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IIPEßMCJTOBME 


Tpy/jbi  XIII  MeHi^yHapo^Horo  anTOMOJiornuecKoro  KOHrpecca,  cocTOHBmerocn 
b  MocKBe  2—9  aBrycTa  1968  r.,  nyôJiimyiOTCH  b  Tpex  TOMax.  I  tom  BKjnouaeT  o6m;ne 
CBe^eimn  o  Kourpecce,  cmicoK  ero  yuacTiiiiKOB,  AOKJiaAU,  npounTaHHLie  Ha  njieHapntix 
3aceAannHX,  h  Bce  CBoeBpeMeimo  npeACTaBjiemiLie  A°KJiaAi>i  AencTBinejibiiLix  ujieHOB 
no  cJieAyioipiiM  ceKpHHM: 

1  —  cncTeMaTHKa,  (|)ayHncTHKa  n  reorpa^rraecKoe  pacnpocTpaHeHne;  2  —  Mop^ojio- 
rnn,  (JmjioreHnn  n  najieoHTOJiornn;  3  —  reHeTHKa  n  pnTOJiorna;  4  —  $H3noJiornn  (bkjiio- 
nan  noBefleHne)  n  önoxirnnn;  5  —  anojiorna,  ônopeHOJiornn,  oxpaHa  npnpoAH.  B  npe^e- 
jiax  KajKAoñ  cernera  AOKJiaAH  pacnojiaraiOTcn  b  ajic|)aBHTHOM  nopn^Ke  (^aMHJinn  aBTopoB. 

IljieHapHtie  AOKJiaAH  npeACTaBJiem>i  npe3iiAeHTCKon  peumo  T.  H.  Ben-Enenno  «Co- 
BpeMeHiian  aHTOMOJiornn  h  nporpecc»  na  TopnîecTBeHHOM  otkplithii  KoHrpecca  2  aB- 
rycTa  b  KpeMJieBCKOM  ABoppe  CT>e3AOB,  a  Tamne  BLiCTynjieHimMH  na  3aKjnouiiTeJiBHOM 
3aceAaHHii  9  aBrycTa  b  Mockobckom  rocyAapcTBeimoM  ymiBepcnTeTe  M.  repma  (T/fP) 
«06ru¡ne  Banmenmne  acneKTLi  HenpoaHAOKpHHOJiornn  HacenoMLix»  n  K.  JIiiHApoTa 
(niBen,nn)  «roJiapiiTnnecKne  ajieMeHTti  b  ceBepoaMepnKaHCKoü  c|)ayHe». 

Bo  II  tom  BOHAyT  AOKJiaAti,  npeACTaBJieHHtie  no  ceKpnnM  6 — 10,  a  b  III  tom  — 
AOKJiaAti  no  cenpimM  11 — 13  n  no  bcgm  cnMno3nyMaM  KoHrpecca. 


PREFACE 

Proceedings  of  the  XIII  International  Entomological  Congress,  which  took  place 
in  Moscow  from  the  2d  to  9th  of  August,  1968,  will  he  published  in  three  volumes. 
The  I  volume  includes  general  information  concerning  the  Congress,  list  of  partici¬ 
pants,  papers  read  at  the  Plenary  Sessions  and  all  papers  by  full  members  presented 
in  due  time  of  the  following  Sections:  , 

The  1st  Section  —  Systematics,  Faunistic  and  Geographical  Distribution;  the  2d  — < 
Morphology,  Phylogeny  and  Paleontology;  the  3d  —  Genetics  and  Cytology;  the  4th  — 
Physiology  (including  Behaviour)  and  Biochemistry;  the  5th  —  Ecology,  Biocoenology, 
Conservation  of  Nature.  In  the  ranges  of  each  section  papers  are  arranged  in  alphabe¬ 
tical  order. 

Plenary  papers  are  represented  by  the  speech  of  the  President  of  the  Congress 
G.  Ya.  Bey-Bienko  «Modern  Entomology  and  Progress»  delivered  at  the  Opening  of 
the  Congress  on  August  2d  in  the  Kremlin  Palace  of  Congresses  and  speeches  made 
at  the  Final  plenary  Meeting  on  August  9th  in  the  Moscow  State  University.  The  lat¬ 
ter  are  as  follows:  «General  Aspects  of  Neuroendocrinology  in  Insects»  by  M.  Gersch 
(DDR)  and  «Holarctic  Elements  of  the  North  American  Fauna»  by  C.  H.  Lindroth 
(Sweden). 

The  II  volume  will  comprise  papers  read  at  Sections  6 — 10,  III  volume  —  papers 
of  Sections  11—13  and  all  Symposia  of  the  Congress. 
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Ass,  Dr.  M.  J.  —  Acc  M.  H.  EpecT,  ne,a;.  hh-t,  Ka$.  300J1.,  CCCP. 

Astaurov,  Prof.  B.  L.  —  AcTaypoB  B.  JI.,  MocKBa  B-133,  yji.  BaBHJiOBa,  26,  Hh-t  6hoji. 
pa3B.  AH  CCCP,  CCCP. 

Atdaev,  Dr.  T.  A.  —  Aï^aes  T.  A.,  Anixadag,  Hh-t  300JI.  AH  TypKMCCP,  CCCP. 

Atwal,  Dr.  A.  S.,  c/o  Punjab  Agricultural  University,  Ludhiana,  Punjab,  India. 

Auclair,  Prof.  J.  L.,  Dept,  des  Sci.  hiol.  Univ.  de  Montreal,  2900  Boul.  du  Mont-Royal, 
Montreal,  Canada. 

Avakian,  Dr.  A.  A.  —  AßaiuiH  A.  A.,  MocKBa  ft-98,  yji.  TaMajien,  2,  Hh-t  anii^eMHOJi.  n 
MHKpoÖHOJi.  AMH  CCCP,  CCCP. 

Avakian,  Dr.  G.  D.  —  AßaKHH  T.  /J.,  EpeBaH  44,  yji.  TacTejuio,  7,  Hh-t  300J1. 

AH  ApMCCP,  CCCP. 

Avakuinova,  Miss  T.  M.  —  AßanyMOBa  T.  M.,  <DepraHa,  yji.  CBepgJiOBa,  48,  CCCP. 

Avanesova,  Dr.  G.  A.  —  AeaHecoBa  T.  A.,  TanmeHT,  yji.  CoBeTCKan,  34,  Hh-t  300J1.  11 
napa3HTOJi.  AH  Y36CCP,  CCCP. 

Avdyschev,  Dr.  Sh.  E.  —  As^bimeB  III.  E.,  KnpoBa6a,n;,  yji.  OnojieTOBa,  39,  A3ep6.  hh-t 
3am;.  pacT.,  CCCP. 

Averkiev,  Prof.  I.  S.  —  ABepKnes  H.  C.,  Homuap-Ojia,  yji.  CoBeTCKan,  152,  Hobojijkckhh 
jiecoTexH.  hh-t,  CCCP. 

Averkieva,  Mrs.  I.  F.  —  ABepKnesa  H.  O.,  CCCP.  (Associate). 

Avetian,  Dr.  A.  S.  —  Abcthh  A.  C.,  EpeBaH  44,  yji.  TacTejuio,  7,  3ooji.  hh-t 

AH  ApmCCP,  CCCP. 

Avetisyan,  Dr.  G.  A.  —  Abcthchh  T.  A.,  Mocima  A-8,  yji.  TnMHpH3eBa,  44,  Kopn.  16, 
C.-x.  ana#.  hm.  THMiipH3eBa,  CCCP. 

Avidzba,  Mrs.  N.  Sh.  —  Aßii^öa  H.  III.,  CyxyMH,  yji.  HaBnaBagse,  20,  çDnjraaji  HH-Ta 
nan  h  cyÔTpon.  uyjiLTyp,  CCCP. 

Avraamov,  Mr.  G.  N.  —  AspaaMOB  T.  H.,  CnM(|)eponojiB,  n/o  KojiBuyrnHO,  cobxo3  «Bhho- 
rpa^HBiH»,  CCCP. 

Avramenko,  Mr.  I.  D.  —  AspaMeHKO  H.  ^.,  XapBKOB,  CCCP. 

Avramova,  Mrs.  S.  G.  —  AspaMOBa  C.  T.,  Eojirapira.  (Associate) . 

Axenova,  Dr.  A.  S.  —  ÂKceHOsa  A.  C.,  MocKBa,  yji.  M.  nnporoBCKaa,  20,  Hh-t  Meß. 
napa3HTOji.  n  Tponim.  MegHUjiiHLi,  CCCP. 

Azarian,  Mr.  A.  G.  —  A3apjm  A.  T.,  JleHHHrpa^;  B-164,  YHnBepcHTeT,  CCCP. 

Azarian,  Dr.  G.  Kh.  —  A3apan  T.  X.,  EpeBan  35,  Mep,n;3aBaH,  Hh-t  3am;.  pacT.  AH 
ApmCCP,  CCCP. 

Azarian,  Dr.  M.  B.  —  A3apbHH  M.  E.,  MocKBa  H-139,  OpjiHKOB  nep.,  1/11,  MminCTepcTBO 
cejiBCK.  X03.  CCCP,  L(eHTp.  KapaHTmmaH  Jia6.,  CCCP. 

Azhgikhina,  Mrs.  T.  M.  —  AsKruxima  T.  M.,  Yuíropog,  CCCP. 

Azizian,  Dr.  G.  A.  —  A3h3hh  T.  A.,  EpeBaH  51,  Hh-t  3Kcnep.  6hoji.  AH  ACCP,  CCCP. 

Bababekova,  Dr.  L.  A.  —  BaöaöeKOBa  JI.  A.,  Bany  73,  yji.  XpeÖTOBan,  5,  Hh-t  nouBOBeg. 
h  arpoxHMHH  AH  A3CCP,  CCCP. 

Babaian,  Dr.  A.  S.  —  Eaöaim  A.  C.,  EpeBaH  35,  Mep^aBaH,  Hh-t  3am;.  pacT. 

AH  ApmCCP,  CCCP. 

Babaian,  Dr.  G.  A.  —  Badami  T.  A.,  EpeBaH  35,  MepA3aBaH,  Hh-t  3am.  pacT. 

AH  ApMCCP,  CCCP. 

Babayantz,  Mr.  G.  A.  —  Eaöanmj  T.  A.,  Amxaöa«  12,  yji.  nepBOMaHCKan,  53,  Hh-t 
BHHgeMHOJi.  h  rnrueiiBi,  CCCP. 

Babenko,  Dr.  L.  V.  —  BaöeHKo  JI.  B.,  MocKBa,  yji.  M.  nnporoBCKaH,  20,  Hh-t  Meg. 
napa3HTOji.  n  Tponim.  Me^HgHHBi,  CCCP. 

Babenko,  Mrs.  Z.  S.  —  BaöeHKo  3.  C.,  Tomck  10,  np.  JleHHHa,  36,  YHimepcHTeT,  CCCP. 

Babenkova,  Dr.  V.  A.  —  BaöeHKona  B.  A.,  CapaTOB,  yji.  AcTpaxaHcnan,  83,  YHHBepcHTeT, 
CCCP. 

Baccetti,  Prof.  B.,  Inst,  of  Zool.,  Via  Mattioli,  4,  Siena,  Italy. 

Baccetti,  Mrs.  P.,  Italy.  (Associate). 

Bach  de,  Prof.  P.,  Dept,  of  Biol.  Control,  Univ.  of  California,  Riverside,  California, 
U.  S.A. 

Bachmann,  Dr.  F.,  Ciba  Aktiengesellschaft,  Basel,  Switzerland. 
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Back,  Dr.  R.  C.,  270  Park  Avenue,  New  York,  N.  Y.,  U.  S.  A. 

Badonell,  Dr.  A.  L.  A.,  4,  rue  Ernest  Lavisse,  75,  Paris  XII,  France. 

Badulin,  Dr.  A.  4.  Bagyjmn  A.  B.,  Bojirorpag  41,  yji.  IlHCTmyTCKan,  8,  C.-x.  hh-t, 

CCCP. 

Baeva,  Dr.  V.  G.  —  Baeaa  B.  T.,  ßymaHÖe,  70,  Hh-t  30oji.  ii  napa3HTOJi.  AH  TagmCCP,. 
CCCP. 

Baganitch,  Dr.  M.  I.  Baramra  M.  II.,  MynaneBO,  yji.  OegopoBa,  7/2,  3aKapnaTCKan 
Jiecri.  onLiTH.  CT.,  CCCP. 

Bagdavadze,  Dr.  A.  I.  —  EargaBag3e  A.  II.,  Tôiijiiicii,  np.  Bajua  nmaBejia,  5,  Tpv3  c  -x 
IIH-T,  CCCP. 

Bagirov,  Mr.  G.  A.  —  BampoB  T.  A.,  Bany,  Hh-t  napa3iiT0Ji.  h  Tpomni.  MegiipnHLi,  CCCP. 
Balir,  Dr.  I.,  Staatlicher  Pflanzenquarantänedienst  der  DDR,  Quarantänelaboratorium 
253  Warnemünde,  Am  Bannhof,  D.  D.  R. 

Baidakova,  Mrs.  J.  V.  —  EaiigaKOBa  H).  B.,  Ogecca,  yji.  CßepgjiOBa,  99,  C.-x.  iih-t,  Ka<b. 

3HTOMOJI.,  CCCP. 

Bailey,  Mr.  W.  J.,  Animal  Acoustic  Unit,  Sir  John  Cass  College,  Jewry  St.,  Lon¬ 
don,  E.  C.  3,  U.  K. 

Bailly-Choumara,  Dr.  H..  Inst.  Scient,  chérifien,  Rabat,  Maroc. 

Baker,  Mr.  J.  M.,  Ministry  of  Technology,  Forest  Products  Res.  Lab.,  Princes  Risbo- 
rough,  Aylesbury,  Bucks,  U.  K. 

Baker,  Prof.  R.  H.,  Pakistan  Medical  Res.  Centre,  Lahore,  West  Pakistan;  Univ.  of 
Maryland,  6,  Birdwood  Road,  U.  S.  A. 

Baker,  Mrs.  J.  N.,  U.  S.  A.  (Associate). 

Bakke,  Dr.  A.,  Norwegian  Forest  Res.  Inst.,  Vollebekk,  Norway. 

Bakke,  Mrs.  S.,  Norway.  (Associate). 

Bakker,  Dr.  K.,  Zool.  Lab.,  Kaiserstraat  63,  Leiden,  Netherlands. 

Bakker,  Mrs.  M.  A.,  Netherlands.  (Associate). 

Balachowsky,  Prof.  A.  S.,  Mus.  Nation.  d’Hist.  Nat.,  45  rue  de  Buffon,  Paris  5,. 
France. 

Balachowsky,  Mrs.  S.,  France.  (Associate). 

Balaev,  Mr.  E.  B.  —  Bajiaes  3.  E.,  MocKBa,  TjiaBH.  ynpaBJi.  3am;.  pacT.  MimncTepcTBa 
cejiLCK.  X03.  PCOCP,  CCCP. 

Balashov,  Dr.  J.  S.  —  Bagamos  K).  C.,  Jlemmrpag  B-164,  3ooji.  hh-t  AH  CCCP,  CCCP. 

Balevski,  Mr.  A.  D.  —  EajieBCKii  A.  3.,  CocfniH,  KocTimöpog,  Hh-t  3am;.  pacT.,  Eojirapnn. 

Balevska,  Mrs.  C.  N.  —  EajieBCKa  U¡.  H.,  Eojirapim.  (Associate). 

Balevska,  Mrs.  V.  T.  —  BaaescKa  B.  T.,  Bojirapim.  (Associate). 

Balinskas,  Mr.  I.  L.  —  EajumcKac  H.  JI.,  KayHac,  noe.  Mpemic,  HHcnenn;.  rpynna  Jieco- 
naTOJioroB,  CCCP. 

Balkarova,  Dr.  L.  M.  —  Bajinaposa  JI.  M.,  MocKBa,  yji.  KomomKOBCKan,  31,  Mock,  OTg. 
BceC.  IIH-Ta  c.-x.  MHKpoÔlIOJI.,  CCCP. 

Ball,  Mr.  G.  E.,  Dept,  of  Entomol.,  Univ.  of  Alberta,  Edmonton,  Canada. 

Ball,  Dr.  K.,  Canada.  (Associate). 

Ballantyne,  Dr.  G.  H.,  Lab.  voor  toegepastp  Entom.  der  Univers.,  Linnaeusstraat,  2B, 
Amsterdam  0,  Netherlands. 

Balobeshko,  Dr.  V.  S.  —  Bajioöemno  B.  C.,  EpniicK,  yji.  CTaHKO  ^iiMiiTpoBa  1,  Texnoji. 
hh-t,  CCCP. 

Balogh,  Dr.  A.  J.  —  Eajior  A.  H.,  KneB  22,  yji.  BaciuitKOBCKan,  51,  Ynp.  hh-t  3am;.  paCT.r 
CCCP. 

Balter,  Dr.  R.  S.,  I,  Chawtrey  Road,  West  Bridgford,  Nottingham  W.  G.  2,  7  W.  R.r 
U.  K. 

Balthasar,  Prof.  V.,  Lublanská  17,  Praha  2,  CSSR. 

Balthasar,  Mrs.  R.,  CSSR.  (Associate). 

Bandín,  Dr.  A.  I.  —  EaHgim  A.  H.,  MocKBa,  yji.  M.  nuporoBCKan,  20,  Hh-t  Meg. 
napa3HTOJi.  11  Tponim.  MegiipiiHLi,  CCCP. 

Barannikov,  Mr.  V.  D.  —  EapaHHiiKOB  B.  JJ.,  MocKBa  ÎK-439,  Bcec.  iih-t  BKcnep.  BeTep.r 
CCCP. 

Barlow,  Dr.  C.  A.,  Dept,  of  Biol.,  Carleton  Univ.,  Ottawa,  Canada. 

Barlow,  Mr.  H.  S.,  Thornby  House,  Northampton,  U.  K. 

Baroni-Urbani,  Dr.  C.,  Inst,  di  Zool.  Università,  Via  Mattioli,  4,  53100  Siena,  Italy. 
Barrati,  Dr.  P.  R.,  The  Station  House,  Northerden,  Manchester  22,  Lancashire,  U.  K. 
Barratt,  Mrs.  M.,  U.  K.  (Associate). 

Barteneva,  Dr.  R.  V.  —  BapTeHena  P.  B.,  KpacHOgap,  Bcec.  iih-t  Macjimmtix  KyjibTyp, 

CCCP. 

Bartoshko,  Mrs.  R.  I.  —  EapToniKo  P.  H.,  JleHnnrpag,  yji.  TeppeHa,  42,  Bcec.  nn-T  3aip. 

pacT.,  CCCP. 

Basilewsky,  Dr.  P.,  Musée  Royal  de  l’Afrique  Centrale,  Tervuren,  Belgique. 

Basova,  Dr.  L.  P.  —  Bacosa  JI.  n.,  KynötimeB,  YrniBepciiTeT,  Ka(|).  300JI.,  CCCP. 
Basurmanova,  Dr.  O.  K.  —  EacypMaHOBa  O.  K.,  MocKBa,  yji.  npo$coi03HaH,  7,  Hh-t  6ho- 
$H3HKH  AH  CCCP,  CCCP. 
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Bateman,  Dr.  M.  A.,  Imperial  College,  Prince  Consort  Road,  South  Kensington  Lon¬ 
don,  S.  W.  7,  U.  K.  ë  ’ 

Bateman,  Mrs.  E.  V.,  U.  K.  (Associate). 

Batiaschvili,  Dr.  I.  D.  —  BaTiiarnnnjin  II.  ¿J.,  Töhjihch,  ¿JuroMii,  Tpy3.  c.-x.  hii-t, 
CCCP. 

Batiaschvili,  Mrs.  E.  G.  —  EaTiiamBiijiii  E.  I\,  CCCP.  (Associate). 

Baurina,  Dr.  G.  I.  Eaypima  T.  H.,  Kojinameßo,  Tomck.  o6jl,  yji.  KoMMyiiHCTnuecKan, 
12,  CaH3nim,CTann;nH,  CCCP. 

Bayramoglu,  Dr.  M.,  Turkey.  (Associate). 

Bayramoglu,  Prof.  S.,  Istanbul  Univ.,  Istanbul,  Turkey. 

Bazarov,  Dr.  B.  B.  Ea3apon  E.  E.,  JfymaHÖe,  70,  Hh-t  300ji.  n  napa3nTOJi. 
AH  TagHiCCP,  CCCP. 

Bazyluk,  Dr.  W.,  Inst.  Zool.  PAN,  u.  Wilcza,  64,  Warszawa,  Poland. 

Beard,  Dr.  R.  L.,  Connecticut  Agrie.  Exper.  Station,  P.  0.  Box  1106,  New  Haven,  Con¬ 
necticut,  06504,  U.  S.  A. 

Beard,  Mrs.  R.  L.,  U.  S.  A.  (Associate). 

Beaver,  Dr.  R.  A.,  Dept,  of  Zool.,  Univ.  College  of  North  Wales,  Bangor,  Caernarvon¬ 
shire,  U.  K. 

Beaver,  Mrs.  O.,  U.  K.  (Associate) . 

Bechmetjeva,  Dr.  A.  M.  —  EexMeTbesa  A.  M.,  TamKeHT,  Cpefltiea3.  hh-t  (JmTonaTOJi.,  CCCP. 

Becker,  Dr.  J.,  Museu  Nacional,  Quinta  da  Boa  Vista,  Rio  de  Janeiro,  Brazil. 

Becker-Migdisova,  Dr.  E.  E.  —  EeKKep-Miirgiicosa  E.  3.,  MocKBa,  HemracKHii  np.,  33, 
najieoiiTOJi.  hh-t  AH  CCCP,  CCCP. 

Beckham,  Dr.  C.  M.,  Univ.  of  Georgia,  Coll,  of  Agrie.,  Exp.  Stat.,  U.  S.  A. 

Bedding,  Dr.  R.  A.,  Sirex  Biol.  Control  Unit,  C.  S.  I.  R.  O.,  Silwood  Park,  Sunninghill, 
Berks.,  U.  K. 

Bednaja,  Mrs.  V.  A.  —  EegHan  B.  A.,  CCCP.  (Associate). 

Bedny,  Dr.  V.  D.  —  Ee^Hbiii  B.  XapbKOB  77,  hji.  ^epnamcKoro,  4,  YHiiBepcnTeT, 
CCCP. 

Bedukidze,  Dr.  T.  I.  —  Ee,o,yKim,3e  T.  H.,  Töhjihch,  Tpy3.  c.-x.  iih-t,  CCCP. 

Beesley,  Dr.  W.  N.,  School  of  Tropical  Medicine,  Univ.  of  Liverpool,  Rembrake  Place, 
Liverpool  3,  U.  K. 

Begimbekova,  Dr.  D.  Zh.  —  EeraivibeKOBa  3.  5K.,  AjiMa-ATa  65,  Hh-t  300JI.  AH  Ka3CCP, 
CCCP. 

Begliarov,  Dr.  G.  A.  —  Eerjinpos  T.  A.,  rojinn¡bnio,  Mock.  o6ji.,  h/o  B.  Bn3eMbi,  Bcec. 
iih-t  $HTonaTOJiorini,  CCCP. 

Behrendt,  Dr.  K.,  Deutsches  Entomol.  Inst.,  Schicklerstr.  5,  Eberswalde,  D.  D.  R. 

Behrendt,  Mrs.  L,  D.  D.  R.  (Associate). 

Beibutov,  Dr.  R.  A.  —  EenöyTOB  P.  A.,  Ky6a,  A3CCP,  cobxo3  12,  CCCP. 

Beibutova,  Mrs.  V.  Z.  —  EenöyTOBa  B.  3.,  CCCP.  (Associate). 

Beier,  Dr.  M.,  Naturhistorisches  Museum,  Burgring  7,  A-1014,  Wien,  Austria. 

Beiger,  Dr.  M.  J.,  Zaklad  Zool.  Systematyczney  UAM,  ul.  Fredry,  10,  Poznan,  Poland. 

Beirne,  Prof.  B.  P.,  Pestology  Centre,  Simon  Fraser  Univ.,  British  Columbia,  Canada. 

Beisembina,  Miss  S.  —  EenceMÓima  C.,  CCCP.  (Associate). 

Bekmuradov,  Dr.  S.  B.  —  EeKMypagOB  C.  E.,  CaMapuang,  yji.  Kapjia  MapKca,  77,  C.-x. 
iih-t,  CCCP. 

Bektschanov,  Mr.  R.  S.  —  EemiaHOB  P.  C.,  YpreHu,  Xope3M.  o6ji.,  HHcnenpim  no  Kapam 
muy  pacT.,  CCCP. 

Bekuzin,  Mr.  A.  A.  —  EeKy3iiH  A.  A.,  TanmeHT  47,  yji.  Kapjia  MapKca,  32,  ytniBepcn- 
TeT,  KaíJ).  3OOJI.  6eCH03B0II0HHLIX,  CCCP. 

Beláková,  Dr.  A.,  Katedra  Vseobecnej  Zool.,  PFUK,  Safarikovo,  12,  Bratislava,  CSSR. 

Belan,  Dr.  L.  A.  —  EeaaH  JI.  A.,  ^HenponeTpoBCK  27,  yji.  ^3ep>KiincKoro,  29,  kb.  30, 
CCCP. 

Belik,  Mrs.  I.  T.  —  EejiHK  H.  T.,  JlyrancK,  neg.  hh-t,  CCCP. 

Beljaev,  Dr.  I.  M.  —  Bejines  H.  M.,  HeMniiiiOBKa,  Mock.  o6ji.,  Hh-t  ceJibCK.  X03. 
HeHepno3eMH.  3011H,  CCCP. 

Beljaev,  Mr.  V.  G.  —  Bejines  B.  T.,  yccypuncK,  npiiMopcK.  npoTiiBOuyMH.  ct.,  CCCP. 

Beljaeva,  Mrs.  N.  S.  —  Eejinesa  H.  C.,  XaöapoBCK,  CCCP. 

Beljaeva,  Dr.  T.  G.  —  Bejinesa  T.  Ú,  MocKBa  B-71,  yji.  BaBnjioBa,  26,  Hh-t  obojuoh;. 
MOpcJlOJI.  Il  3K0JI.  ÎKIIBOTHLIX,  CCCP. 

Beljaeva,  Mrs.  V.  N.  —  Bejineea  B.  H.,  MocKBa  B-61,  yji.  B.  HepKii30BCKan,  9,  Kopn.  2, 
kb.  57,  CCCP. 

Beljantzeva,  Mrs.  G.  I.  —  Eejimm,eBa  T.  H.,  HoBOKy3Hen;K,  KeMepoBCK.  o6ji.,  yji.  IHkojib- 
Han,  21,  CaHoniiacTaHpim,  CCCP. 

Belova,  Dr.  N.  A.  —  Eejioßa  H.  A.,  MocKBa  A-455,  yji.  CMOJibiian,  43 — 19,  CCCP. 

Belozerov,  Dr.  V.  N.  —  Eejio3epoB  B.  H.,  JleHimrpaji;,  neTpogBopen;,  Biioji.  hh-t  JleHimrp. 
yniiBepciiTeTa,  CCCP. 

Beltjukova,  Dr.  K.  N.  —  EejibTioKOBa  K.  H.,  nepMb,  yji.  TeHKeJiH,  7,  yHHBepciiTeT,  CCCP. 

Benjamin,  Prof.  D.  M.,  Dept,  of  Entomol.,  Univ.  of  Wisconsin,  Madison,  Wisconsin, 
U.  S.  A. 
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Benkevitch,  Dr.  V.  I.  —  BeHKeBiiq  B.  H.,  OpexoBo-3yeBO,  Mock.  o6jl,  yji.  3ejieHan,  10, 
Ile  A-  HH-T,  CGCP. 

Bennett,  Dr.  S.  E.,  1532  Holman  Drive,  Knoxville,  Tennessee,  37919,  U.  S.  A. 

Berczik,  Dr.  A.,  Puskin  u.  3,  Budapest,  Hungary. 

Berdennikova,  Dr.  S.  P.  —  Bep^eHHiiKOBa  C.  H.,  HoBOcndnpcK  90,  I1h-t  xhm.  KHHeTHKH 

u  ropeuHH  CO  AH  CCCP,  CCCP. 

Berdyev,  Mr.  A.  —  Bep^weB  A.,  AmxaOap;,  yji.  3HrejiBca,  6,  Hh-t  300ji.  AH  TypKMCCP,  CCCP. 
Berezkin,  Mr.  A.  T.  —  Bepe3Kim  A.  T.,  TopBRnn,  Ct.  3am;.  pacT.,  CCCP. 

Berezkina,  Mrs.  M.  N.  —  Bepe3KHHa  M.  H.,  CCCP.  (Associate). 

Berg,  Dr.  R.  L.  —  Eepr  P.  JL,  HoBOcnônpcK  90,  Hh-t  phtoji.  n  reHeraKH  CO  AH  CCCP, 
CCCP. 

Bergold,  Mr.  G.  H.,  Inst.  Venez,  de  Invest.  Cientif.,  Caracas,  Venezuela. 

Bergström,  Dr.  G.,  Inst,  of  Medical  Biochem.,  Univ.  of  Göteborg,  Sweden. 

Berim,  Prof.  N.  G.  —  EepiiM  H.  T.,  JleHHHrpaÆ,  nymKHti,  yji.  KoMcoMOJibCKan,  14,  C.-x. 
hh-t,  CCCP. 

Bernard,  Prof.  F.,  Inst.  Océanographique,  Jetee  Noad,  Alger,  Algerie. 

Bernardi,  Dr.  G.,  Lab.  d’Entomol.  du  Mus.  Nation.  d’Hist.  Natur.,  45  bis,  rue  de  Buffon, 
Paris  5,  France. 

Berozaschvili,  Dr.  T.  I.  —  Bepo3amBHjin  T.  H.,  Tôhjihch,  np.  HaBuaBa/^e,  17,  Tpy3.  hh-t 
3am¡.  pacT.,  CCCP. 

Berti,  Miss  N.  J.,  53  rue  de  la  Colonie,  Paris  13,  France 

Bertram,  Prof.  D.  S.,  Dept,  of  Entomol.,  London  School  of  Hygiene  and  Tropical  Me¬ 
dicine,  Keppel  Str.,  London  W.  C.  1,  U.  K. 

Besedina,  Mrs.  A.  G.  —  Eeceflima  A.  T.,  KypcK,  yji.  CoBeTCKan,  55,  06ji.  ct.  3am;.  pacT., 
CCCP. 

Bespalova,  Dr.  N.  V.  —  Becnajiosa  H.  B.,  CaMapKaHÆ,  Vhd.  hh-t  Meß.  napa3HT0Ji.,  CCCP. 
Bettini,  Dr.  S.,  Istituto  Superiore  di  Sanità,  Viale  Regina  Elena,  299,  Rome,  Italy. 
Betts,  Miss  E.,  Anti-Locust  Research  Centre,  College  House,  Wrights  Lane,  London,  W. 
8,  U.  K. 

Bevan,  Dr.  D.,  Forestry  Commission  Research  Stat.,  Alice  Holt  Lodge,  Farnham,  Sur¬ 
rey,  U.  K. 

Bey-Bienko,  Prof.  G.  J.  —  Ben-EneHKo  T.  H.,  JleHHHrpag  B-164,  3ooji.  hh-t  AH  CCCP, 

CCCP. 

Bey-Bienko,  Mrs.  N.  V.  —  Eeii-EHeHKO  H.  B.,  CCCP.  (Associate) . 

Bey-Bienko,  Dr.  I.  G.  —  Beü-BneHKo  H.  T .,  JleHHHrpa^,  nymKHH,  AKa^eMHuecKHH  np., 
23,  C.-x.  hh-t,  CCCP. 

Bezdenko,  Dr.  T.  T.  —  Ee3/jeHKO  T.  T.,  Mhhck,  Hh-t  rniOßOBOßCTBa,  OBOiqeBO^cTBa  n  Kap- 
TOcbeJiH,  CCCP. 

Bezhanidze,  Mr.  A.  A.  —  BenîaHii,n3e  A.  A.,  Kodynera,  KodyjieTCKHH  p-H  TpysCCP, 
yji.  JleHHHa,  328,  C.-x.  ynpaBJi.,  CCCP. 

Bezhanischvili,  Dr.  Tz.  D.  —  BejKaHiimBHjin  IJ.  Tôhjihch,  yji.  njiexaHOBa,  34,  Hh-t 
caflOBOACTBa,  BHHorpajjapcTBa  h  BHHOßejran,  CCCP. 

Bezhanyan,  Dr.  Z.  S.  —  BeniaHAH  3.  C.,  ÉpeBan,  yji.  IlajiöaHßHHa,  32,  MimncTepcTBO 
cejibCK.  X03.  ApMCCP,  CCCP. 

Bibikova,  Mrs.  V.  A.  —  EnôiiKOBa  B.  A.,  AjiMa-ATa  74,  yji.  3aBO^CKan,  14,  CpeAHea3. 
HpOTHBOUyMHBIH  HH-T,  CCCP. 

Bielawski,  Dr.  R.  I.,  Inst.  Zool.  PAN,  ul.  Wilcza,  64,  Warszawa,  Poland. 

Bielewicz,  Mr.  M.,  Muzeum  Gornoslaskie,  PL  Thaelmanna,  2,  Bytom,  Poland. 
Bielewicz-Pawiñska,  Dr.  T.,  Zaklad  Ekol.  PAN,  ul.  Nowy  Swiat,  72,  Warszawa,  Poland. 
Bienko,  Dr.  M.  D.  —  Ehchko  M.  c.  MHpHonojite  O^eccK.  o6ji.,  H3MaHJibcKaH  ohhth. 
ct.,  CCCP. 

Biliotti,  Mr.  E.,  Stat.  Centr.  de  Zool.  Agrie.,  Centre  Nation,  de  Rech.  Agronom.,  Route 
de  St.-Cyr,  78,  Versailles,  France. 

Bilova,  Dr.  T.  G. — Erniosa  T.  T.,  TaniKeHT,  7,  Cpe,n;Hea3.  hh-t  $HTonaTOJi.,  CCCP. 
Birch,  Dr.  M.  C.,  Hope  Dept.,  Univ.  Museum,  Oxford,  U.  K. 

Birg,  Miss  A.  V.  —  Biipr  A.  B.,  Mhhck,  yji.  AKa^eMHuecKan,  27,  OT,n;eJi  300JI.  h 
napa3iiTOJi.  AH  BCCP,  CCCP. 

Birjukova,  Miss  N.  V.  —  feupioKOBa  H.  B.,  Amxada^;,  yji.  SHrejibca,  6,  Hh-t  30oji. 
AH  TypKMCCP,  CCCP. 

Bjrova,  Dr.  H.,  Inst,  of  Exper.  Phytopatol.  and  Entomol.,  Ivanka  pri  Dunaji,  CSSR. 
Bitchuk,  Dr.  J.  P.  —  BnuyK  K),  n.,  KneB  110,  yji.  KjiHHHuecKan,  25,  Bcec.  hh-t  caxap- 

hoh  cBeKJibi,  CCCP. 

Bitsch,  Prof.  J.,  Lab.  d’Entomol.,  Fac.  des  Sciences,  118  route  de  Narbonne,  31  Tou¬ 
louse,  France. 

Bjalaja,  Dr.  I.  V.  —  Bajiaa  H.  B.,  HpKyTCK,  yji.  Kapjia  Mapnca,  3,  Hh-t  ann^eMHOJi.  n 
MHKpOÔHOJI.,  CCCP. 

Bjegovic.  Dr.  P.,  Lab.  for  Biol.  Control,  Banatska  33,  Zemun,  Yugoslavia. 
Blagoveshchenskaja,  Dr.  N.  N.  —  EjiaroBemeHCKan  H.  H.,  yjibHHOBCK,  neg.  hh-t,  Kad). 
300JI.,  CCCP. 

Blagoveshchenskaja,  Miss.  E.  V.  —  EjiaroBemencKan  E.  B.,  CCCP.  (Associate). 
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Blagoveshchensky,  Mr.  Y.  V.  —  EjiaroBemeHCKim  B.  B.,  CCCP.  (Associate). 

Blahutiak,  Ing.  A.,  Inst,  of  Exper.  Phytopatol.  and  Entomol.,  Ivanka  pri  Dunaji,  CSSR. 

Blakitnaja,  Dr.  L.  P.  —  BjiaKiiTHaa  JI.  II.,  CiaaponojiB,  np.  Mnpa,  347,  C.-x.  hh-t,  CCCP. 

Blickle,  Prof.  R.  L.,  Univ.  of  New  Hampshire,  Nesmith  Hall,  Durham,  New  Hampshire, 
03824,  U.  S.  A. 

Blickle,  Mrs.  M.  O.,  U.  S.  A.  (Associate). 

Blickle,  Miss  K.  L.,  U.  S.  A.  (Associate). 

Blinova,  Dr.  S.  L.  —  ßjiimoBa  C.  JI.,  MocKBa,  JlennHCKnn  np.,  33,  TeJiLMUHTOJi.  Jia6. 
AH  CCCP,  CCCP. 

Blinschtein,  Dr.  S.  J.  —  EjiiiHinTeira  C.  H.,  Oßecca,  IHaMnaHcram  nep.,  2,  YHHBepcnTeT, 
6hoji.  $aK.,  CCCP. 

Bobb,  Dr.  M.  L.,  2400  Angus  Road,  Charlottesville,  Virginia,  U.  S.  A. 

Bobb,  Mrs.  L.  D.,  U.  S.  A.  (Associate). 

Bobinskaja,  Dr.  S.  G.  —  BoönHCKaa  C.  T.,  JleHHHrpa^,  yji.  repn;eHa,  42,  Bcec.  hh-t  3am;. 
pacT.,  CCCP. 

Bobyreva,  Dr.  T.  V.  —  EoöwpeBa  T.  B.,  TanmeHT,  yji.  CoBeTCKan,  34,  Hh-t  300JI.  h 
napa3HT0Ji.  AH  Y36CCP,  CCCP. 

Boczek,  Dr.  J.,  Ursynów,  SGGW,  Warszawa  25,  Poland. 

Boddy,  Dr.  D.  W.,  5801  S.  E.  19th  Portland,  Oregon  97207,  U.  S.  A. 

Bodrenkov,  Dr.  G.  E.  —  Eo^peHKOB  T.  E.,  Opeji,  neR.  hh-t,  Ka<|).  300JI.,  CCCP. 

Boer  den,  Mr.  M.  H.,  I.  T.  B.  O.  N.,  Kemperbergerweg  11,  Arnhem,  Netherlands. 

Bogatch,  Dr.  A.  V.  —  Eorau  A.  B.,  KneB,  yji.  BjiaAHMnpcKan,  55,  Hh-t  300ji.  AH  YCCP, 
CCCP. 

Bogatchev,  Dr.  A.  V.  —  Boranes  A.  B.,  KpacHO^ap  44,  KpacHO^apcK.  c.-x.  hh-t,  CCCP. 

Bogdan,  Dr.  L.  I.  —  Borman  JI.  H.,  KneB  45,  yji.  KiiTaeBCKan,  32,  Ynp.  hh-t  caßOBOftCTBa, 
CCCP. 

Bogdan-Blakitnaja,  Miss.  L.  R.  —  Bor^aH-BjiamiTHaH  JI.  P.,  CCCP.  (Associate). 

Bogdanov,  Dr.  I.  I.  —  Bor^aHOs  H.  H.,  Omck  50,  np.  Mnpa,  7,  Hh-t  npHpoftHOOuaroBtix 
HH$eKn;mi,  CCCP. 

Böhm,  Dr.  G.  A.,  Inst.  f.  Zool.,  Humboldt  Univ.,  104,  Berlin,  Invalidenstr.,  42,  D.  D.  R. 

Boiko,  Dr.  V.  A.  —  Bohko  B.  A.,  Ka3aHt  15,  yji.  B.  KpacHan,  65,  Hh-t  ann/jeMHOJi.  h 
MHKpoÔHOJI.,  CCCP. 

Boiko,  Mrs.  T.  A.  —  Bohko  T.  A.,  CCCP.  (Associate). 

Bokotei,  Mr.  I.  I.  —  BoKOTeS  H.  H.,  Ymropo/i;,  YnHBepciiTeT,  CCCP. 

Boldaruyev,  Dr.  V.  O.  —  Boji^apyen  B.  O.,  YjiaH-Y,n;e,  yji.  KnpoBa,  35,  BypnTCK.  hh-t 
ecTecTB.  Hayn  CO  AH  CCCP,  CCCP. 

Boldaruyeva,  Mrs.  A.  K.  —  EoJi,n;apyeBa  A.  K.,  CCCP.  (Associate). 

Bolotnikova,  Dr.  V.  V.  —  BojiOTHHKosa  B.  B.,  Mhhck,  h/o  JIomnn;a  1-h,  H.-h.  hh-t  hjio- 
ßOBOgCTBa,  OBOEgeBOflCTBa  H  KapTO^eJIH,  CCCP. 

Bondarenko,  Dr.  N.  V.  —  BoH^apeHKo  H.  B.,  Jlemiurpaft,  nymKHH,  yji.  KoMcoMOJitcKan, 
14,  C.-x.  hh-t,  CCCP. 

Bongberg,  Dr.  J.  W.,  5935  N.  5th  Road,  Arlington,  Virginia  22203,  U.  S.  A. 

Bongberg,  Mrs.  A.  J.,  U.  S.  A.  (Associate). 

Bonnet,  Prof.  P.,  43  Route  de  Narbonne,  31  Toulouse,  France. 

Bonnet,  Mrs.  P.,  France.  (Associate). 

Boratynski,  Dr.  K.,  Dept,  of  Zool.,  Imperial  College,  Prince  Consort  Road,  Lon¬ 
don,  S.  W.  7,  U.  K. 

Borisova,  Dr.  A.  E.  —  EopncoBa  A.  E.,  JleHnnrpaji;,  yji.  repn;eHa,  42,  Bcec.  hh-t  3am. 
pacT.,  CCCP. 

Born,  Dr.  M.,  Chem.  Biol.  Inst.  VEB  Farbenfabrik,  Wolfen,  D.  D.  R.,  444. 

Borodin,  Dr.  A.  L.  —  Eopomm  A.  JL,  nymmiHO,  Mock.  o6ji.,  yji.  CepeôpHHCKan,  15, 
Bcec.  hh-t  jiecoBO,n;cTBa  n  MexaHH3.  jiecH.  xo3-Ba,  CCCP. 

Borovyk-Romanova,  Dr.  T.  F.  —  BoposHK-PoMaHosa  T.  O.,  MocKBa,  CCCP. 

Borsuk,  Dr.  O.  P.  —  EopcyK  O.  n.,  KneB  22,  yji.  BaciuiBKOBCKan,  51,  YKp.  hh-t  3am. 
pacT.,  CCCP. 

Boshko,  Dr.  G.  V.  —  Bohiko  T.  B.,  KneB,  yji.  BjiamiMHpcKaH,  55,  Hh-t  300ji.  AH  YCCP, 
CCCP. 

Bosticco,  Prof.  A.,  Istituto  di  Zootecn.  generale  della  Univ.,  Via  Genova,  6,  Torino, 
Italy. 

Botscharov,  Mr.  O.  I.  —  Bouapos  O.  H.,  Amxaöaji;,  yji.  SHreJitca,  6,  Hh-t  300JI. 
AH  TypKMCCP,  CCCP. 

Botscharova,  Dr.  L.  P.  —  Bouaposa  JI.  H.,  MocKBa  A-8,  yji.  npHHHmHHKOBa,  Kopn.  17, 
C.-x.  aKa^  hm.  TnMHpa3eBa,  CCCP. 

Botscharova-Messner,  Dr.  O.  M.  —  Bouapoßa-MeccHep  O.  M.,  MocKBa  B-71,  JleHHH- 
CKHH  np.,  33,  Hh-t  3bojiioh;.  Mop(|)OJi.  n  okoji.  ìkhbothlix  AH  CCCP,  CCCP. 

Botschkareva,  Dr.  Z.  A.  —  EouKapeBa  3.  A.,  KpacHO^ap  12,  KyöaHCK.  h.-h.  hh-t  centCK. 
X03.,  CCCP. 

Botvina,  Dr.  M.  P.  —  EoTBima  M.  n.,  Ka3aHt,  yji.  JleHHHa,  18,  YHHBepcHTeT,  CCCP. 

Boucek,  Dr.  Z.,  npara,  HapnoHantHLiH  My3en,  HexocJioBaKnn. 

Bouillon,  Prof.  A.,  Univ.  Lovanium,  B.  P.  220,  Kinshasa  XI,  Democr.  Rep.  Congo. 
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Bounhiol,  Prof.  J.  J.,  10  Av.  Jeanne  d’Arc,  Bordeaux  33,  France. 

Bounhiol,  Mrs.  A.  M.,  France.  (Associate). 

Bournier,  Dr.  A.,  10  rue  Albert,  Montpellier,  34,  France. 

Bournier,  Mrs.  G.,  France.  (Associate). 

Boush,  Prof.  G.  M.,  Dept,  of  Entomol.,  Univ.  of  Wisconsin,  Madison,  Wisconsin  53706, 
U.  S.  A. 

Bouvier,  Dr.  R.,  46  rue  Jacob,  Paris  6,  France. 

Bouvier,  Mrs.  S.,  France.  (Associate). 

Bowers,  Dr.  M.  B.,  259  Congressional  Lane  619,  Rockville,  Maryland  20852,  U.  S.  A. 

Boyarskaja,  Mrs.  O.  J.  —  Boapcnaa  O.  K).,  CCCP.  (Associate). 

Bozhko,  Prof.  M.  P.  —  Boîkko  M.  II.,  XaptKOB,  YHnBepciiTeT,  6hoji.  $aK.,  CCCP. 

Braasch,  Dr.  H.,  7031  Leipzig,  Philipp-Müller  Str.,  39,  D.  D.  R. 

Brader,  Dr.  L.,  Inst,  de  Rech,  du  Coton  et  des  Textiles  exotiques,  B.  P.  31,  Moundou, 
Tchad. 

Brader,  Mrs.,  Tchad.  (Associate). 

Braunitzer,  Prof.  G.,  Max  Planck  Inst,  für  Biochemie,  8  München,  15,  Goethestr.  31,  B.  R.  D. 

Brauns,  Prof.  A.,  Staatl.  Naturhistor.  Museum,  3300  Braushweig,  Pockelstr.  10a,  B.  R.  D. 

Brauns,  Mrs.  R.,  B.  R.  D.  (Associate). 

Brédo,  Dr.  H.  J.,  United  Nations  Develop.  Programme  (UNDP),  United  Nations,  New 
York,  N.  Y.,  10017,  U.  S.  A. 

Bregetova,  Dr.  N.  G.  —  BpereTosa  H.  T.,  Jleimiirpag  B-164,  3ooji.  iih-t  AH  CCCP,  CCCP. 

Brenière,  Dr.  J.,  Inst,  de  Rech.  Agronom.  Tropic.,  110  rue  de  l’Université,  Paris  7, 
France. 

Breyev,  Dr.  K.  A.  —  Epees  K.  A.,  Jlenmirpa^i;  B-164,  3ooji.  iih-t  AH  CCCP,  CCCP. 

Brian,  Dr.  M.  V.,  Natural  Environment  Res.  Council,  Nature  Conservancy  Furzerbrook 
Res.  Stat.  near  Wareham,  Dorset,  U.  K. 

Briggs,  Mr.  H.  M.  I.  Tower  Close,  Church  Hill,  Woking,  Surrey,  U.  K. 

Brikman,  Dr.  L.  I.  —  EpiiKMaH  JI.  H.,  MocKBa,  MnyccKaa  ira.,  3/8,  Hemp.  h.-h. 
,o;e3HH$eKi];.  iih-t,  CCCP. 

Bringer,  Mrs.  R.  B.  M.,  Nitaregaten  5,  Linköping,  Sweden. 

Brink  van  der,  Mr.  J.  B.,  c/o  Stauffer  Chemical  S.  A.,  29  Bd.  Helvétique,  1207,  Geneva, 
Switzerland. 

Brjantzeva,  Dr.  I.  B.  —  EpflHu,eBa  IL  B.,  JleHimxpa/i;,  yji.  TepqeHa,  42,  Bcec.  iih-t  3am;. 
pacT.,  CCCP. 

Brjuchanova,  Dr.  L.  Y.  —  BpioxaHosa  JI.  B.,  GraBponojib,  $hji.  im-Ta  «Mimpoô»,  CCCP. 

Bronskill,  Dr.  J.  F.,  Research  Inst.,  Canada  Dept,  of  Agrie.,  Belleville,  Ontario,  Canada. 

Bronstein,  Dr.  C.  G.  —  EpoHnrreÜH  IJ.  I\,  CaMapnaH^  4,  yji.  M.  TopLKoro,  15,  YHiiBep- 
CHTeT,  CCCP. 

Brooke,  Mr.  J.  P.,  Cooper  Technical  Bureau,  High  Str.,  Berkhamsted,  Herts.,  U.  K. 

Brovdy,  Dr.  V.  M.  —  BpOB^nii  B.  M.,  KneB,  yji.  BjiaigiiMiipcKan,  55,  Hh-t  300ji. 
AH  yCCP,  CCCP. 

Brown,  Mr.  A.  W.  A.,  Dept,  of  Zool.,  Univ.  of  Western  Ontario,  London,  Canada. 

Brown,  Mr.  E.  S.,  E.  A.  A.  F.  R.  O.,  P.  O.  Box  30148,  Nairobi,  Kenya. 

Browning,  Mr.  T.  O.,  Waite  Agrie.  Res.  Inst.,  Univ.  of  Adelaide,  Adelaide,  South 
Australia,  Australia. 

Browning,  Mrs.  J.  M.,  Australia.  (Associate). 

Browning,  Miss  A.,  Australia.  (Associate). 

Brudnaja,  Dr.  A.  A.  —  BpygHan  A.  A.,  Mociœa  A-239,  3-h  MiixajiKOBCKim  nep.,  20, 
Kopn.  3,  kb.  31,  CCCP. 

Bruneau  de  Mire,  Dr.  P.,  B.  P.  2067,  Yaoundé,  Caméroun. 

Bruneau  de  Mire,  Mrs.,  Caméroun.  (Associate). 

Brunner,  Prof.  J.  N.  —  Epyrniep  K).  H.,  nojiTaBa  3,  yji.  CnoBOpogLi,  1/3,  C.-x.  hh-t,  CCCP. 

Brust,  Prof.  R.  A.,  Dept,  of  Entomol.,  Univ.  of  Manitoba,  Winnipeg  19,  Canada. 

Bruyn  de,  Dr.  G.  J.,  Zoöl.  Lab.  der  Rijksuniversiteit,  Leiden,  Netherlands. 

Bruvn-Bierbrauer,  Mrs.  J.,  Netherland.  (Associate). 

Bublik,  Dr.  I.  M.  —  ByöjniK  H.  M.,  JIkbob,  yji.  H(ep6aKOBa,  4,  yniiBepciiTeT,  6hoji.  c|>aK., 
CCCP. 

Buchar,  Dr.  J.,  Praha  2,  Vinicná  7,  CSSR. 

Bukzeeva,  Mrs.  O.  N.  —  EyK3eeBa  O.  H.,  JIeHiiHrpa,n;  JH-133,  JlepMOHTOBCKim  np.,  54, 
06ji.  ynpaBJi.  jiecnoro  xo3-Ba,  CCCP. 

Bulanova-Zachvatkina,  Dr.  E.  M.  —  ByjiaiiOBa-3axBaTKiiHa  E.  M.,  MocKBa  B-234,  Yhh- 
BepcHTer,  6hoji.  $aK.,  Ka$.  bhtomoji.,  CCCP. 

Buleza,  Mr.  Y.  V.  —  Èyjie3a  B.  B.,  MocKBa  B-234,  YHiiBepcnTeT,  6hoji.  $aK.,  Ka$. 
3HT0M0JI.,  CCCP. 

Bullock,  Mr.  J.  A.,  Ecology  Unit.,  School  of  Biol.  Sci.,  Univ.  of  Malaya,  Kuala  Lumpur, 
Malaysia. 

Bulyginskaja,  Dr.  M.  A.  —  EyjibirimcKaH  M.  A.,  Jlenirarpaji;,  yji.  repqeHa,  42,  Bcec. 
hh-t  3am;.  pacT.,  CCCP. 

Bündel,  Mr.  A.  A.  —  EyH/jejib  A.  A.,  MocKBa  E-484,  yji.  napKOBan,  37,  Kopn.  2,  kb.  50, 
CCCP. 
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Bunjakova,  Mrs.  T.  G.  —  EymiKOBa  T.  I\,  UiiTa,  yji.  I7poc|)coio3iiafl,  39a,  Me,i.  iiii-t, 
CCCP. 

Burakowsky,  Dr.  B.,  Inst,  of  Zool.  of  the  Polish  Acad,  of  Sei.,  ul.  Wilcza,  64,  Warszawa, 
Poland. 

Burda,  Mr.  J.  N.  —  Eypjja  K).  H.,  HnyTCK  5,  yji.  IT.  AneKceeBa,  75,  a.  1,  kb.  45,  CCCP. 
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Giglioli,  Dr.  M.  E.  C.,  Mosquito  Res.  and  Control  Unit,  Grand  Cayman,  West  Indies. 

Giorgadze,  Mrs.  D.  G.  —  rnopra^e  3-  I\,  T6hjihcii,  yji.  HeTpnamBHJin,  24,  CCCP. 

Giray,  Dr.  H.,  E.  U.  Ziraat  Fak.  Entomol.  ve  Zirai  Zool.,  Kursusu  Bornova-Izmir, 
Turkey. 

Giritz,  Dr.  A.  A.  —  rupnp  A.  A.,  Yniropog,  YmiBepcnTeT,  CCCP. 

Gladyscheva,  Mrs.  L.  E.  —  rjiapbiineBa  JI.  E.,  Amxaöa^;,  yji.  3HreJiLca,  6,  Hh-t  300J1. 
AH  TypKMCCP,  CCCP. 

Glukhova,  Dr.  V.  M.  —  IkiyxoBa  B.  M.,  JleHHnrpap  B-164,  3ooji.  hii-t  AH  CCCP,  CCCP. 

Glumac,  Prof.  S.,  Fac.  of  Sci.,  Njegoseva  st.  1,  Novi  Sad,  Yugoslavia. 

Gluschenko,  Mrs.  N.  P.  —  rjiyipeiiKO  H.  n.,  HoBOCiiôiipcK,  yji.  OpyH3e,  236,  Ehoji.  iiii-t 
CO  AH  CCCP,  CCCP. 

Gluschenkov,  Dr.  N.  A.  —  TaymeiiKOB  H.  A.,  TanmeHT  4,  CpeAnea3.  iih-t  3am¡.  pacT., 
CCCP. 

Gluschenkova,  Mrs.  Z.  F.  —  IkiymeHKOBa  3.  O.,  CCCP.  (Associate) . 

Goderdzschvili,  Mr.  G.  Sh.  —  ro,gep3mBHJiH  T.  III.,  Tönjincn,  yji.  T.  Ta6iiíi¡3e,  122,  CCCP. 

Godunova,  Miss  N.  J.  —  To^yHOBa  H.  K).,  Bojirorpaji;  62,  Bcec.  hh-t  arpojiecoMejinopapiiH, 
OTfteji  3am;.  pacT.,  CCCP. 

Gogua,  Dr.  G.  G.  —  Torya  T.  T.,  Maxapag3e,  Tpy3CCP,  AHaceyjin,  Bcec.  hh-t  nan  n 
cyÔTponiiH.  KyjiBTyp,  CCCP. 

Goidanich,  Prof.  A.,  Torino,  University,  Italy. 

Goidanich,  Mrs.  R.  F.,  Italy.  (Associate). 

Gokhelaschvili,  Dr.  R.  D.  —  ToxejiamBHJiH  P.  ¿J.,  Topn,  TpysCCP,  c.  Cupa,  CnpuiicKaH 
OntlTII.  CT.  HJIO^OBOACTBa,  CCCP. 

Gokun,  Mrs.  T.  A.  —  ToKyHb  T.  A.,  nojiTaßa,  yji.  IÜBe^CKaH,  86,  C.-x.  onbiTii.  ct.,  CCCP. 

Gotebiowska,  Prof.  Z.,  Inst.  Ochrony  Róslin,  Grunwaldska  189,  Poznan,  Poland. 

Golikov,  Mr.  V.  I.  —  Tojihkob  B.  H.,  CCCP.  (Associate). 
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Golosova,  Dr.  M.  A.  —  ToJiocoBa  M.  A.,  MocKBa,  Mlitiiih;h  1,  Mock.  jiecoTexn.  nn-T, 
CCCP. 

Golubenko,  Mr.  N.  N.  —  TojiyôeHKo  H.  H.,  PocTOB-Ha-^ony,  rocmicneKgnfl  no  KapaH- 
Tiniy  pacTeHHH  MiiimcTepcTBa  cejibCK.  X03.  CCCP,  CCCP. 

Golubovsky,  Mr.  M.  D.  —  rojiyôoBCKiiü  M.  HoBOcnönpcK  90,  I1h-t  ijetoji.  n  reHeraKn 

CO  AH  CCCP,  CCCP. 

Gontscharov,  Dr.  A.  I.  —  ToHnapoB  A.  H.,  CiaBponojiB,  yji.  CoBeTCKan,  15,  <$hji.  nn-Ta 

«MiiKpoö»,  CCCP. 

Gontscliarova,  Mrs.  M.  N.  —  roHuaposa  M.  H.,  CCCP.  (Associate). 

Gontscharova,  Dr.  A.  A.  —  ToHnapoBa  A.  A.,  Hma,  yji.  npo$coi03HaH,  39a,  Meg.  nn-T, 
CCCP. 

Goodhue,  Dr.  D.,  Trinity  College,  Dublin,  Ireland. 

Gooding,  Dr.  R.  H.,  Dept,  of  Entomol.,  Univ.  of  Alberta,  Edmonton,  Alberta,  Canada. 
Goos,  Dr.  A.,  Swierczewskiego,  9a/12,  Wroclaw,  Poland. 

Goos,  Mrs.  M.,  Poland.  (Associate). 

Goral,  Mr.  Y.  M.  —  Topajib  B.  M.,  KneB,  yji.  BacnjitKOBCKan,  51,  Ynp.  hh-t  3am;.  paci., 
CCCP. 

Gorbatscheva,  Dr.  Z.  A.  —  TopôaueBa  3.  A.,  TanmeHT,  yji.  Kapjia  MapKca,  Meg.  nH-T, 

CCCP. 

Gorbunova,  Dr.  N.  N.  —  ropôynOBa  H.  H.,  JKoahho,  Miihck.  o6ji.,  EeJiopyccK.  hh-t  3eM- 

jieAeJinn,  CCCP. 

Gorenstein,  Mrs.  B.  M.  —  ropeHinTeim  B.  M.,  CCCP.  (Associate). 

Gorjatscheva,  Dr.  V.  I.  —  TopaneBa  B.  H.,  Miihck,  yji.  CBepgJiOBa,  13,  EeJiopyccK. 
TexHOJiornu.  hh-t,  CCCP. 

Gorluschkina,  Mrs.  V.  P.  —  ropaynmima  B.  II.,  ToMejib,  yji.  npoJieTapcKan,  18, 

EeJiopyccK.  iih-t  JiecH.  xo3-Ba,  CCCP. 

Gornostaeva,  Dr.  R.  M.  —  TopHOCTaeBa  P.  M.,  MocKBa,  yji.  M.  nuporoBCKan,  20,  IIh-t 
Meg.  napa3iiTOJi.  n  Tponnu.  MegimimBi,  CCCP. 

Gorodkov,  Dr.  K.  B.  —  ropogKOB  K.  E.,  JleHHHrpaA  B-164,  3ooji.  iih-t  AH  CCCP,  CCCP. 
Gorokliovnikov,  Mr.  A.  V.  —  TopoxoBHiiKOB  A.  B.,  JleHHHrpag  K-18,  HHCTHTyT- 

CKHH  nep.,  5,  JlecoTexH.  anag.,  CCCP. 

Gorsehevikova,  Mrs.  O.  L.  —  TopmeBiiKOBa  0.  JI-,  Ka3aHB  15,  yji.  Kapjia  MapKca,  65, 
C.-x.  iih-t,  CCCP. 

Gortschakovskaja,  Dr.  N.  N.  —  ropuaKOBCKaa  H.  H.,  MocKBa  B-27,  KneBCKoe  mocee, 
27-n  km,  Hh-t  nojiiioMnajinTa  n  BiipycHBix  aHge^ajinTOB  AMH  CCCP,  CCCP. 
Goryschin,  Dr.  N.  I.  —  ropbimim  H.  H.,  JleHmirpaA  B-164,  YmiBepcnTeT,  Kacji.  shtomoji., 

CCCP. 

Goszezyñski,  Mr.  W.  M.,  Bogumila  Zuga,  14,  Warszawa,  Poland. 

Gradwell,  Mr.  G.  R.,  Hope  Dept,  of  Entomol.,  Univ.  Museum,  Oxford,  U.  K. 

Graham,  Mr.  J.  E.,  6042  South,  2230  East  Salt  Lake  City,  Utah  84117,  U.  S.  A. 

Graham,  Dr.  W.  M.,  Nat.  Agrie.  Labor.,  P.  0.  Box  30028,  Nairobi,  Kenya.  (T.  S.  P.  C., 
Pest  Infestât.  Lab.,  London  Rd.,  Slough,  Bucks,  U.  K.). 

Gratscheva,  Mrs.  L.  P.  —  TpaueBa  JI.  n.,  KpacHOflap,  Ky6aHCKnn  c.-x.  hh-t,  Ka<|).  3am;. 
pacT.,  CCCP. 

Gratwick,  Miss  M.,  Plant  Pathol.  Lab.  (M.  A.  F.  F.),  Hatching  Green,  Harpenden,  Herts., 
U.K. 

Grbic,  Dr.  V.,  Inst,  za  Vinogradarstvo  i  Vocarstvo,  Novi  Sad,  Sremski  Karlovci,  Yugo¬ 
slavia. 

Grebelsky,  Dr.  S.  G.  —  rpeôejiBCKiin  C.  I\,  Jlenirarpag,  yji.  TepgeHa,  42,  Bcec.  hh-t  c.-x. 
MHKpOÖHOJI.,  CCCP. 

Grebenjuk,  Dr.  R.  V.  —  TpeòernoK  P.  B.,  Opyime,  yji.  22-ro  napTC,Be3Aa,  265,  Hh-t  6noji. 
AH  KuprCCP,  CCCP. 

Greca  La,  Prof.  M.,  Istituto  di  Zool.  dell’  Università,  Via  Androne,  81,  Catania,  Italy. 
Greca  La,  Mrs.  C.,  Italy.  (Associate). 

Greco,  Dr.  V.,  Fándlyho  21,  Bratislava,  CSSR. 

Grellet,  Dr.  P.,  Fac.  des  Sci.,  Lab.  de  Biol,  animale  C,  12  rue  Cuvier,  Paris  5,  France. 
Grenard,  Mrs.  A.-Y.,  Lab.  de  Biol,  animale  C,  12  rue  Cuvier,  Paris  5,  France. 

Gressitt,  Dr.  J.  L.,  Bishop  Museum,  Honolulu,  Hawaii,  96819,  U.  S.  A. 

Gressitt,  Mrs.  M.  K.,  U.  S.  A.  (Associate). 

Gribakin,  Dr.  F.  G.  —  rpnóamiH  O.  I\,  JlemiHrpaA  K-223,  np.  Mopnca  Tope3a,  52, 
Hh-t  BBOJiiop.  (|hi3hoji.  h  ôhoxhmiih  AH  CCCP,  CCCP. 

Griffiths,  Dr.  D.  C.,  Rothamsted  Exp.  Stat.  (Lawes  Agrie.  Trust),  Harpenden.  Herts., 
U.  K. 

Grigorieva,  Dr.  T.  G.  —  TpuropbeBa  T.  T.,  Jlemiurpag,  yji.  TepgeHa,  42,  Bcec.  hh-t  3aip. 
pacT.,  CCCP. 

Grigorov,  Dr.  S.  —  TpuropoB  C.,  Co(|)hh,  C.-x.  hh-t,  Ka(|).  dhtomoji.,  Eojirapnn. 

Grigorova,  Mrs.  R.  —  FpnropoBa  P.,  Cocina,  Hh-t  mhkpoôhoji.,  Eojirapnn. 

Grinfeld,  Dr.  E.  K.  —  rpninJiejibA  3.  K.,  JleHiiHrpag  B-164,  YinmepcnTeT,  CCCP. 
Grisellina,  Mrs.  L.  G.  —  PpumiiHa  JI.  T.,  HoBOcnénpcK,  yji.  OpyH3e,  236,  Biioji.  nH-T 
CO  AH  CCCP,  CCCP. 
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Grison,  Dr.  P.,  Stat.  de  Rech.  de  Lutte  Biocoenotique,  la  Minière,  78  Versailles, 
France. 

Grivanov,  Dr.  K.  P.  —  rpiroaiion  K.  IL,  CapaTOB,  H.-n.  hh-t  cejibCK.  xo3.  IOro-BocTOKa, 
CCCP. 

Grjebine,  Prof.  A.,  Lab.  de  Zool.,  Centre  d’Enseign.  Super.,  B.  P.,  69,  Brazzaville,  Congo. 

Grjukova,  Dr.  L.  A.  —  TpioKOBa  JI.  A.,  yjibHHOBCK,  yji.  TonuapoBa,  57,  ließ,  iih-t,  CCCP. 

Grobov,  Dr.  A.  G.  —  TpoôoB  A.  I\,  Kepnb,  yji.  CßepßJiOBa,  2,  CCCP. 

Grobov,  Dr.  O.  F.  —  TpoßoB  O.  O.,  MocKBa  H-439,  Ky3bMHHKH,  Bcec.  iih-t  ancnep.  BeTep., 
CCCP. 

Grodsky,  Dr.  V.  A.  —  TpoftCKHH  B.  A.,  KneB,  yji.  BacHJibKOBCKan,  51,  Ynp.  hii-t  3arq. 
pacT.,  CCCP. 

Grokhovskaja,  Dr.  I.  M.  —  TpoxoBCKan  H.  M.,  MocKBa,  yji.  TaMajien,  2,  Hh-t  ammeMiioji. 
H  MHKpoÔHOJI.  AMH  CCCP,  CCCP. 

Gromov,  Mr.  V.  V.  —  TpoMOB  B.  B.,  nepMb,  YmiBepcHTeT,  CCCP. 

Gromova,  Dr.  A.  A.  —  PpoMOsa  A.  A.,  EpecT,  yji.  CoBeTCKan  ,  8,  ne^.  hh-t,  CCCP. 

Gromovaja,  Dr.  E.  F.  —  TpoMOBan  E.  O.,  CjiaBHHCK-iia-Ky6aHH,  yji.  niiOHepcKan,  7, 
KpacHo^apcK.  tokchkoji.  Jia6.,  CCCP. 

Grossman,  Dr.  A.  I.  —  TpoccMaH  A.  H.,  MocKBa  B-133,  yji.  BaBHJiOBa,  26,  Hh-t  6iioji. 
pa3BHTim  AH  CCCP,  CCCP. 

Grotli,  Dr.  U.,  Zool.  Inst.  d.  E.  M.  Arndt-Univ.,  Abt.  f.  anweg.  Zool.,  22  Greifswald, 
Fr.  L.  Jahn-Str.,  15,  D.  D.  R. 

Grover,  Dr.  P.,  Dept,  of  Zool.,  Univ.  of  Allahabad,  14  Park  Road,  Allahabad,  India. 

Grunin,  Dr.  K.  J.  —  rpyrnm  K.  H.,  JleHHHrpaÆ  B-164,  3ooji.  hh-t  AH  CCCP,  CCCP. 

Gubareva,  Dr.  G.  G.  —  TySapesa  I\  T.,  neH3a,  yji.  JlepMOHTOBa,  37,  neji¡.  hh-t,  CCCP. 

Gubina,  Mrs.  T.  I.  —  TySmia  T.  H.,  MocKBa  K-6,  yji.  TopbKoro,  32,  H3,n;.  «Kojioc»,  CCCP. 

Gudzhabidze,  Dr.  M.  G.  —  ry^aôii^ae  M.  I\,  Töhjihch,  np.  UaBHaBagse,  31,  Hh-t  soon. 
AH  TpysCCP,  CCCP. 

Guelin,  Mrs.  M.,  Fac.  des  Sci.,  Lab.  de  Biol.  Animale  C,  12  rue  Cuvier,  75  Paris  5, 
France. 

Guguslivili,  Dr.  G.  K.  —  TyryniBUjiii  T.  K.,  Tôhjihch,  np.  njiexaHOBa,  139,  Hh-t  Meft. 
napa3HTOJi.  h  Tponiiu.  MefliupiHbi,  CCCP. 

Guiglia,  Dr.  D.,  Museo  Civico  di  Storia  Natur.,  Via  Brigata,  9,  Genova,  Liguria,  Italy. 

Gukasian,  Dr.  A.  B.  —  TynacaH  A.  B.,  KpacHonpcK,  np.  Mnpa,  53,  Hh-t  Jieca  h  gpeBe- 
CHHbi  AH  CCCP,  CCCP. 

Gukovskaja,  Mrs.  V.  M.  —  TynoBCKaa  B.  M.,  Tomck,  yji.  Jlenmia,  77,  06ji.  caHannftCTan- 
h;hh,  CCCP. 

Guljakova,  Dr.  M.  I.  —  TyjiflKOBa  M.  H.,  nepMb,  yji.  EpaTCKan,  177,  Hh-t  BaKqnH  n  ch- 
BOpOTOK,  CCCP. 

Gullyev,  Dr.  A.  G.  —  ryjiJibieB  A.  I\,  Amxa6a^,  yji.  KoMCOMOJibCKan,  17,  Hh-t  nycTbiHb 
AH  TypKMCCP,  CCCP. 

Guly,  Dr.  V.  V.  —  Tyanu  B.  B.,  Hobochôhpck,  yji.  Opyii3e,  236,  Ehoji.  nH-T 
CO  AH  CCCP,  CCCP. 

Gumerova,  Dr.  I.  G.  —  TyMepoBa  H.  I\,  Ka3atib  74,  BeTep.  iih-t,  CCCP. 

Günthart,  Dr.  E.,  c/o  Dr.  R.  Maag  Ltd.  CH-8157  Dielsdorf,  Switzerland. 

Günthart,  Mrs.  H.,  Switzerland.  (Associate). 

Günthart,  Miss  M.,  Switzerland.  (Associate). 

Gunther,  Prof.  F.  A.,  Univ.  of  Calif.,  Riverside,  Calif.,  U.  S.  A. 

Gupta,  Prof.  A.  P.,  Rutgers  Univ.,  New  Brunswick,  N.  N.  08903,  U.  S.  A. 

Gurjanova,  Dr.  T.  M.  —  TyptiiHOBa  T.  M.,  MocKBa  B-71,  JleHimcKHH  np.,  33,  IIh-t 
BBOJHOn;.  MOp$OJI.  H  3K0JI.  JKHBOTHbIX  AH  CCCP,  CCCP. 

Gurjeva,  Dr.  E.  L.  —  Typhena  E.  JI.,  JleHHHrpag  B-164,  3ooji.  hh-t  AH  CCCP,  CCCP. 

Gusejnov,  Mr.  D.  G.  —  Tyceìmos  /Í.  T.,  Kupoßaöaji;,  yji.  (PnojieTOBa,  39,  A3ep6.  iih-t 
3arg.  pacT.,  CCCP. 

Gusev,  Mr.  G.  V.  —  Tyces  T.  B.,  JleHHHrpaii:,  nymKim,  Bcec.  hh-t  3am;.  pacT.,  CCCP. 

Guseva,  V.  S.  —  TyceBa  B.  C.,  MocKBa  H-243,  yji.  Kii6ajibHiiHa,  6,  nopn.  5,  ne^.  iih-t, 
CCCP. 

Guthrie,  Dr.  D.  M.,  Dept,  of  Zool.,  Marischal  Coll.,  Univ.,  Aberdeen,  Scotland,  U.  K. 

Gutzevich,  Dr.  A.  V.  —  Tyr^eBiiu  A.  B.,  JleiiiiHrpaii;  B-164,  3ooji.  iih-t  AH  CCCP,  CCCP. 

Gviscliiani,  Dr.  D.  K.  —  rBimmaHii  K.,  Töiijihch,  np.  HaBHaBag3e,  17,  Tpy3.  hh-t  3aiq. 
pacT.,  CCCP. 

Gvozdeva,  Dr.  I.  V.  —  rB03,a;eBa  H.  B.,  MocKBa,  I^eiiTp.  h.-h.  ge3HH$eKu;.  iih-t  MimncTep- 
CTBa  3,n;paBOoxpaHeHHH  CCCP,  CCCP. 

Haarlpv,  Prof.  N.,  Zool.  Lab.,  Royal  Veterin.  and  Agrie.  Coll.  Biilowsvej,  13,  Copen¬ 
hagen,  Denmark. 

Haarlpv,  Mrs.  A.,  Denmark.  (Associate). 

Haarlov,  Mr.  J.,  Denmark.  (Associate). 

Haberman,  Prof.  H.  M.  —  XaöepMaH  X.  M.,  TapTy,  Hh-t  30oji.  h  6oTaH.  AH  3CCP, 
CCCP. 

Hackman,  Dr.  R.  H.,  Div.  of  Entomol.,  C.  S.  I.  R.  O.,  P.  0.  Box  109,  Canberra  City, 
A.  C.  T.,  Australia. 
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Hadzhibeyli,  Dr.  Z.  K.  —  Xa/jnmßeiijin  3.  K.,  T6iijihch,  Hh-t  3am;.  pacT.,  CCCP. 

Hadzic  Mrs.  A.,  Inst,  za  poljprivredna  istrazivanja  —  Zavod  za  ratarstvo,  Butmir,  Sa¬ 
rajevo,  Yugoslavia. 

Hadzistevic,  Dr.  D.,  Inst.  Kukuruza,  Zemun,  Beograd,  Yugoslavia. 

Haeck,  Mr.  J.,  Inst.  f.  Ecolog.  Bes.,  Dept.  Distributional  Ecology,  Burgwal  86,  Kämpen, 
Netherlands. 

Haeck- Yisbeek,  Mrs.  M.  C.,  Netherlands.  (Associate). 

Hafez,  Prof.  M.,  Dept,  of  Entomol.,  Fac.  of  Sci.,  Cairo  Univ.,  Egypt,  U.  A.  R. 

Hafez,  Dr.  M.,  Plant  Protect,  Dept.,  Ministry  of  Agrie.,  Dokki,  U.  A.  R. 

Hahn,  Dr.  E.,  Biol.  Zentralanstalt,  Kleinmachnow,  D.  D.  R. 

Halasková,  Dr.  Y.,  Inst,  of  Zool.,  Vinicnà  7,  Praha,  CSSR. 

Halaszfy,  Dr.  E.,  Budapest  IX,  Rády  u.  18,  Hungary. 

Hall,  Mr.  R.  E.,  Dept,  of  Zool.,  Univ.,  Southampton,  U.  K. 

Hammer,  Dr.  M.,  Denmark.  (Associate). 

Hammer,  Dr.  O.,  Roland,  Fredensborg,  Denmark. 

Hamon,  Mr.  J.  P.  J.,  O.  R.  S.  T.  O.  M.,  B.  P.  171,  Bobo-Dioulasse,  Haute  Volta. 
Hannothiaux,  Prof.  M.,  9  Avenue  Bel  Air,  Paris  12,  France. 

Happ,  Dr.  G.  M.,  Dept,  of  Biol.,  New  York  Univ.,  Univ.  Heights,  Bronx,  New  York, 
U.  S.  A.  10453. 

Happ,  Mrs.  Ch.  M.,  U.  S.  A.  (Associate). 

Hardanger,  Dr.,  Torgeir  Edland,  Lofthus,  Norway. 

Harizanov,  Dr.  A.,  MeugejieeB  12,  njioBgiiB,  BCII  «B.  KojiapoB»,  na(|).  3htomoji.,  Eoji- 
rapira. 

Hartwig,  Dr.  A.,  Fac.  of  Veterin.  Medicine,  ul.  Grochowska,  272,  Warszawa,  Poland. 
Hatch,  Dr.  M.  H.,  Burke  Museum,  Univ.  of  Washington,  Seattle,  Washington  98105,  U.  S.  A. 
Hauser,  Dr.  A.,  Ciba  LTD,  Basel,  Switzerland. 

Hayek  von,  Miss  C.  M.  F.,  British  Museum  (N.  IL),  London  S.  W.  7,  U.  K. 

Haynes,  Prof.  D.  L.,  Dept,  of  Entom.,  Michigan  State  Univ.,  East  Lansing,  Michigan, 
U.  S.  A. 

Hazneci,  Mr.  H.  R.,  Zirai  Müsadele  Enstitüsü  Müdürü,  Samsun,  Plant  Protect.  Inst., 
Turkey. 

Heald,  Dr.  L.  J.,  Queen  Mary  College,  Univ.  of  London,  U.  K. 

Heatcote,  Dr.  G.  D.,  Broom’s  Barn  Exp-Stat.  Higham,  Bury  St.  Edmunds,  Suffolk,  U.  K. 
Heda,  Miss  M.,  Poland.  (Associate). 

Hedström,  Mr.  L.  O.,  Zool.  Inst.,  Uppsala,  Sweden. 

Heinicke,  Dr.  W.,  65  Gera,  Strasse  der  Republik  35,  D.  D.  R. 

Heinisch,  Dr.  E.  M.,  1532  Kleinmachnow/Berlin,  Stahnsdorfer  Damm,  81,  D.  D.  R. 
Hellqvist,  Dr.  H.  S.  H.,  Nation.  Inst,  for  Plant  Protect.,  Branch  Stai,  Röbäcksdalen, 
Umeo,  Sweden. 

Hemming,  Mr.  C.  F.,  Anti-Locust  Res.  Centre,  College  House,  Wrights  Lane,  Lon¬ 
don  W.  8,  U.  K. 

Hemming,  Mrs.  J.  E.,  U.  K.  (Associate). 

Hennessy,  Prof.  D.  J.,  Fordham  Univ.,  New  York,  N.  Y.  10458,  U.  S.  A. 

Hennessy,  Mrs.  A.  M.,  U.  S.  A.  (Associate). 

Herrebout,  Mr.  W.  M.,  Dept,  of  Zool.,  Univ.  of  Nijmegen.  Driehuizerweg  200,  Nijmegen, 
Netherlands. 

Heydemann,  Dr.  B.,  23  Kiel,  Zool.  Inst.,  Ilegewischstr.  3,  B.  R.  D. 

Heyrovskÿ,  Dr.  L.,  Platnérskà  7,  Praha  1,  CSSR. 

Hickin,  Dr.  N.  E.,  Rentokil  Res.  Lab.,  Felcourt,  Rast  Grinstead,  Sussex,  U.  K. 
Hickin,  Mrs.  E.  C.,  U.  K.  (Associate). 

Hieke,  Dr.  F.,  Inst.  f.  Spezielle  Zool.  u.  Zool.  Museum,  Invalidenstr.,  43,  104  Berlin, 
D.  D.  R. 

Hiepe,  Dr.  T.,  Inst.  f.  Parasitol.,  Humboldt  Univ.,  Berlin,  D.  D.  R. 

Hunckley,  Dr.  A.  D.,  Biol.  Dept.,  Brookhaven,  National  Lab.,  Upton, L.  L,  N.  Y.  11973,  U.  S.  A, 
Hitchcock,  Dr.  S.  W.,  Conn.  Agrie.  Exp.  Stat.,  Box  1106,  New  Haven,  Conn.,  U.  S.  A. 
Hitchcock,  Mrs.  M.  G.,  U.  S.  A.  (Associate). 

Hochmut,  Ing.  R.,  Forestry  and  Game  Res.  Inst.,  Acad,  of  Sci.,  Zbraslav,  Strnady  167,  CSSR. 
Hocking,  Prof.  B.,  Dept,  of  Entomol.,  Univ.  of  Alberta,  Edmonton,  Alberta,  Canada. 
Hocking,  Mrs.  L,  Canada.  (Associate). 

Hocking,  Mr.  K.  S.,  Trewartha,  Polwheveral  Constantine,  Falmouth  Cornwall,  U.  K. 
Hocking,  Mrs.  L.  A.,  U.  K.  (Associate). 

Hodek,  Dr.  I.,  Entom.  Inst.,  Acad,  of  Sci.,  Vinicná  7,  Praha  2,  CSSR. 

Hoffrichter,  Dr.  O.,  Zool.  Inst.  d.  Univ.,  78  Freiburg,  Katherinenstr.,  20,  B.  R.  D. 

Hogan,  Mr.  T.  W.,  Victorian  Plant  Res.  Inst.,  Dept,  of  Agrie.,  Swan  St.  Burnley,  Victo¬ 
ria  3121,  Australia. 

Hogan,  Mrs.  L,  Australia.  (Associate). 

Hölldobler,  Dr.  B.,  Zool.  Inst,  der  Univ.,  6  Frankfurt/M.,  Siesmayerstr.,  70,  B.  R.  D. 
Hollingworth,  Dr.  R.  M.,  Entom.  Dept.,  Purdue  Univ.,  Lafayette,  Indiana  47907,  U.  S.  A. 
Holman,  Dr.  J.,  Ustav  entomol.  CSAV,  Praha,  CSSR. 

Honczarenko,  Dr.  L,  Szczecin,  ul.  Orzeskowej  1,  m.  1,  Poland. 
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Hoopingarner,  Dr.  R.  A.,  Dept,  of  Entomol.,  Michigan  St.  Univ.,  East  Lansing,  Michi¬ 
gan,  U.  S.  A. 

Hopf,  Dr.  H.  S.,  Tropical  Pesticides  Res.  Headquarters  and  Inform.  Unit,  56 — 62  Gray’s 
Inn  Rd.,  London  W.  C.  1,  U.  K. 

Horge,  Prof.  R.  G.  S.,  Santa  Clara,  Universidad  Las  Villas,  Cuba. 

Horsfall,  Prof.  W.  R.,  320  Morrill  Hall,  Urbana,  Ill,  61801,  U.  S.  A. 

Horsfall,  Mrs.  A.  L.,  U.  S.  A.  (Associate). 

Horstmann,  Dr.  K.,  Inst.  f.  Angew.  Zool.,  Röntgenring  10,  Würzburg,  B.  R.  D. 

Höstlin,  Dr.  H.-H.,  6507  Ingelheim,  Albrecht-Dürer-Str.,  10,  B.  R.  D. 

Hoy,  Dr.  J.  M.,  Entomol.  Div.,  P.  O.  Box  223,  Nelson,  New  Zealand. 

Hrdÿ,  Dr.  I.,  Inst,  of  Entomol.,  Czechoslovak  Acad,  of  Sci.,  Vinicná  7,  Praha  2,  CSSR. 

Hristova,  Dr.  E.  N.  —  XpncTOBa  E.  H.,  njioBgiiB,  HucTiiTyT  no  3eJieHuyKyBii  KyjiTypn 
«Mapnga»,  Eojirapiin. 

Hristova,  Mrs.  T.  T.  —  XpncTOBa  T.  T.,  6yji.  Bji.  3aiiMOB  26,  Co$iih,  Eojirapiin. 

Huba,  Dr.  A.,  Inst.  f.  experim.  Phytopatol.  u.  Entomol.  der  SAW,  Ivanka  pri  Dunaji, 
CSSR. 

Hubbell,  Prof.  T.  H.,  Museum  of  Zool.,  Univ.  of  Michigan,  Ann  Arbor,  Michigan, 
U.  S.  A. 

Hubbell,  Mrs.  G.  G.,  U.  S.  A.  (Associate). 

Hubert,  Dr.  M.,  Lab.  de  Zool.,  Fac.  des  Sci.,  35  Rennes,  France. 

Hubert,  Mr.  A.,  France.  (Associate). 

Huffaker,  Prof.  C.  B.,  Univ.  of  Calif.,  Berkeley,  Calif.,  U.  S.  A. 

Huignard,  Mr.  J.,  10  Bd.  Tonnelle,  Tours  37,  France. 

Huot,  Prof.  L.,  Dept,  of  Biol.,  Fac.  des  Sci.,  Univ.  Laval,  Quebec,  Canada. 

Hûrka,  Dr.  K.,  Charles  Univ.,  Fac.  of  Sci.,  Dept,  of  Entomol.,  Vinicná  7,  Praha  2, 
CSSR. 

Hurková,  Dr.  J.,  Inst,  of  Entomol.,  Czechosl.  Acad.  of.  Sci.,  Vinicná  7,  Praha  2,  CSSR. 

Hurpin,  Dr.  B.,  Stat.  de  Rech,  de  Lutte  Biolog.  et  de  la  Biocoen.  I.  N.  R.  A.,  La  Minière 
par  Versailles  (S.  et  O.),  France. 

Hurpin,  Mrs.  C.,  France.  (Associate). 

Husaas,  Dr.  O.,  A/S  Plantevern-Kjemi,  P.  O.  Box  158,  Oslo  2,  Norway. 

Iablokoff-Khnzorian,  Dr.  S.  M.  —  H6jiokob-Xh3ophh  C.  M.,  EpeBaH  44,  yji.  TacTeJiJio,  7, 
3ooji.  im- t  AH  ApMCCP,  CCCP. 

Ibragimov,  Mr.  C.  J.  —  HôpaniMOB  C.  K).,  MaxauKajia,  yji.  CoBeTCKan,  8,  YmiBepciiTeT, 
Ka(J).  300JI.,  CCCP. 

Ibragimova,  Dr.  A.  I.  —  H6paniMOBa  A.  H.,  KnpoBaôag,  yji.  (RnojieTOBa,  39,  A3ep6.  iih-t 
3am;.  pacT.,  CCCP. 

Ibragimova,  Dr.  K.  N.  —  HôpaniMOBa  K.  H.,  (ppyH3e,  yji.  22-ro  napTCT>e3ga,  265,  IIh-t 
6hoji.  AH  KuprCCP,  CCCP. 

Idrisova,  Mrs.  K.  —  Hgpncoßa  K.,  Ka3amb,  CCCP. 

Ienistea,  Prof.  M.-A.,  Fac.  de  Biol.,  Spi.  Independentei,  91—93,  Bucureçti  35,  România. 

Ierusalimow,  Dr.  E.  N.  —  HepycajiimoB  E.  H.,  MocKBa  B-296,  yji.  MonogenmaH,  3, 
5-h  Mockobck.  aapo(|)OTOJiecoycTpoHT.  BKcneg.,  CCCP. 

Igamberdiev,  Dr.  H.  —  HraMÔepgneB  X.,  TepMe3,  OnbiTHan  ct.,  CCCP. 

Ignatov,  Mr.  V.  A.  —  HmaTos  B.  A.,  KajiiniHHrpag,  ropogcnan  ct.  3am;.  pacT.,  CCCP. 

Iljitchev,  Mr.  A.  I.  —  HjibimeB  A.  H.,  BopoHem  7  B,  yji.  Kyurama,  5,  CCCP. 

lilies,  Prof.  J.,  Limnologische  Flusstation,  6407  Schlitz,  Postfach  34,  B.  R.  D. 

Ilyinskaja,  Dr.  M.  I.  —  HjibiracKaa  M.  H.,  MocKBa  E-78,  XopoMHLin  TymiK,  2/6,  kb.  32, 
CCCP. 

Ilyinskaja,  Dr.  N.  B.  —  HjibHHCKaa  H.  B.,  Jlemmrpag  0-121,  np.  MaKJiHHa,  32,  IIh-t 
ijhtoji.  AH  CCCP,  CCCP. 

Imamkuliev,  Mr.  A.  G.  K.  —  HMaMKyjineB  A.  T.  K.,  Bany,  MapgaKHHbi,  BoTaH.  cap;, 
CCCP. 

Imnadze,  Dr.  T.  Sh.  —  IlMHag3e  T.  HI.,  Töhjiiich  79,  np.  UaBuaBag3e,  17,  Tpy3.  iih-t 
3am;.  pacT.,  CCCP. 

Ingerslev,  Mrs.  E.,  Denmark.  (Associate). 

Injaeva,  Dr.  Z.  I.  —  HuaeBa  3.  H.,  MocKBa  B-234,  yHHBepcirreT,  6iioji.-hohb.  c|)aK.,  Kac|). 
3HTOMOJI.,  CCCP. 

Inouye,  Dr.  M.,  Oji  Inst,  for  Forest  Tree  Improvement,  Kuriyama,  Hokkaido,  Japan. 

Ioannisiani,  Dr.  T.  G.  —  HoammciiaHii  T.  I\,  Mihick,  yji.  AKageMHuecKaa,  27,  OTgeJi 
300JI.  h  napa3HT0Ji.  AH  BCCP,  CCCP. 

Ioffe,  Dr.  I.  D.  —  Hotjxjíe  H.  fl.,  MocKBa,  BapmaBCKoe  mocee,  5,  Hh-t  Meg.  napa3nTon. 
II  TpOHHH.  MegHgHHLI,  CCCP. 

Ionaitis,  Mr.  V.  P.  —  HoHanTiic  B.  n.,  Biijibhioc  27,  yji.  H.  Bepnio,  27,  Hh-t  300ji.  h 
napa3HT0Ji.  AH  JIhtCCP,  CCCP. 

Ionescu,  Prof.  M.  A.,  Fac.  de  biol.,  Spi.  Independentei  95,  Bucureçti,  Romania. 

Ipatieva,  Dr.  G.  V.  —  HnaTbeBa  T.  B.,  CapaTOB,  yji.  B.  CagOBan,  220,  3ooBeTepnHapHLiii 
hh-t,  CCCP. 
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lperti,  Dr.  G.,  Stat.  de  Recb.  de  Lutte  Biol,  et  de  Zool.,  Antibes  06,  B.  P.  78,  France. 
Iraidova,  Dr.  I.  S.  —  HpangOBa  H.  C.,  Ka3am>,  yji.  Heçj)THHHKOB,  8,  Hh-t  opramiu.  n 
$ii3hu.  XHMHH  AH  CCCP,  CCCP. 

Isaev,  Dr.  A.  S.  —  Ilcaen  A.  C.,  KpacHoapcK,  np.  Mnpa,  53,  Hii-t  Jieca  n  ApeBeciiHBi 

AH  CCCP,  CCCP. 

Isaev,  Mr.  Y.  V.  —  Ilcaes  B.  B.,  Bojior^a,  Ct.  3am;.  pacT.,  CCCP. 

Isaeva,  Dr.  A.  J.  —  IIcaeBa  A.  H.,  TKhtomhp,  yji.  OKmèptCKan,  9,  C.-x.  iih-t,  CCCP. 
Isaeva,  Dr.  G.  A.  —  IIcaeBa  F.  A.,  ct.  Tpa^cKan  IOto-Boct.  îk.  a.,  BopoHemcKan  o6ji., 

3anoBeÆHHK,  CCCP. 

Isaeva,  Mrs.  N.  M.  —  IIcaeBa  H.  M.,  CCCP.  (Associate). 

Isakova,  Dr.  N.  P.  —  HcaKOBa  H.  H.,  JïemiHrpaA,  yji.  Tepi^eHa,  42,  Bcec.  hh-t  3am;. 

pacT.,  CCCP. 

Isankulova,  Dr.  N.  M.  —  HcaimyjiOBa  H.  M.,  CaMapnaHA,  öyjitB.  M.  ToptKoro,  3,  yHH- 

BepciiTeT,  6hoji.  $an.,  CCCP. 

Ischmaev,  Dr.  A.  M.  —  Hnmaes  A.  M.,  Y(|)a,  yji.  3opre,  19,  BamKnpcK.  iih-t  ceancK. 

X03.,  CCCP. 

Ishôy,  Prof.  P.  J.  K.,  Volundsvej  45,  Holstetvo,  Denmark. 

lskakov,  Dr.  N.  S.  —  HcKaKOB  H.  C.,  AjiMa-ATa,  KacKeneHcmm  p-H,  Pecnyôa.  ohbith. 
ct.  KapTO(|).  n  oBom;H.  xo3-Ba,  CCCP. 

Ismailov,  Dr.  M.  G.  —  HcMaiiaoB  M.  T.,  KnpoBaôaA,  A3ep6.  hii-t  xaonKOBOACTBa,  CCCP. 
lsraelson,  Dr.  G.,  Paradisgatan  4,  Hässleholmn,  Sweden. 

Israelson,  Mrs.  Ch.,  Sweden.  (Associate). 

Issi,  Dr.  I.  V.  —  IIccii  II.  B.,  JleHHHrpaA,  yji.  reputa,  42,  Bcec.  hh-t  3am;.  pacT., 
CCCP. 

Istomina,  Mrs.  L.  P.  —  HcTOMima  JI.  II.,  XapBKOB,  YrniBepciiTeT,  Ka$.  bhtomoji.,  CCCP. 
Iuga-Raica,  Dr.  Y.  G.,  Str.  Stirbei  Voda,  20,  Bucureçti  45,  România. 

Ivanistcliuk,  Mr.  P.  P.  —  ÜBamimyK  II.  II.,  CCCP.  (Associate). 

Ivanov,  Mr.  A.  M.  —  IlßaHOB  A.  M.,  MocKBa,  HncTLie  npy^ti,  12a,  Toc.  komhtot  3a- 
roTOBOK  CCCP,  CCCP. 

Ivanov,  Dr.  D.  I.  —  HsaHOB  A«  H.,  Omck,  np.  Mnpa,  7,  IIh-t  npnpoAHOonaroBBix  HH$eK- 
n,im,  CCCP. 

Ivanov,  Dr.  I.  G.  —  Hbohob  H.  T.,  Byprac,  yji.  CTpyMa,  35,  Eoarapnn. 

Ivanov,  Dr.  V.  P.  —  IIsaHOB  B.  II.,  JleHHHrpaA,  np.  Mopnca  Tope3a,  52,  Hh-t  3Boa. 
(|)H3HOJI.  H  ÔHOXHMHH,  CCCP. 

Ivanova,  Mrs.  L.  B.  —  ÜBaHOBa  JI.  B.,  Bojirapnn.  (Associate) . 

Ivanov,  Mr.  V.  I.  —  üsaHOB  B.  H.,  BrnreCcK  15,  CMOJieHCKoe  mocee,  22,  06a.  3aouH. 
cpeßH.  nmoaa,  CCCP. 

Ivanova,  Mrs.  E.  V.  —  ÜBaHOBa  E.  B.,  JleHHHrpaA,  CCCP. 

Ivanova,  Dr.  L.  V.  —  ÜBaHOBa  JI.  B.,  Mocima,  ya.  M.  nnporoBCKan,  20,  CCCP. 
Ivanova,  Dr.  R.  V.  —  IlnaHOßa  P.  B.;  HßaHOBO,  BoropoACKoe,  C.-x.  ohbith.  ct.,  CCCP. 
Ivanova,  Dr.  V.  N.  —  ÜBaHOBa  B.  H.,  Co$hh,  Kocthhöpoa,  n/a  38,  Hh-t  3amHTBi  pacTe- 
hhh,  Bojirapna. 

Ivanova,  Zh.  M.  —  ÜBaHOBa  HC.  M.,  AjiMa-ATa  65,  AKaAeMropoAOK,  Hh-t  300a. 
AH  KasCCP,  CCCP. 

Ivanovic,  Dr.  J.,  Inst,  for  Biol.  Res.,  Partizanski  Put,  3,  Beograd,  Yugoslavia. 
Ivanovskaja,  Dr.  O.  I.  —  ÜBaHOBCKaa  O.  H.,  HoBOcnOnpcK,  ya.  ®pyH3e,  236,  Bnoa.  hh-t 
CO  AH  CCCP,  CCCP. 

Ivantschenko,  Mr.  A.  V.  —  ÜBaHueHKO  A.  B.,  roani^mo,  Mock.  06a.,  Hh-t  $HTOnaToa., 

CCCP. 

Ivantschik,  Mrs.  E.  P.  —  ÜBammK  E.  Ü.,  MynaaeBO,  CTaipiOHap  HH-Ta  3BoaK)ij.  Mop<|)oa. 
II  3KOJI.  JKHBOTHBIX  AH  CCCP,  CCCP. 

Ivasclikin,  Dr.  V.  M.  —  ÜBammiH  B.  M.,  MocKBa,  JIohhhckhh  np.,  33,  TenBMHHToa.  aa6. 
AH  CCCP,  CCCP. 

Ivastschenko,  Dr.  L.  A.  —  ÜBamenKo  JI.  A.,  HßaHOBO,  ya.  3HreaBca,  8,  Me^.  hh-t,  Ka$. 

300a.,  CCCP. 

Ivliev,  Dr.  L.  A.  —  ÜBaueB  JI.  A.,  Baa^HBOCTOK  22,  np.  100-aeTna  Baa^HBOCTOKa,  159, 
Biioa.-noaB.  hh-t  ABA  AH  CCCP,  CCCP. 

Iyatomi,  Prof.  K.,  Fac.  of  Agrie.,  Nagoya  Univ.,  Chikusa,  Nagoya,  Japan, 
lyatomi,  Mrs.  K.,  Japan.  (Associate). 

Izenbek,  Mr.  B.  A.  —  Ü3eH6eK  B.  A.,  AmvieHe,  JIhtCCP,  ya.  C.  AaYKaHTa,  7,  paHOHHan 
6oaBHim;a,  CCCP. 

Izhevsky,  Dr.  S.  S.  —  ÜJKeBCKiin  C.  C.,  MocKBa,  TaaBH.  6oTaH.  caA  AH  CCCP,  CCCP. 
Izotova,  Dr.  T.  E.  —  Ü30T0Ba  T.  E.,  Ka3aHB,  ya.  JleHHHa,  18,  ymmepcnTeT,  CCCP. 
Izvekova,  Dr.  E.  I.  —  Ü3BeK0Ba  3.  H.,  MocKBa  B-234,  yHHBepcnTeT,  ÖHoa.-noaB.  $aK., 
Ka$.  300H.  6eCH03B0H0UHBIX,  CCCP. 

Izvekova,  Dr.  L.  M.  —  03BeKOBa  JI.  M.,  Mocima  HÎ-68,  CCCP. 

Jacobson,  Dr.  M.,  Dept,  of  Agrie.,  Entomol.  Res.  Div.,  Beltsville,  Maryland,  U.  S.  A. 
Jaczewski,  Prof.  T.,  Zool.  Inst.,  Warsz.  Univ.,  Krak.  Przedmiescie,  26/28,  Warszawa  64, 
Poland. 

Jaczewska,  Mrs.  H.,  Poland.  (Associate). 
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Jäger,  Dr.  A.,  1  Berlin  28,  Zeltinderstr.  69,  West  Berlin. 

Jakajtis,  Dr.  B.  J.  —  HiîaÜTiic  B.  10.,  Kaynac,  rnpiionnc,  JIiitobckhh  hh-t  Jiecii.  xo3-ßa, 
CCCP.* 

Jakimavicius,  Mr.  A.  B.  —  HmiMaBinnoc  A.  B.,  Bhjibhioc,  Hh-t  300ji.  h  napa3nT0Ji. 
AH  JIhtCCP,  CCCP. 

Jakimenko,  Dr.  N.  A.  —  Hkhmchko  H.  A.,  OpyH3e  15,  Hh-t  óhoji.  AH  KnprCGP,  CCCP. 
Jakimova,  Dr.  N.  L.  —  HwiMOBa  H.  JI.,  JleHiiHrpag,  yji.  repijena,  42,  Bcec.  hh-t  3am;. 
pacT.,  CCCP. 

Jakhimovich,  Dr.  L.  A.  —  Hxiimobiih  JI.  A.,  JleHHHrpag,  yji.  repn;eHa,  42,  Bcec.  hh-t 
3am,.  pacT.,  CCCP. 

Jakovlev,  Dr.  B.  V.  —  Bkobjicb  B.  B.,  MocKBa  H-138,  OpjinKOB  nep.,  2/11,  I^eHTp.  Jia6op. 

no  KapaHTimy  pacTemiH  MmmcTepcTßa  cejiLCK.  X03.  CCCP,  CCCP. 

Jakovleva,  Mrs.  V.  B.  —  HKOBJieBa  B.  B.,  MocKBa,  TomiapHaH  na6.,  3,  Mock.  o6ji.  Kapam- 
THHIIâH  Jia6.,  CCCP. 

Janetscliek,  Prof.  H.,  Inst.  f.  Zool.  d.  Univ.,  6020  Innsbruck,  Universitätstr.  4,  Austria. 
Janin,  Mr.  V.  V.  —  Hhhh  B.  B.,  Mlithh];h,  Mock.  o6ji.,  Mock.  jiecoTexu.  hh-t, 
CCCP. 

Janiszewka,  Dr.  I.  S.,  Warszawa,  ul.  Warecka,  lia,  Poland. 

Jankovic,  Dr.  L.,  Inst,  for  Biol.  Res.,  29  Novembra,  142,  Beograd,  Yugoslavia. 

Jankovié,  Dr.  M.  M.  Inst,  for  Biol.  Res.,  29  Novembra  142,  Beograd,  Yugoslavia. 
Jankovic-Hladni,  Miss  M.,  Inst,  for  Biol.  Res.,  Partizanski  Put.  3,  Beograd,  Yugoslavia. 
Janovsky,  Dr.  Y.  M.  —  Bhobckhh  B.  M.,  KpacHonpcK,  np.  Mnpa,  53,  Hh-t  Jieca  h  gpeße- 
CHHLi  CO  AH  CCCP,  CCCP. 

Jaroschenko,  Mr.  J.  A.  —  HpomeHKo  H).  A.,  MocKBa  E-14,  yji.  2-h  CoKOJiBHHuecKaH,  24, 
CCCP. 

Jarovenko,  Mrs.  A.  I.  —  HpoBeHKo  A.  H.,  KneB  41,  TojioceeBO,  YKp.  c.-x.  aKag.,  CCCP. 
Jarovoi,  Dr.  V.  M.  —  HpoBofl  B.  M.,  TnpacnojiB,  np.  Mnpa,  50,  MojiAaBCKHH  hh-t  opo- 
maeMoro  3eMJieflejiiiH  h  OBonjeBOgCTBa,  CCCP. 

Jasic,  Dr.  J.,  Inst,  für  experim.  Phytopatol.  und  Entomol.,  Ivanka  pri  Dunaji,  CSSR. 
Jasnopolskaja,  Mrs.  L.  B.  —  HcmmojibCKaa  JI.  B.,  (ppyH3e,  yji.  iim.  22-ro  napTc^esga  268, 
MuHiicTepcTBO  cejitcK.  X03.  KuprCCP,  CCCP. 

Jasnosch,  Dr.  V.  A.  —  Hchoui  B.  A.,  Tôhjihch,  np.  HaBuaBag3e,  17,  Tpy3.  hh-t  3am;. 
pacT.,  CCCP. 

Jatzina,  Dr.  L.  T.  —  Hn,bma  JI.  T.,  MocKBa,  YHHBepCHTeT  /jpyîKÔBi  HapoßOß  hm.  naTpnca 
JlyMyMÖti,  CCCP. 

Jatzkaja,  Dr.  G.  A.  —  Hu,Kan  T.  A.,  KypraH,  C.-x.  iih-t,  CCCP. 

Javahery,  Dr.  M.,  Ministry  of  Agrie.,  Plant  Pest  Res.  Inst.,  P.  0.  Box  3178,  Tehran,  Iran. 
Jedlicka,  Dr.  L.,  Katedra  syst.  a  ekol.  ZooL,  Univ.  Komenského,  Moskovska,  2,  Bra¬ 
tislava,  CSSR. 

Jegina,  Dr.  K.  J.  —  Ermia  K.  H.,  Pura,  yji.  MeiicTapy,  10,  Hii-t  6hoji.  AH  JlaTßCCP, 
CCCP. 

Jepson,  Dr.  W.  F.,  Cyanamid  Intern.  Corp.,  c/o  Bush  House,  Aldwych,  London  W.  C.  2,  U.  K 
Jeremic,  Dr.  M.,  Republicki  Secretariat  za  Poljoprivredu,  Sumarstvo  i  Vodoprivredu, 
Beograd,  Nemanjina  26,  Yugoslavia. 

Jermolenko,  Dr.  V.  M.  —  EpMOJieHKo  B.  M.,  Kneß,  yji.  BjiagnMHpcKan,  55,  Hh-t  300ji. 

ah  yeep,  CCCP. 

Jermy,  Dr.  T.,  Hungarian  Res.  Inst,  for  Plant  Protect.,  Budapest  11,  Herman  Otto 
ut.  15,  Hungary. 

Jetminaviciute,  Dr.  J.  S.  —  EÜTMimaBHuyTe  H.  C.,  Bhjibhioc  27,  yji.  H.  Bepmo,  27,  Hh-t 
300JI.  h  napa3HTOJi.  AH  JIhtCCP,  CCCP. 

Jirkovsky,  Mr.  G.  G.  —  Hhpkobckhh  T.  T.,  MocKBa,  yji.  BaßHJioßa,  26,  Hh-t  3bojhoh;. 

MOp(|)OJI.  H  3K0JI.  ÎKHBOTHBIX  AH  CCCP,  CCCP. 

Johnes,  Mr.  F.  T.,  Route  2,  Box  176,  Cameron,  Texas  7620,  U.  S.  A. 

Johnson,  Prof.  W.  T.,  215  Texas  Lane,  Ithaca,  New  York  14850,  U.  S.  A. 

Johnson,  Mrs.  W.  T.,  U.  S.A.  (Associate). 

Jojic,  Dr.  D.,  Kemiski  Kombinat  «Chromas,  Katian,  Kutrilin»,  Tvornica  sredstava  za 
zastitu  bilja,  Zagreb,  Yugoslavia. 

Jolivet,  Prof.  P.,  67  Bd.  Soult,  Paris  XII,  France. 

Jones,  Prof.  J.  C.,  Dept,  of  Entom.,  Univ.  of  Maryland,  College  Park,  Maryland  20742, 

U.  S.  A. 

Jones,  Mrs.  M.  G.,  Entomol.  Dept.,  Rothamsted  Exper.  Stai,  Harpenden,  Herts.,  U.  K. 
Johnsson,  Dr.  S.,  Aspvägen  10,  Storvreta,  Sweden. 

Johnsson,  Mrs.  G.  K.,  Sweden.  (Associate). 

Johnsson,  Miss  B.,  Sweden.  (Associate). 

Jony,  Mrs.,  France.  (Associate). 

Jorgensen,  Prof.  J.,  Kgl.  Veterinaer-  og  Landbohojskole,  Bülowsvej  13,  Copenhagen, 
Denmark. 

Josifov,  Dr.  M.,  Zool.  Inst,  and  Museum,  Sofia,  boul.  Ruski  1,  Bulgaria. 

Jourdheuil,  Dr.  P.,  Stat.  de  Rech,  de  Lutte  Biolog.  et  de  Zoologie,  B.  P.  78,  06  Antibes, 
France. 
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Jovanov,  Dr.  S.,  Poljoprivredna  stanica,  Vrsac,  Yugoslavia. 

Juganova,  Dr.  O.  N.  —  lOraHoaa  O.  H.,  XepcoH  6,  G.-x.  hii-t,  Ka$.  3am¡.  pad.,  CCCP. 

Juillet,  Dr.  J.  A.,  Dept.  de  Biol.,  Univ.  de  Sherbrook,  Sherbrook,  Que.,  Canada. 

Jumar,  Dr.  A.,  3013  Magdeburg  SO,  Alt  Salbke  60/63,  WTZ  Pflanzenschutzmittel, 
D.  D.  R. 

Jurevitsch,  Dr.  I.  A.  —  lOpesiiu  H.  A.,  JleHmirpag,  yji.  Tepgena,  42,  Bcec.  hii-t  3anj. 
pacT.,  CCCP. 

Jurgenson,  Dr.  I.  A.  —  lOpreHCOH  H.  A.,  MocKBa  B-236,  ymmepcnTeT,  Eiioji.-hohb.  <$aK., 
CCCP. 

Jurkina,  Dr.  Y.  L— lOpuima  B.  H.,  KneB,  yji.  BjiagnMupcKaH,  55,  I1h-t  300ji.  AH  YCCPr 

CCCP. 

Just,  Dr.  W.  H.,  Hygiene  Inst.,  Oderberger  Str.,  8,  13  Eberswalde,  D.  D.  R. 

Kabanov,  Mr.  V.  A.  —  KaöaHOB  B.  A.,  Eejiropog,  yji.  TKgaHOBa,  2,  neg.  hh-t,  Ka$.  300ji.t 
CCCP. 

Kabanova,  Mrs.  S.  A.  —  KaöaHOsa  C.  A.,  CCCP.  (Associate). 

Kabasinskajté,  Miss  M.-K.  A.  —  KaßamiracKanTe  M.-K.  A.,  Bhjilhioc,  yji.  H.  Bepuio,  27, 
Hh-t  300JI.  n  napa3HTOJi.  AH  JIhtCCP,  CCCP. 

Kaczmarek,  Mrs.  M.,  PL  Konstytucji,  5,  m.  6,  Warszawa,  Poland. 

Kaczmarek,  Dr.  W.,  Inst.  Ekol.  Polskiej  Akad.  Nauk,  Nowy  Swiat,  72,  WarszawTa, 
Poland. 

Kadyrova,  Dr.  M.  K.  —  Kagbipona  M.  K.,  TanmeHT,  yji.  CoBeTCKan,  34,  Hh-t  300ji.  n 
napa3HTOJi.  AH  YsôCCP,  CCCP. 

Kadyte,  Dr.  B.  A.  —  Kagnïe  B.  A.,  Bhjilhioc,  yji.  H.  Bepnio,  31,  Hh-t  300JI.  h  napa3HTOJi. 
AH  JIhtCCP,  CCCP. 

Kadzhaja,  Dr.  G.  Sh.  —  KagJKaa  T.  HL,  Tôhjihch,  np.  HaBuaBag3e,  31,  Hii-t  300ji_ 
AH  TpyaCCP,  CCCP. 

Kaidanov,  Dr.  L.  Z.  —  KangaHOB  JI.  3.,  Jlemrarpag  B-164,  YHEBepcnTeT,  Ka$.  reHeniKH, 
CCCP. 

Kajumov,  Mr.  Sh.  G.  —  KaioMos  HI.  T.,  TamneHT  60,  yji.  KyäÖLimeBa,  22,  OTg. 
npo^HJiaKT.  ge3HH(J)eKii¡HH,  CCCP. 

Kakaliev,  Dr.  K.  —  Kanaanes  K.,  Amxaôag,  yji.  OHrejiLca,  6,  Hh-t  300Ji.  AH  TypKMCCP, 
CCCP. 

Kakhidze,  Mrs.  T.  I.  —  Kaxng3e  T.  H.,  CCCP.  (Associate) . 

Kaktynja,  Dr.  D.  K.  —  KaKTWHH  3.  K.,  Pnra,  CKpnBepa  1,  Hh-t  3eMJiegeJinH,  OTg.  3am;.. 
pacT.,  CCCP. 

Kakulia,  Dr.  G.  A.  —  Kanyana  T.  A.,  Tôhjihch,  np.  HaBuaBag3e,  31,  3ooji.  hh-t 
AH  TpysCCP,  CCCP. 

Kalandra,  Dr.  A.,  Forestry  and  Game  Manegement  Res.  Inst.  Prague-Zbraslav,  Strnady, 
167,  CSSR. 

Kaljuzhny,  Mr.  V.  G.  —  Kaaioambin  B.  I\,  PocTOB-Ha-^OHy,  YHHBepcHTeT,  CCCP. 

Kalmykov,  Dr.  E.  S.  —  KajiMbiKOB  E.  C.,  ßymaHÖe,  yji.  IïïeBueHKo,  16,  Hh-t  anngeMHOJi. 
h  rnrneHLi,  CCCP. 

Kalmykov,  Dr.  P.  G.  —  KajiMbiKOB  n.  I\,  JleHHHrpag  K-9,  yji.  Jleöegeßa,  6,  BoeHHO-Me- 
gHgHHCKan  aKageMHH,  CCCP. 

Kalugina,  Dr.  N.  S.  —  Kajiyiuma  H.  C.,  Mocima,  yji.  npHHniHHHKOBa,  2a,  Pliôoboaho- 
MeJIHOpaTHBH.  OHLITH.  CT.  MHHHCTepCTBa  CeJILCK.  X03.  PCOCP,  CCCP. 

Kalvisch,  Dr.  T.  K.  —  Kajibsnin  T.  K.,  Hobochôhpck  5,  yji.  MmiypHHa,  23,  Bhoji.  hh-t 
CO  AH  CCCP,  CCCP. 

Kamenkova,  Dr.  K.  Y.  —  KaMeHKOBa  K.  B.,  Jlenmarpag,  yji.  Tepgena,  42,  Bcec.  hh-t  3am,. 
pacT.,  CCCP. 

Kan,  Dr.  A.  A.  —  KaH  A.  A.,  AHgHHîaH,  y3ÖCCP,  KynraH-np,  Hh-t  xjionKOBOgcTBa, 
CCCP. 

Kandibin,  Mr.  N.  V.  —  KaHgbidiiH  H.  B.,  JleHHHrpag,  yji.  TepgeHa,  42,  Hh-t  c.-x. 
MHKpOÔHOJI.,  CCCP. 

Kanervo,  Prof.  T.  V.,  Agr.  Res.  Centre,  Tikkurila,  Finland. 

Kangas,  Prof.  E.,  Piblajatie  49,  B  17,  Helsinki  27,  Finland. 

Kangas,  Mr.  J.  K.,  Finland.  (Associate). 

Kania,  Dr.  C.,  Katedra  Entomol.  WSR,  ul.  Cybulskiego,  32,  Wroclaw  2,  Poland. 

Kannowski,  Dr.  P.  B.,  Dept,  of  Biol.,  Univ.  of  North  Dacota,  Grand  Forks,  North  Da¬ 
cota  58201,  U.  S.  A. 

Kansu,  Prof.  A.,  A.  U.  Ziraat  Fakultezi,  Ankara,  Turkey. 

Kantschaveli,  Dr.  G.  I.  —  KaHuanejiH  T.  H.,  Töhjihch,  ¿Jhtomh,  Tpy3.  c.-x.  hh-t,  CCCP. 

Kanyukova,  Miss.  E.  V.  —  KamoKosa  E.  B.,  CCCP.  (Associate). 

Kaplanis,  Dr.  J.  N.,  Dept,  of  Agrie.,  Agrie.  Res.  Service,  Entomol.  Res.  Div.,  Beltsville, 
Maryland  20705,  U.  S.  A. 
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Kapralova,  Mrs.  O.  V.  —  Kanpaaosa  O.  B.,  TopbKHH,  Ap3aMaccKoe  mocee,  17,  yHHBepcn- 
TeT,  Ka<J).  reHeTHKH,  CCCP. 

Kapur,  Dr.  A.  P.,  Zool.  Survey  of  India,  34,  Chittarajan  Ave.,  Calcutta,  12,  India. 

Kapustina,  Dr.  R.  I.  —  KanycTHHa  P.  H.,  TamneiiT  4,  Hh-t  3aig.  pacT.,  CCCP. 
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Karapetian,  Dr.  A.  B.  —  KapancTtan  A.  B.,  Araxaöaji;  12,  yji.  nepBOMaiicKan,  53,  Hh-t 
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CCCP. 

Karasev,  Mr.  V.  S.  —  Rapaces  B.  C.,  Kneß  22,  yji.  BaciuibKOBCKan,  51,  Ynp.  hh-t  3am;. 
pacT.,  CCCP. 

Karavaeva,  Dr.  R.  P.  —  KapasaeBa  P.  II.,  Opyn3e  24,  yji.  ®pyH3eHCKan,  547,  yHHBepcn- 
TeT,  CCCP. 

Karbaskova,  Mrs.  V.  B.  —  RapSacKOBa  B.  B.,  MocKBa  7K-379,  Ry3bMHHKH,  Bcec.  hh-t 
3Kcnep.  BeTep.,  CCCP. 

Karelina,  Dr.  R.  I.  —  Kapeaima  P.  H.,  (PeoftociiH  8,  KptiM,  HoBO-KapaHTHHHan,  40, 
CCCP. 

Karimov,  Mr.  N.  —  KapiiMOB  H.  H.,  TanmeiiT,  yji.  CoBeTCKan,  34,  Hh-t  300ji.  h  napa3HTOJi. 
AH  y36CCP,  CCCP. 

Karlinsky,  Mrs.  A.  L.  L.,  Lab.  de  Physiol,  des  Insectes,  7  Quai  St.  Bernard,  Paris  5, 
France. 

Karpov,  Dr.  A.  E.  —  KapnoB  A.  E.,  KneB  127,  yji.  3a6ojiOTHoro,  59,  Hh-t  mhkpoôhoji.  h 
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Karpova,  Mrs.  E.  F.  —  Kapnosa  E.  O.,  CCCP.  (Associate). 

Karpova,  Dr.  A.  I.  —  Kapnosa  A.  H.,  JleHimrpaji;,  yji.  TepujeHa,  42,  Bcec.  hh-t  3am;. 
pacT.,  CCCP. 

Kartasheva,  Dr.  T.  T.  —  KapTameBa  T.  T.,  OpyH3e,  Hh-t  3eMJie,n¡ejiHH,  CCCP. 

Karumidze,  Prof.  S.  A.  —  KapyMH,n,3e  C.  A.,  Tôhjihch,  /Jhtomh,  Tpy3.  c.-x.  hh-t,  CCCP. 

Karumidze,  Prof.  T.  S.  —  KapyMH^e  T.  C.,  Tôhjihch  15,  yji.  Bamjia^nîBapa,  12,  Hh-t 
ca^OBo^CTBa,  BiraorpagapcTBa  h  BHHO^eJiim,  CCCP. 

Kashkamidze,  Mr.  L.  N.  —  RaniKaMH,n,3e  JI.  H.,  CCCP.  (Associate). 

Kasiev,  Dr.  S.  K.  —  Racnes  C.  K.,  ÔpyH3e,  yji.  hm.  22-ro  napTCT^Aa,  265,  Hh-t  6hoji. 
AH  KnprCCP,  CCCP. 

Kasparjan,  Mr.  D.  R.  —  KacnapHH  ¿J.  P.,  JleHHHrpag  B-164,  3ooji.  hh-t  AH  CCCP,  CCCP. 

Kastepôld,  Mr.  T.  A.  —  KacTenbuibjj  T.  A.,  TapTy,  yji.  IOjihkoojih,  18,  yHHBepcHTeT, 
CCCP. 

Kaszab,  Dr.  Z.,  Zool.  Mus.,  Baross-u.  13,  Budapest  VIII,  Hungary. 

Kataev,  Dr.  O.  A.  —  KaTaeB  O.  A.,  JleHHHrpag  K-18,  HHCTHTyTCKHH  nep.,  5,  JlecoTexH. 
a  naß.  CCCP. 

Katin,  Dr.  A.  A.  —  KaTHH  A.  A.,  TioMeHb,  yji.  PecnyôJiHKH,  147,  Hh-t  KpaeBOH  ira^eim;. 
naTOJi.,  CCCP. 

Katschakhidze,  Mrs.  K.  O.  —  KanaxH^e  K.  O.,  Tôiijihch,  MHHiicTepcTBO  ceancK.  X03. 
rpy3CCP,  ynpaBJi.  3arg.  pacT.,  CCCP. 

Katschalova,  Dr.  O.  L.  —  Kauajiosa  O.  JI.,  Pura  47,  yji.  MeicTapy,  10,  Hh-t  6hoji. 
AH  JlaTBCCP,  CCCP. 

Katschibaja,  Mr.  N.  A.  —  Raunôaa  H.  A.,  CyxyMH  19,  CyxyMCKan  ohbith.  ct.  ho  Kyjib- 
Type  niejuiana,  CCCP. 

Katschlishvili,  Mrs.  R.  I.  —  RanjiHiHBHjiH  P.  H.,  ryp,n;?KaaHH,  Tpy3CCP,  CejibCK0X03. 
ynpaBJi.,  CCCP. 

Kaufmann,  Dr.  M.,  25  rue  de  la  Faisanderie,  Paris  16,  France. 

Kauzis,  Mr.  A.  R.  —  Rayn;iic  A.  P.,  Pnra,  yji.  CMHJimy,  1,  MnHHCTepcTBO  ceJibCK.  X03.  h 
jiecHoii  npoMbimji.  JlaTBCCP,  CCCP. 

Kazadaev,  Mr.  A.  A.  —  Rasades  A.  A.,  PocTOB-Ha-^OHy,  yn.  3HreJibca,  105,  yHHBepcn- 
TeT,  Ka$.  300JI.,  CCCP. 

Kazazyan,  Mrs.  S.  A.  —  Ra3a3HH  C.  A.,  EpeBaH  9,  yji.  MocKOBcnan,  35,  Ct.  3am¡.  pacT., 
CCCP. 

Kazimirsky,  Dr.  N.  K.  —  Ra3HMHpcKHÜ  H.  R.,  CaMapKaHß,  yji.  KapJia  Mapnca,  77,  C.-x. 
hh-t,  CCCP. 

Kazlauskas,  Dr.  R.  S.  —  Ra3jiaycKac  P.  C.,  Bhjilhioc,  yji.  HropjmoHiica,  21/27,  yHHBep- 
CHTeT,  CCCP. 

Kazmina,  Dr.  N.  N.  —  Ka3bMiiHa  H.  H.,  BopOHeni,  yji.  CTy^eHnecKan,  10,  Me/*.  hh-t„ 
CCCP. 

Keiding,  Mr.  J.,  Statens  Skadedyrlab.,  Skovbrynet  14,  2800  Lyngby,  Denmark. 

Keiding,  Mrs.  K.,  Denmark.  (Associate). 

Keilbach,  Mr.  R.,  D.  D.  R. 

Kelejnikova,  Dr.  S.  I.  —  RejieuHHKOBa  C.  H.,  MocKBa  K-9,  yji.  Tepr^eHa,  6,  3ooji.  My3eiê 
yHHBepciiTeTa,  CCCP. 

Kelendzheridze,  Dr.  V.  M.  —  RejieH,gHîepii(g3e  B.  M.,  Tôhjihch,  np.  HaBuaBa,n;3e,  17,  Tpy3. 
hh-t  3am;.  pacT.,  CCCP. 

Kelner-Pillault,  Dr.  S.,  Mus.  Nation.  d’Hist.  Natur.,  45  bis,  rue  de  Buffon,  Paris  5, 
France. 

Kerbabaev,  Dr.  E.  B.  —  RepôaôaeB  3.  B.,  MocKBa,  Mnyccnan  hji.,  3/8,  I(eHTp.  h.-h.  hh-t- 
ji;e3HH$eKn;HH,  CCCP. 

Keremidchiev,  Mr.  M.  T.  —  RepeMHjpmeB  M.  T.,  Collin,  rame  15,  HHCTHTyT  Jieca,  Bojt- 
rapun. 
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Kerrich,  Dr.  G.  J.,  Commonwealth  Inst,  of  Entomol.,  c/o  British  Museum  (N.  IL),  Lon¬ 
don  S.  W.  7,  U.  K. 

Kerrich,  Mrs.  M.,  U.  K.  (Associate). 

Kershaw,  Dr.  W.  J.  S.,  Dept,  of  Agrie.  ZooL,  School  of  Agrie.,  Univ.  of  Newcastle  upon 
Tyne,  Newcastle  upon  Tyne  1,  U.  K. 

Kerzhner,  Dr.  I.  M.  —  Kepîimep  II.  M.,  Jlemiurpap;  B-164,  3ooji.  iih-t  AH  CCCP, 
CCCP. 

Ketschakmadze,  Mrs.  L.  A.  —  KenaKMaA3e  JI.  A.,  Maxapa^3e,  TpyaCCP,  Anaceyjin,  Bcec. 
iih-t  nan  n  cyÔTponmi.  KyjiBTyp,  CCCP. 

Khadzhimuradova,  Mrs.  S.  A.  —  XaftamiviypaAOBa  C.  A.,  TamKeHT,  yji.  CoBeTCKan,  34, 
IIh-t  300 Ji.  n  napa3HT0Ji.  AH  Y36CCP,  CCCP. 

Khaidarova,  Dr.  Z.  M. — Xafi^apOBa  3.  M.,  CaMapnaH^,  yji.  M.  Toptnoro,  3,  yinroepcn- 
TeT,  CCCP. 

Khakimova,  Dr.  R.  Kh.  —  XaniiMosa  P.  X.,  TamKeHT,  Hh-t  300ji.  ii  napa3irroji. 
AH  Y36CCP,  CCCP. 

Khalanskaja,  Mrs.  L.  P.  —  XajiaHCKaa  JI.  II.,  HaBon  2,  Y36CCP,  EyxapcKan  o6ji., 
KoJitpeBan  yji.,  15,  Ct.  3am;.  ropoACKHX  3eJieHtix  Hacamn;.,  CCCP. 

Khalidov,  Dr.  A.  B.  —  XajmßOB  A.  E.,  Ka3aHB,  yji.  JIoöaueBCKoro,  2/31,  Biioji.  hh-t  Yhh- 
BepciiTeTa,  CCCP. 

Klialifman,  Dr.  I.  A.  —  XajimjmaH  H.  A.,  MocKBa,  yji.  BaBiuioBa,  26,  Mockobck.  OTjjeJi. 
Bcec.  3HT0M0JI.  06m;.,  CCCP. 

Khalilov,  Dr.  B.  B.  —  XajinjiOB  E.  E.,  KnpoBaöaji;,  yji.  A3H30eK0Ba,  222,  A3ep6.  c.-x. 
hh-t,  CCCP. 

Khalilova,  Dr.  S.  G.  —  XajimioBa  C.  T.,  Eany,  yji.  naTpuca  JlyMyMÔti,  23,  YmiBepcnTeT, 
CCCP. 

Khamdam-Zade,  Mr.  T.  K.  —  XaM.a.aM-Sa.ne  T.  K.,  Tamnem,  yji.  HeMmiona,  91,  CCCP. 

Khamraev,  Dr.  A.  —  XaMpaeB  A.,  TamneHT,  C.-x.  hh-t,  CCCP. 

Khanislamov,  Dr.  M.  G.  —  XamicjiaMOB  M.  T.,  Y(|)a  54,  np.  OKTHÖpn,  69,  LIh-t  6hoji. 
Eanmiip.  (£hji.  AH  CCCP,  CCCP. 

Kharabadze,  Dr.  Ts.  G. — Xapaba^e  U¡.  T.,  Töirancn  15,  yji.  Bamjia^JKBapa,  12,  Hii-t 
ca^OBO^CTBa,  BHHorpa^apcTBa  h  BimomeJiHH,  CCCP. 

Kharaidze,  Dr.  Zh.  Sh.  —  Xapan^e  X.  III.,  T6hjihch  15,  yji.  Bamjia^HîBapa,  12,  Hh-t 
caÆOBoacTBa,  BHHorpa^apcTBa  h  Birao^ejiHH,  CCCP. 

Kharambura,  Mrs.  J.  I.  —  Xapaaiöypa  H.  H.,  JIbbob  6,  yji.  TeaTpajiBHan,  18,  Toe. 
npiipo^OBeflH.  My3en  AH  YCCP,  CCCP. 

Kharatischvili,  Mr.  Y.  V.  —  XapaTHiHBnjiH  B.  B.,  CaMropn,  TpysCCP,  rpysnTiipenpoM, 
CCCP. 

Kharauli,  Mrs.  N.  G.  —  Xapayjm  H.  T.,  T6hjihch,  YHHBepcHTeT,  6hoji.  $aK.,  CCCP. 

Kharin,  Prof.  S.  A.  —  XapHH  C.  A.,  AjiMa-Aïa,  np.  A6an,  8,  YHHBepcHTeT,  CCCP. 

Kharitonov,  Prof.  D.  E.  —  XapiiTOHOB  /J.  E.,  nepMB  5,  yji.  TeHHejm,  7,  YmiBepcnTeT, 

CCCP. 

Kharitonova,  Dr.  N.  Z.  —  XapnTOHOBa  H.  3.,  EpHHCK,  yji.  CoBeTCKan,  18,  TexHOJionm. 
hh-t,  CCCP. 

Khartschenko,  Dr.  N.  N. — XapueHKo  H.  H.,  Mhhck,  yji.  CoBeTCKan,  14,  kb.  4,  CCCP. 

Khatin,  Prof.  M.  G.  —  XaTHH  M.  T.,  MocKBa,  CCCP. 

Khavritzina,  Dr.  T.  N.  —  Xaspinjima  T.  H.,  MañKon,  17,  A^BirencKan  o6ji.  c.-x.  ohbith. 
ct.,  CCCP. 

Khavtasi,  D.  D.  —  XasTacii  ft.  ft.,  Tôhjihch,  YHHBepcHTeT,  Ka$.  30oji.  6ecno3B.,  CCCP. 

Khelevin,  Prof.  N.  V.  —  XejieBHH  H.  B.,  MßaHOBO,  yji.  3HreJiBca,  8,  Mefl.  ïïh-t,  CCCP. 

Khelevina,  Dr.  A.  D.  —  XejieBHHa  A.  ft.,  CCCP.  (Associate) . 

Kliidescheli,  Dr.  Zh.  S. — Xn^emejin  5K.  C.,  Töhjihch,  np.  HaBHaBafl3e,  17,  Tpy3.  nn-T 
3am;.  pacT.,  CCCP. 

Khitzova,  Mrs.  L.  N.  —  Xnpoea  JI.  H.,  BoponeîK,  YHHBepcHTeT,  CCCP. 

Khlistovsky,  Mr.  E.  D. — Xjihctobckhh  E.  ft.,  TamKeHT,  hoc.  Op^JKOHiiKii^se,  Cpe^nea3. 
HH-T  (^HTOnaTOJI.,  CCCP. 

Khloptzeva,  Mrs.  R.  I.  —  Xjiomgesa  P.  H.,  rojiim;BiHO,  Mock.  o6ji.,  Hh-t  $HTonaTOJi., 
CCCP. 

Khlopunov,  Mr.  E.  N.  —  XjionyHOB  E.  H.,  Kajiyra,  yji.  KapaK030Ba,  4,  nefl.  iih-t,  CCCP. 

Kholova,  Dr.  H.,  Nezvalova  375,  Zbraslav  11,  CSSR. 

Khomjakova,  Dr.  V.  0.  —  XoMHKOBa  B.  O.,  JleHimrpaji;,  yji.  TepiteHa,  42,  Bcec.  hh-t 
3am;.  pacT.,  CCCP. 

Khoroschiltzev,  Mr.  M.  L.  —  XopoimijibneB  M.  JI.,  MocKBa,  yji.  2-h  CoKOJiBHnuecKaH,  23, 
CCCP. 

Khrameeva,  Miss.  A.  V.  —  XpaMeena  A.  B.,  Pnra,  yji.  MencTapy,  10,  CCCP. 

Khrapov,  Mr.  I.  F.  —  Xpanos  H.  O.,  JlnneijK,  Ct.  3am;.  pacT.,  CCCP. 

Khristenko,  Mr.  J.  F.  —  XpncTeHKo  H.  <D.,  CCCP.  (Associate). 

Khudaverdiev,  Mr.  T.  P.  Xy^aBep^neB  T.  n.,  HaximeBanB,  BeTepnHapHO-onBiTH.  ct., 
CCCP, 

Khuskivadze,  Dr.  L.  J.  XycKiiBa,g3e  JI.  fl.,  Töhjiiich,  np.  HaBuaBa,n;3e,  17,  Tpy3.  hh-t 
3am.  pacT.,  CCCP. 
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Khutschua,  Mrs.  I.  S.  —  Xynya  H.  C.,  T6hjiiicii,  np.  HaBuaBaA3e,  17,  Tpy3.  iih-t  3am. 
pacT.,  CCCP. 

Kiknaclze,  Dr.  I.  I.  —  KiiKHa^e  H.  H.,  HoBOCuönpcK  90,  Hii-t  ahtoji.  ii  reneTHKH 
CO  AH  CCCP  CCCP. 

Kilbes,  Mr.  W.  J.,  Velsicol  Chemical  Corp.,  9  Park  Str.,  Windsor,  Berkshire,  U.  K. 

Kind,  Dr.  T.  V.  —  Kiiha  T.  B.,  JleHHHrpaA,  neTpoABopen;,  Biioji.  hh-t  ynnBepcHTeTa, 
CCCP. 

King,  Dr.  P.  E.,  Zoology  Dep.,  University  College,  Swansea,  U.  K. 

Kinzelbach,  Dr.  R.,  Inst.  f.  Allgem.  Zool.,  Saarstr.,  21,  65  Mainz,  B.  R.  D. 

Kireeva,  Dr.  I.  M.  —  Kupeesa  H.  M.,  KneB  30,  yji.  BjiaAHMiipcKaH  55,  Hh-t  300ji. 
AH  yccp,  CCCP. 

Kiritschenko,  Mrs.  A.  G.  —  KnpnueHKo  A.  T.,  HajiBUHK,  Kaóapg.-BajiK.  ct.  3am¡.  pacT., 
CCCP. 

Kiritschenko,  Mrs.  M.  P.  —  KiipiuieHKO  M.  II.,  Ogecca,  CCCP. 

Kirjakova,  Dr.  A.  N.  —  KupbanoBa  A.  H.,  CapaTOB,  yji.  yHHBepcirreTCKaH,  46,  hh-t 
«Mirapoö»,  CCCP. 

Kirjanova,  Dr.  E.  S.  —  KuptaHOBa  E.  C.,  Jlennurpag  B-164,  3ooji.  hh-t  AH  CCCP,  CCCP. 
Kirov,  Dr.  E.  I.  —  Knpos  E.  H.,  HoBOcnönpcK  90,  Hh-t  xiim.  KimeTHKH  n  ropeHHH 
AH  CCCP,  CCCP. 

Kirpitschnikova,  Mrs.  V.  A.  —  KnpmnmnKOBa  B.  A.,  BjiaAimocTOK  22,  np.  100-JieTHH 
BjiaAiiBocTOKa,  150-6,  Biioji.-hohb.  hh-t  ftB(I>  CO  AH  CCCP,  CCCP. 

Kiselev,  Dr.  F.  M.  —  Kiiceaes  <ï>.  M.,  Ka3ariB,  yji.  JleHima,  18,  yrnmepcirreT,  CCCP. 
Kiskin,  Dr.  P.  Ch.  —  Khckiih  n.  X.,  KnmnHeB,  yji.  Jlennua,  1,  Hh-t  30oji.  AH  MCCP, 
CCCP. 

Kititsyn,  Dr.  E.  N.  —  Kimmim  E.  H.,  KneB,  yji.  BacnjiLKOBCKan,  51,  ynp.  hh-t  3am;. 
pacT.,  CCCP. 

Kitscherov,  Dr.  V.  P.  —  Kiinepos  B.  n.,  BopoHem,  yji.  naTiiimKoro,  30,  Ct.  Bcec.  ira-Ta 
3am-  pacT.,  CCCP. 

Klausnitzer,  Mr.  B.,  8019  Dresden,  Burckhartstr.  1,  D.  D.  R. 

Kleimenova,  Miss  V.  A.  —  KjienMeHOBa  B.  A.,  Omck  8,  C.-x.  iih-t,  Ka(|).  3am-  pacT., 
CCCP. 

Kleiner,  Dr.  E.  M.,  Inst.  f.  Tropische  und  Subtrop.  Forschung  der  Karl-Marx  Univ., 
Stallbaumstr.  11,  7022  Leipzig,  D.  D.  R. 

Kleiner,  Mr.  R.,  Stallbaumstr.  11,  7022  Leipzig,  D.  D.  R. 

Kleinstauber,  Dr.  R.,  Harlaas  Str.  33,  90  Karl-Marx  Stadt,  D.  D.  R. 

Klemm,  Dr.  M.,  Wulffstr.  15,  1  Berlin,  Westberlin. 

Klemm,  Dr.  N.,  Inst.  f.  Angew.  Zool.,  Würzburg,  B.  R.  D. 

Kletchkovsky,  Dr.  E.  R.  —  KaeuKOBCKnn  3.  P.,  BopoHeîK,  yji.  nuTHimKoro,  30,  Ct.  Bcec. 
HH-Ta  3am-  pacT.,  CCCP. 

Klimova,  Mrs.  L.  A.  —  KjniMOBa  JI.  A.,  OpexoBO-3yeBO,  Mock,  oöji.,  yji.  3eJienaH,  19, 
neA.  hh-t,  CCCP. 

Kljutschko,  Dr.  Z.  F.  —  Kjiiouko  3.  O.,  Kneß  17,  yji.  BjiaAiiMiipcKaa,  64,  yriHBepcnTeT, 
CCCP. 

Kloft,  Prof.  W.  J.,  Inst.  f.  Angew.  Zool.  d.  Univ.,  Bonn  53,  An  der  Immenburg,  1,  B.  R.  D. 
Kloft,  Mrs.  E.  S.,  B.  R.  D.  (Associate). 

Klostermeyer,  Dr.  E.  C.,  Irrigated  Agrie.  Res.  and  Extension  Cent.  Prosser,  Washington 
99350,  U.  S.  A. 

Klostermeyer,  Mrs.  E.  C.,  U.  S.  A.  (Associate). 

Kneitz,  Dr.  G.  G.  Ch.,  Inst.  f.  Angew.  Zool.,  Röntgenring  10,  87,  Würzburg,  B.  R.  D. 
Knight,  Dr.  W.  J.,  Entomol.  Dept.  British  Museum  (N.  H.),  Cromwell  Road,  Lon¬ 
don  S.  W.  7,  U.  K. 

Knjasewa,  Dr.  N.  I.  —  Emmena  H.  H.,  JleHHHrpaA,  np.  Mopuca  Tope3a,  52,  IIh-t  obojuoh;. 

(J)II3IIOJI.  Il  ÔHOXHMHH,  CCCP. 

Knudsen,  Mr.  P.,  Norwegian  Forest  Res.  Inst.,  Vollebekk,  Norway. 

Kobakhidze,  Dr.  D.  N.  —  Ko6axiiA3e  ft.  H.,  Töhjihch,  np.  HaBuaBaA3e,  17,  rpy3.  hh-t 
3am-  pacT.,  CCCP. 

Kobakhidze,  Mr.  T.  D.  —  Ko6axiiA3e  T.  ft.,  CCCP.  (Associate). 

Koblova-Mizerova,  Dr.  F.  V.  —  Ko6jiOBa-Mii3epoBa  tt>.  B.,  MocKBa  T-34,  CaBejiteB- 
CKHH  nep.,  5/12,  kb.  25,  CCCP. 

Koellreuter,  Dr.  J.,  Agrochemical  Dept.,  Sandoz  LTD,  4002  Basel,  Switzerland. 

Kok,  Dr.  I.  P.  —  Kok  H.  II.,  KneB  144,  yji.  OKpyjKHan,  59,  Hh-t  MiiKpo6noji.  h  Bnpycoji. 

ah  yccp,  CCCP. 

Kokorin,  Dr.  A.  P.  —  KoKopiiH  A.  n.,  JleHHHrpaA,  nymKim,  yji.  MauKOBCKoro,  4,  Ea3a 
Bcec.  ira-Ta  3am-  pacT.,  CCCP. 

Kokot,  Mrs.  O.  P.  —  Kokot  O.  n.,  ftnenponeTpoBCK,  CCCP. 

Kokotkina,  Mrs.  N.  V.  —  KoKOTKmia  H.  B.,  MmmcTepcTBo  3ApaBOoxpaHemiH  y30CCP, 
CCCP. 

Kolesova,  Dr.  O.  F.  —  KojiecoBa  O.  O.,  HßaHOBO,  yji.  3Hreju>ca,  8,  MeA.  hh-t,  CCCP. 
Kolmakova,  Dr.  V.  D.  —  KojiMaKOBa  B.  ft.,  JleHimrpaA,  yji.  Tepn;eHa,  42,  Bcec.  hh-t  3am- 
pacT.,  CCCP. 
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Kolomijetz,  Dr.  N.  G.  —  KojiOMiien;  H.  I\,  Hoboch6hpck  5,  yji.  ®pyn3e,  236,  Bhoji.  iih-t 

CO  AH  CCCP,  CCCP. 

Kolybin,  Dr.  V.  A.  —  Kojim6hh  B.  A.,  KneB,  yji.  BnaAmvinpcKan,  55,  Hh-t  30o;i. 

AH  yccp,  CCCP. 

Kolytschev,  Dr.  N.  G.  —  KojiwueB  H.  T.,  Paaiom,,  BopOHeîKCK.  o6ji.,  Bcepoc.  hh-t  3anj. 

pacT.,  CCCP. 

Kolytsclieva,  Dr.  R.  V.  —  KojibiueBa  P.  B.,  BopoHem,  yji.  JleHiiHa,  86,  neA.  iih-t,  CCCP. 
Kondakov,  Dr.  J.  P.  —  KoimaKOB  K),  n.,  KpacnoapcK,  np.  Mnpa,  53,  Hh-t  Jieca  ii  Ape- 

Becnnbi  CO  AH  CCCP,  CCCP. 

Kondratieva,  Dr.  V.  K.  —  KoiiApaTbCBa  B.  K.,  MocKBa  H-139,  OpjinKOB  nep.,  1/11,  Mn- 

miCTepcTBO  ceJibCK.  xo3.  CCCP,  CCCP. 

Koneva,  Dr.  I.  V.  —  KoHeBa  H.  B.,  MpKyTCK,  yji.  KneBCKan,  1,  Hh-t  reorpa$im 

CO  AH  CCCP,  CCCP. 

Konikov,  Dr.  A.  S.  —  Kohiikob  A.  C.,  KpacHOHpCK,  np.  Mnpa,  53,  Hh-t  Jieca  h  ApeBe- 

CHHbi  CO  AH  CCCP,  CCCP. 

Kononova,  Dr.  N.  E.  —  KoHonoBa  H.  3.,  KiieB,  yji.  BaciiJibKOBCKaH,  51,  YKp.  iih-t  3am. 

pacT.,  CCCP. 

Konowalowa,  Dr.  Z.  A.  —  KoHOBaaoBa  3.  A.,  BjiaAimocTOK,  np.  100-jieTim  BjiaAHBOCTOKa, 
159,  Biioji.-hohb.  iih-t  ABO  CO  AH  CCCP,  CCCP. 

Konstantinov,  Dr.  A.  S.  —  KoHCTaHTimoB  A.  C.,  CapaTOB,  YHHBepcnTeT,  Ka<$.  3Qoji., 

CCCP. 

Konstantinov,  Mr.  O.  K.  —  KoHCTaHTimoB  O.  K.,  CCCP.  (Associate). 

Konstantinova,  Mrs.  G.  M.  —  KoHCTaHTimoBa  T.  M.,  MocKBa  H-139,  OpjinKOB  nep.,  1/11, 
JIa6.  no  KapaiiTimy  pacTemin  MimiiCTepcTBa  cejitCK.  xo3.  CCCP,  CCCP. 

Kontar,  Y.  A.  —  KoHTapb  B.  A.,  MocKBa,  CCCP. 

Kontev,  Mr.  Kh.  A.  —  Kohtcb  X.  A.,  Dobrudja  Agrie.  Res.  Inst.,  Gen.  Toshevo, 
Bulgaria. 

Konurbaev,  Dr.  E.  O.  —  KonypôaeB  3.  O.,  Om,  Kiipr.  CCP,  yji.  CßepAJiOBa,  304,  ne  A-  iih-t, 

CCCP. 

Kopaneva,  Dr.  L.  M.  —  KonaHesa  JI.  M.,  JleiiHHrpaA,  yji.  TepAeHa,  42,  Bcec.  hh-t  3am¡. 

_  pacT.,  CCCP. 

Kopvillem,  Dr.  H.  H.  —  KonmijuieM  X.  X.,  TapTy,  yji.  BaHeMyirae,  21,  Hh-t  300JI.  h 
6oTan.  AH  9CCP,  CCCP. 

Korduba,  Dr.  P.  T.  —  KopAyôa  n.  T.,  JIbbob  10,  XaptKOBCKan  yji.,  24/2,  JlecorexH.  hii-t, 
CCCP. 

Korduba,  Mrs.  I.  L.  —  KopAÿ6a  H.  JI.,  CCCP.  (Associate) . 

Kornienko,  Dr.  V.  V.  —  KopmieHKo  B.  B.,  CaaiapKaHA,  yji.  Kapjia  Mapnca,  47,  Hh-t  Ka- 

paKyjieBOACTBa,  CCCP. 

Korol,  Dr.  I.  T.  —  Kopojib  H.  T.,  Miihck,  BejiopyccK.  hh-t  njiOAOOBomeBOACTBa,  CCCP. 
Korolevskaja,  Dr.  L.  L.  —  KopoaeBCKaa  JI.  JI.,  ,D,ymaH6e,  70,  Hh-t  300ji.  h  napa3HTOJi. 
AH  TaAffiCCP,  CCCP. 

Korovkina,  Mrs.  N.  M.  —  KoposKima  II.  M.,  MocKBa  B-234,  YmiBepcirreT,  Ka$.  bhtomoji.. 

CCCP. 

Korshunova,  Mrs.  L.  I.  —  KopinyHOBa  JI.  H.,  MocKBa  K-6,  Bopothhkobckiih  nep.,  13, 
Mock.  o6ji.  ct.  3am¡.  pacT.,  CCCP. 

Korshunova,  Mrs.  O.  S.  —  KopinyHosa  O.  C.,  MocKBa,  Hh-t  hm.  TaManen  AMH,  CCCP. 
Kosenko,  Mrs.  T.  A.  —  Kocchko  T.  A.,  HBaHOBO-®paHKOBCK,  C.-x.  TexHnnyM,  CCCP. 
Koshkina,  Mrs.  I.  V.  —  KoniKima  H.  B.,  MocKBa  M-105,  ÉapmaBCKoe  mocee,  5,  Hh-t 
MeA-  napa3HTOJi.  h  Tponim.  MeAHhimbi,  CCCP. 

Kosliñska,  Dr.  M.,  ul.  Reymonta,  22  m.  23,  Skierniewice,  Poland. 

Kosmatschevsky,  Prof.  A.  S.  —  KocManeBCKnn  A.  C.,  KpacHOAap  40,  yji.  Kapjia  JI116- 

KHexTa,  149,  neA-  iiii-t,  CCCP. 

Kosminsky,  Dr.  R.  B.  —  Kocmiihckiiü  P.  B.,  CTaBponojib,  $hji.  HH-Ta  «MnKpoô»,  CCCP. 
Kostenko,  Mr.  N.  A.  —  KocTeimo  H.  A.,  BjiaAHBOCTOK,  npHMopcKan  KpaeBan  ct.  3am;. 
pacT.,  CCCP. 

Kostin,  Dr.  I.  A.  —  Koctiih  H.  A.,  Ajma-ATa  57,  AnaAeMropoAOK,  3ooji.  iih-t 
AH  KaaCCP,  CCCP. 

Kostjuk,  Mr.  J.  A.  —  Koctiok  K).  A.,  KneB,  yji.  BjiaAHMnpcKan,  55,  Hh-t  300J1.  AH  YCCP, 
CCCP. 

Kostjuk,  Mrs.  O.  Y.  —  Koctiok  O.  B.,  Mhiick,  JIom¡ni]¡a-l,  JIa6.  6noMeTOAa,  CCCP. 

Kostyrko,  Mrs.  I.  N.  —  KocTbipKO  H.  H.,  CCCP.  (Associate). 

Kot,  Dr.  J.,  Inst,  of  Ecol.,  Nowy  Swiat,  72,  Warszawa,  Poland. 

Kotelnikova,  Dr.  G.  M.  —  KoTejibimKOBa  T.  M.,  CßepAJiOBCK  B-30,  JleTHHH  yji.,  1,  Hii-t 
BiipyciiLix  nH(|)eKn;iffl,  CCCP. 

Kotenko,  Mr.  A.  G.  —  KoTeimo  A.  I\,  OpexoBO-3yeBO,  Mock.  o6ji.,  yji.  3ejieHan,  10, 
neA-  hh-t,  CCCP. 

Kotljarova,  Mrs.  L.  A.  —  KoTjmposa  JI.  A.,  AjiMa-ATa,  Kaprajinmia,  Ka3.  Hh-t  3am. 
pacT.,  CCCP. 

Kotschetkov,  Dr.  A.  A.  —  Kohctkob  A.  A.,  MocKBa  E-203,  yji.  11-h  napKOBan,  3,  kb.  27, 
CCCP. 
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Kotschetova,  Miss  N.  I.  —  KoucTona  H.  H.,  MocKBa,  yji.  BaBiuioBa,  26,  Hh-t  3bojiioh;. 
MOP^OJI.  H  3K0JI.  JKHBOTIILIX,  CCCP. 

Kovalenok,  Dr.  A.  V.  —  KoBajieHOK  A.  B.,  Tomck  10,  np.  JleHiraa,  36,  YmraepcHTeT, 
CCCP. 

Kovalev,  Dr.  O.  V.  —  KosajieB  O.  B.,  «HeHmirpap;,  yji.  TeppeHa,  42,  Bcec.  hh-t  3am¡. 
pacT.,  CCCP. 

Kovalev,  Dr.  V.  G.  —  KoBajies  B.  I\,  MocKBa  B-133,  yji.  BaBHJiOBa,  26,  Hh-t  3bojhoii;. 
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Parr,  Mr.  M.  J.,  Dept,  of  Biol.,  Univ.  of  Salford,  Salford  5,  Lancs.,  U.  K. 

Parr,  Mr.  W.  J.,  Glasshouse  Crops  Res.  Inst.,  Worthing  Rd.,  Littlehampton,  Sussex, 
U.  K. 

Parulava,  Dr.  N.  I.  —  IlapyjiaBa  H.  H.,  T6hjihch,  np.  HaBuaBaA3e,  17,  Tpy3.  hh-t  3am;. 
pacT.,  CCCP. 

Paschkovskaja,  Dr.  D.  F.  —  naumoBCKaii  d>.,  KiieB,  yji.  BaciiJiBKOBCKau,  51,  Hh-t  3am;. 
pacT.,  CCCP. 

Pasol,  Dr.  P.,  Str.  Vladeasa,  4,  R.  Lenin,  Bucureçti,  România. 

Passama-Vuillaume,  Dr.  M.,  Lab.  de  Zool.,  Fac.  des  Sci.,  Orsay  91,  France. 

Passos  dos,  Dr.  C.  F.,  Washington  Corners,  Mendham,  New  Jersey  07945,  U.  S.  A. 

Passos  dos,  Mrs.  M.  A.,  U.  S.  A.  (Associate). 

Pastukhov,  Mr.  M.  K.  —  nacTyxoB  M.  K.,  Jlemiiirpaji;  B-164,  3ooji.  iih-t  AH  CCCP, 
CCCP. 

Patocka,  Dr.  J.,  Forest  Res.  Inst.,  Zloven,  CSSR. 

Patschenko,  Mrs.  N.  F.  —  nanjenKo  H.  O.,  Ajma-ATa,  yiiimepciiTeT,  Ka(J).  300ji.,  CCCP. 

Pavljuk,  Mr.  R.  S.  —  IlaBJiioK  P.  C.,  JIbbob,  yHiiBepciiTeT,  CCCP. 

Pavljutschuk,  Mr.  M.  V.  —  naBjuouyK  M.  B.,  CTaBponojib,  C.-x.  iih-t,  CCCP. 

Pavlov,  Dr.  I.  F.  —  IlaBJioB  H.  O.,  ct.  TajioBau,  BopoHemcK.  oôji.,  Hii-t  3eMJiep;.  peiiTp. 
uepno3eMH.  nojiocBi,  CCCP. 

Pavlov,  Mr.  V.  P.  —  naBjiOB  B.  n.,  rpo3iiLiii,  HHcneup.  no  KapaHTimy  pacT.,  CCCP. 

Pavlova,  Dr.  N.  V.  —  naBjiosa  H.  B.,  MocKBa  ÎK-439,  BeTep.  aKa^.,  Ka(|).  napa3iiTOji., 
CCCP. 

Paulekas,  Mr.  I.  M.  —  nayjienac  H.  M.,  Bmibiiioc,  yji.  Jlemma,  19,  Ct.  3am¡.  pacT. 
JIht.  CCP,  CCCP. 

Paulian,  Prof.  R.  M.  A.,  Univ.  d’Abidjan,  Côte  d’ivoire  (France). 

Paulian,  Mrs.  R.,  France.  (Associate). 

Pedersen,  Mr.  B.  V.,  Zool.  Museum,  Universitetparken,  15,  Copenhagen,  Denmark. 

Pek,  Dr.  L.  V.  —  ÏÏ3k  JI.  B.,  Opyime  1,  yji.  iim.  22-ro  napTC'besßa,  265,  IIh-t  ôiioji. 
AH  KuprCCP,  CCCP. 

Pellegrini,  Dr.  G.,  Italy. 

Pepper,  Dr.  B.  B.,  Dept,  of  Entomol.  a.  Econom.  Zool.,  Rutgers  State  Univ.,  New  Bruns¬ 
wick,  New  Jersey,  U.  S.  A. 

Peraschvili,  Mrs.  L.  I.  —  IlepamBiijiii  JI.  H.,  CCCP.  (Associate). 

Peredelsky,  Dr.  A.  A.  —  Ilepe^ejibCKHH  A.  A.,  MocKBa,  Hh-t  iiCTopim  ecTecTB03ii.  h 
TexH.  AH  CCCP,  CCCP. 

Peris,  Prof.  S.-V.,  Dept,  of  Zool.,  Fac.  of  Sci.,  Univ.  of  Seville,  Spain. 

Perju,  Dr.  T.,  Inst,  Agronom.,  Str.  Mänästur,  3,  Cluj,  România. 
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Permyakova,  Dr.  N.  M.  —  IlepMJiKOBa  H.  M.,  MocKBa  5K-68,  CCCP. 

Perrin,  Miss  H.  M.  G.,  Museum  Nation.  d’Hist.  Natur.,  45  bis,  rue  de  Buffon,  Paris  5, 
France. 

Persin,  Dr.  S.  A.  —  IlepciiH  C.  A.,  Jleiiiiiirpa^;,  yji.  reppena,  42,  Bcec.  im-T  3am¡.  paci., 
CCCP. 

Persson,  Dr.  P.  I.,  Naturliistor.  Riksmusset,  Sekt,  för  Entomol.,  Stockholm  50, 
Sweden. 

Perttunen,  Dr.  V.  H.  J.,  Dept,  of  Zool.,  Univ.,  Pohj.  Rautatiekatu,  13,  Helsinki,  Finland. 
Perttunen,  Mrs.  J.  M.,  Finland.  (Associate). 

Perutik,  Dr.  R.,  CSSR. 

Pervukhina,  Mrs.  L.  A.  —  nepsyxima  JI.  A.,  CCCP.  (Associate). 

Peshev,  Dr.  G.  —  nemes  T.,  Bulgarian  Acad,  of  Sci.,  Zool.  Inst,  and  Museum,  Boul. 
Ruski,  1,  Sofia,  Bulgaria. 

Pesson.  Prof.  P.,  Inst.  Nation.  Agronom.,  Lab.  de  Zool.,  16  rue  Claude  Bernard,  Paris  5, 

France. 

Pesson.  Mrs.  P.,  France.  (Associate). 

Pestrjakova,  Dr.  T.  S.  —  necTpjiKOBa  T.  C.,  Tomck  10,  YmiBepcnTeT,  CCCP. 

Pçtal,  Dr.  J.,  Inst,  of  Ecol.  PAN,  Nowy  Swiat,  72,  Warszawa,  Poland. 

Peters,  Dr.  D.  S.,  Senckenberg-Museum,  Senckenberg-Anlage,  25,  611  Frankfurt  a.  M., 
B.  R.  D. 

Peters.  Mrs.  M.,  B.  R.  D.  (Associate). 

Peters.  Dr.  W.  L.,  Box  111,  Univ.  P.  O.,  Florida  A.  a.  M.  Univ.,  Iallahassee,  Florida, 
U.  S.  A. 

Peters,  Mrs.  J.  G.,  U.  S.  A.  (Associate). 

Peters,  Dr.  W.,  Königin-Luise-Str.,  1 — 3,  Berlin-Dahlem,  West  Berlin. 

Petre,  Dr.  I.,  Bulv.  Republicü,  138,  Sectorul  3,  Bucureçti,  România. 

Petre,  Mrs.  Z.,  Inst,  of  Biol.,  «Tr.  Savulescu»,  Spi.  Independentei  296,  Bucureçti, 
România. 

Petrenko,  Dr.  E.  S.  —  IleTpeHKo  E.  C.,  KpacHonpcK,  np.  Mupa,  53,  Hh-t  Jieca  ir  gpeBe- 
ciiHLi  CO  AH  CCCP,  CCCP. 

Petrenko,  Mrs.  L.  P. — neTpemîo  JI.  n.,  CCCP.  (Associate). 

Petritsheva,  Prof.  P.  A.  —  neTpmijeBa  n.  A.,  MocKBa  ÍJ-182,  yji.  M.  RdyKnucKan,  13, 
IIh-t  ann^eMHOJi.  n  MiiKpoöiioji.  AMH  CCCP,  CCCP. 

Petrosian,  Dr.  F.  G.  —  neTpocaH  <ï>.  T.,  EpeBaH  35,  Hh-t  Bimorpa^apcTBa,  b  linone  jiiih  ii 
n-Tio^oBOflCTBa,  CCCP. 

Petrov,  Dr.  A.  Y.  —  neTpoB  A.  B.,  Omck,  Ct.  3am¡.  pacT.,  CCCP. 

Petrov,  Mr.  V.  G.  —  neTpoB  B.  I\,  MocKBa,  Hh-t  hm.  TaManen  AMH,  CCCP. 

Petrova,  Dr.  B.  K.  —  neTpoBa  B.  K.,  BjiagiiBOdOK  22,  ¿JBcp  CO  AH  CCCP,  CCCP. 

Petrova,  Mrs.  V.  K.  —  neTpoBa  B.  K.,  Ajma-ATa,  Kaprajiimua,  Ka3.  iih-t  3am;.  pacT., 

CCCP. 

Petrova,  Mrs.  Z.  F.  —  neTpoBa  3.  O.,  OepraHa,  yji.  AxyHÖaöaeßa,  52,  ropcaHannacTaii- 
piiH,  CCCP. 

Petrova-Nikitina,  Dr.  A.  D. — neTpoBa-HiiKiiTima  A.  JJ.,  MocKBa  B-234,  YmiBepcnTeT, 
Ka$.  9HT0M0JI.,  CCCP. 

Petrovsky,  Dr.  V.  V.  —  neTpOBCKiift  B.  B.,  MocKBa  2K-439,  Bcec.  nH-T  ancnep.  BeTep., 
CCCP. 

Petrukha,  Dr.  O.  I.  —  ïïeTpyxa  O.  H.,  KneB  110,  yji.  RmimmecKaH,  25,  Hh-t  caxapHOil 
CBeKJiLi,  CCCP. 

Petrukha,  Mrs.  M.  I.  —  neTpyxa  M.  II.,  CCCP.  (Associate). 

Petrushova,  Dr.  N.  I.  —  neTpymoBa  H.  H.,  HjiTa,  Hiikiitckiih  ôoTaii.  cag,  OTß.  3htomoji., 

CCCP. 

Petukhov,  Dr.  R.  D.  —  HeTyxoB  P.  A-,  MocKBa  7K-439,  Ky3LMiraKH,  Bcec.  nn-T  OKcnep. 
BeTep.,  CCCP. 

Pham  Binh  Quen,  Mr.  —  MocKBa  B-234,  YmiBepcnTeT,  nací),  ohtomoji.,  CCCP  (¿JPB). 
Philippon,  Mr.  B.,  Sect,  Onchocercose  —  B.  P.  171,  Bobo  Dioulasso,  Haute  Volta 
(France). 

Pianka,  Dr.  M.,  Murphy  Chemie.  Co.  LTD,  Wheathampstead,  St,  Albans,  Herts.,  U.  K. 
Pientyk,  Mr.  I.  D.  —  HbeHTWK  II.  ^.,  CTaBponoJiL,  yji.  Miipa,  347,  C.-x.  iih-t,  CCCP. 
Pietri-Tonelli,  Prof,  de  0.,  Montecatini  Edison  S.  P.  A.,  Centro  Sviluppo  Antiparassitari, 
Via  Bonfadini,  140,  20138  Milano,  Italy. 

Pigarova,  Dr.  E.  N.  —  nurapoBa  E.  H.,  rojinpLino,  Mock.  o6ji.,  ufo  B.  BimeMLi,  IIii-t 
(J)HTonaTOJi.,  CCCP. 

Pileekis,  Dr.  S.  A.  —  niuiepKiic  C.  A.,  KayHac,  JInTCCP,  C.-x.  aKag.,  CCCP. 

Piotrowski,  Dr.  F.,  Katedra  ZooL,  Czolgistów,  46,  Gdynia,  Poland. 

Piotrowski,  Mr.  A.,  Poland.  (Associate). 

Pisarska.  Dr.  R.  S.,  ul.  Browarna,  4,  m.  22,  Warszawa.  Poland. 

Pisarski,  Dr.  B.,  ul.  Browarna,  4,  m.  22,  Warszawa,  Poland. 

Pishnamazov,  Dr.  G.  A.  —  niimnaMa30B  T.  At,  KupoBaoaA,  yji.  (PiiojieTOBa,  39,  A3ep6. 
iih-t  3am;.  pacT.,  CCCP. 
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Piskunov,  Mr.  V.  I.  —  üiicKynoB  B.  H.,  Mhhck,  YHEBepcnTeT,  Ka$.  30oji.  6ecno3BOHOii- 
HLIX,  CCCP. 

Pitanina,  Mrs.  N.  I.  —  IIiiTaiiiiHa  H.  II.,  Hynyc,  yji.  OpA>KOiiiiKiiA3e,  7,  CaHannflCTaHijim, 
CCCP. 

Pitelika,  Dr.  V.  E.  —  ïlinma  B.  E.,  KaHeB,  HepKaccnan  o6ji.,  ynjiecxo3  KneBCK.  ymmep- 
CHTeTa,  CCCP. 

Plaksina,  Mrs.  T.  I.  —  IIjiaKciiHa  T.  H.,  MocKBa  H-243,  yji.  Kn6ajn>nmia,  6,  Kopn.  5, 
ne#.  iiH-T,  CCCP. 

Plaskota,  Miss  E.,  ul.  Waszyngtona,  53a,  m.  45,  Warszawa,  Poland. 

Pleshanov,  Dr.  A.  S.  —  IIjiemaHOB  A.  C.,  IIpKyTCK,  yji.  JleHnna,  5,  Hh-t  $h3hoji.  n 
ÔHOXHM.  pad.,  CCCP. 

Pleshanova,  Mrs.  G.  I.  —  IIjiemaHOBa  T.  H.,  CCCP.  (Associate). 

Pljater-Plochotzkaja,  Mrs.  Y.  N.  —  njiflTep-IIjioxou,Kaa  B.  H.,  MocKBa,  CCCP. 

Plokhikh,  Dr.  V.  S.  —  IIjioxiix  B.  C.,  Bojirorpa/i;  62,  H.-n.  iih-t  arpojiecoMejinopan;nii, 
CCCP. 

Plotnikova,  Dr.  S.  I.  —  IIjiOTHiiKOBa  C.  II.,  JlemiHrpa^;,  np.  Mopiica  Tope3a,  52,  IIh-t 
aBOJiion;.  $ii3hoji.  ii  Oiioxiimhii  AH  CCCP,  CCCP. 

Plugaru,  Dr.  S.  G.  —  Iljiyrapy  C.  I\,  KnmimeB,  yji.  JlemiHa,  1,  Hh-t  300J1.  AH  MCCP, 
CCCP. 

Pluzhnitchenko,  Mr.  T.  F.  —  naysKHimeHKo  T.  3>.,  JIlbob,  yji.  KonepHnna,  41,  kb.  4a, 
CCCP. 

Poberezhetz,  Mr.  A.  I.  —  IIoôepeîKen,  A.  IL,  JleiiHHrpap;  C-19,  np.  06yxoBCKon  o6opom>i, 
45,  JleHimrp.  3Kcneg.  no  6opi>6e  c  aMÖapn.  BpeAiiT.,  CCCP. 

Po-Chedley,  Dr.  D.  S.,  D’Youville  College,  Buffalo,  N.  Y.,  U.  S.  A. 

Podgornaja,  Miss  L.  I.  —  no^ropHaa  JI.  H.,  JlemiHrpaA,  nyniKiiH,  yji.  KoMCOMOJibCKan,  14, 
C.-x.  hh-t,  Ka$.  o6m;.  bhtomoji.,  CCCP. 

Pogodina,  Dr.  E.  A.  —  noroßiraa  E.  A.,  MocKBa,  CCCP. 

Pogodina,  Dr.  L.  N.  —  noroftima  JI.  H.,  MocKBa,  CCCP. 

Pogorilyak,  Dr.  I.  M.  —  noropiuiHK  H.  M.,  ymropog,  yji.  ToptKoro  1,  yHiiBepcnTeT, 
CCCP. 

Poinar,  Dr.  G.  0.,  Dept,  of  Entomol.,  Univ.  of  Calif.,  Berkeley,  Calif.,  U.  S.  A. 

Pokidov,  Dr.  I.  I.  —  ilommoB  H.  H.,  CTaBponojiL,  3ooTexHimecKnn  nep.,  15,  Hh-t  OBn;e- 
BO^CTBa  II  K030BOgCTBa,  CCCP. 

Pokozij,  Dr.  I.  T.  — noK03im  H.  T.,  XapbKOB,  yji.  ApreMa,  44,  C.-x.  iih-t,  CCCP. 

Pokrovskaja,  Prof.  E.  I.  —  noKposcKaa  E.  H.,  Bopoiiem,  yji.  CTy^emiecKaH,  10,  Me^.  hh-t, 
CCCP. 

Pokrovsky,  Mr.  E.  A.  —  noKpoBCKiiii  E.  A.,  MocKBa  T-121,  PocTOBCKan  Ha6.,  3,  kb.  121, 
CCCP. 

Pokrovsky,  Prof.  S.  N.  —  noKpoBCKnn  C.  H.,  PocTOB-na-^OHy,  yji.  MocKOBCKan,  67,  IIh-t 
Me^.  napa3iiTOJi.,  CCCP. 

Polevscliikova,  Dr.  V.  N.  —  nojieBnguKOBa  B.  H.,  TamKeHT  4,  Cpe,n;Hea3.  hh-t  3am;.  pacT., 
CCCP. 

Poliehshuk,  Dr.  V.  V.  —  nojimpyK  B.  B.,  KiieB,  yji.  BjiaflinvinpcKan  44,  Hh-t  niApoöiioji. 

ah  yccp,  CCCP. 

Polikarpova,  Mrs.  L.  G.  —  nojiimapnoBa  JI.  I\,  Pura,  yji.  CyBopoBa,  147,  CaHsmmcTaH- 
L,IIH,  CCCP. 

Polivanova,  Dr.  E.  N.  —  nojiimaHOBa  E.  H.,  MocKBa,  JlemiHcmin  np.,  33,  Hh-t  aBOJiion;. 
MOpcjlOJI.  Il  3KOJI.  /KIIBOTHLIX  AH  CCCP,  CCCP. 

Poljakov,  Mr.  L.  S.  —  Hojihkob  JI.  C.,  MocKBa  B-14,  yji.  2-h  CoKOJiKHnuecKan,  24, 
3KcneA.  no  6opt6e  c  aMÔapm  Bpe^iiT.,  CCCP. 

Poljakova,  Mrs.  G.  M.  —  nojiHKOBa  T.  M.,  KynÖLimeB,  CCCP. 

Polovodova,  Mrs.  V.  P.  —  nojioBO^oBa  B.  n.,  PocTOB-Ha-^OHy,  yn.  MocKOBCKan,  67,  Hh-t 
Meß.  napa3iiTOJi.,  CCCP. 

Polozhentsev,  Prof.  P.  A.  —  Hoji05KeHu;eB  n.  A.,  BopoHem  12,  yji.  TiiMiipn3eBa,  8, 
JlecoTexH.  iih-t,  CCCP. 

Polozhentseva,  Dr.  N.  I.  —  nojumeHijeBa  H.  II.,  BopoHem  12,  yji.  MnuypnHa,  1,  C.-x. 
iih-t,  CCCP. 

Poltev,  Prof.  V.  I.  —  nojiTes  B.  H.,  MocKBa  /K-439,  Ky3bMHHKn,  BeTep.  anag.,  CCCP. 

Polteva,  Mrs.  K.  M.  —  nojiTesa  K.  M.,  CCCP.  (Associate) . 

Polyakov,  Mr.  I.  I.  —  Hojihkob  H.  II.,  CCCP.  (Associate). 

Polyakov,  Prof.  I.  J.  —  Hojuikob  H.  H.,  JIeHHHrpa,n;,  yji.  repn;eHa,  42,  Bcec.  iih-t  3am;. 
pacT.,  CCCP. 

Ponirovsky,  Dr.  E.  N.  —  nomipoBCKiiii  E.  H.,  Amxaöaft,  yji.  nepBOMancKan,  53,  Hh-t 
BHHfleMiioji.  ii  ninieHKi,  CCCP, 

Ponomarenko,  Dr.  A.  G. — noHOMapeHKO  A.  I\,  MocKBa,  JleHimcKnii  np.,  33,  najieoiiTOJi. 
iih-t  AH  CCCP,  CCCP. 

Ponomarenko,  Dr.  A.  V.  —  noHOMapeimo  A.  B.,  PocTOB-na-^OHy,  yji.  3nreJiLca,  105, 
yHimepciiTeT,  CCCP. 

Ponomarenko,  Mrs.  N.  G.  —  noHOMapeHKO  H.  I\,  MocKBa  H-276,  BoTan.  cap;  AH  CCCP, 
CCCP. 
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Ponomareva,  Dr.  I.  A.  —  ÜOHOMapeßa  H.  A.,  rojinpsmo,  Mock.  o6jl,  n/o  B.  Bfl3eMti,  IIii-t 
(|mTonaTOJi.,  CCCP. 

Pope,  Prof.  F.  D.,  Dept,  of  Entomol.,  British  Museum  (N.  H.).  Cromwell  Rd.,  Lon¬ 
don  S.  W.  7,  U.  K. 

Popescu-Gorj,  Dr.  A.,  Museum  d’Hist,  Natur.  «Gr.  Antipa»,  Bucureçti,  Romania. 

Popov,  Mr.  A.  I.  —  IlonoB  A.  II.,  Ta>i6oB,  yji.  CoBeTCKan,  33,  neg.  iih-t,  Ka<|).  30on., 
CCCP. 

Popov,  Dr.  A.  V.  —  IlonoB  A.  B.,  Jlemiurpag,  np.  Mopuca  Tope3a,  52,  IIii-t  aBO.iiop. 
<$H3HOJI.  II  6hOXHMHII,  CCCP. 

Popov,  Mr.  G.  B.,  Anti-Locust  Res.  Centre,  College  House,  Wrights  Lane,  London  W.  8; 
U.  K. 

Popov,  Dr.  J.  A.  —  IlonoB  K).  A.,  MocKBa,  JleiiimcKnn  np.,  33,  üaneoHTOji.  iiii-t 
AH  CCCP,  CCCP. 

Popov,  Dr.  K.  I.  —  nonos  K.  II.,  Ka3am,,  yji.  Kapjia  Mapnca,  65,  C.-x.  iih-t  CCCP. 

Popov,  Mr.  N.  V.  —  nonos  H.  B.,  CCCP.  (Associate). 

Popova,  Dr.  A.  A.  —  nonosa  A.  A.,  IIpuyTCK,  JIhmhoji.  iih-t  CO  AH  CCCP,  CCCP. 

Popova,  Dr.  E.  A.  —  nonosa  E.  A.,  CaMapKaHg  4,  yji.  M.  Toptuoro,  49,  yiiimepciiTeT, 
CCCP. 

Popova,  Dr.  L.  G.  —  nonosa  JI.  T.,  Ogecca,  yji.  CBepgJiOBa,  99,  C.-x.  iiii-t,  CCCP. 

Popova,  Prof.  T.  I.  —  nonosa  T.  H.,  MocKBa  B-234,  ymiBepciiTeT,  Biioji.-houb.  c|)aK.,  Ka$. 
300JI.  6eCn03B0H0UHLIX,  CCCP. 

Popova,  Dr.  V.  P.  —  nonoBa  B.  n.,  Hh-t  3am¡.  pacT.,  KocTnußpog-Cocinm,  Eojirapnn. 

Posnova,  Dr.  A.  N.  —  nocHOBa  A.  H.,  JleHiiHrpaA,  yji.  Teppena,  42,  Bcec.  hh-t  3am¡. 
pacT.,  CCCP. 

Pospelov,  Dr.  S.  M.  —  IIocnejiOB  C.  M.,  JleHnHrpaß,  nynmnH,  yji.  KoMCOMOJitcKan,  14, 
C.-x.  iih-t,  CCCP. 

Possompes,  Prof.  B.,  Lab.  de  Physiol,  des  Insectes,  Fac.  des  Sci.,  7  quai  Saint  Bernard, 
Paris  5,  France. 

Postoyan,  Dr.  S.  R.  —  Hoctohh  C.  P.,  EpeBan,  yji.  IlajiôaHgHHa,  57,  ApM.  ïïh-t  hîiibotiio- 
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Scobiola-Palade,  Dr.  X.,  Apusilui  93,  Bucureçti,  România. 
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U.  S.  A. 
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napa3HTOJi.  n  Tponim.  MeAHRHHBi,  CCCP. 
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Ustchekov,  Dr.  A.  T.  —  YmeKOB  A.  T.,  Pojihh;liho,  Mock.  o6ji.,  h/o  B.  Bn3eMLi,  Hh-t 
^iiTonaTOJi.,  CCCP. 

Ustian,  Dr.  A.  K.  —  YcTban  A.  K.,  EpeBan,  MepA3aBaH,  Hh-t  3am-  pacT.,  CCCP. 

Utchakina,  Mrs.  V.  A.  —  Yaamma  B.  A.,  PocTOB-Ha-^ony,  6,  YHHBepcHTeT,  na(|).  30oji., 
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Utotschkin,  Dr.  A.  S.  —  Ytohkhh  A.  C.,  nepMb  5,  yji.  TeHKeJiH,  7,  YrniBepcirreT,  CCCP. 

Utrobina,  Dr.  N.  M.  —  YTpoôiiHa  H.  M.,  Ka3am>,  yji.  JIoôaueBCKoro,  2/31,  Bhoji.  iih-t 
YHHBepcHTeTa,  CCCP. 

Uvarov,  Dr.  B.  P.,  Anti-Locust  Res.  Centre,  College  House,  Wrights  Lane,  London  W.  8, 
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Uvarova,  Mrs.  O.  N.,  U.  K.  (Associate). 

Uzakov,  Dr.  U.  J.  —  Y3aK0B  Y.  H.,  CaRiapKaHg,  yji.  M.  Tjie30ca,  38,  Y36.  h.-ii.  BeTep. 
hh-t,  CCCP. 

Vaclion,  Prof.  M.,  Museum,  61  rue  de  Buffon,  75,  Paris  5,  France. 
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Vashakidze,  Dr.  A.  A.  —  Bamawi^e  A.  A.,  Töhjihch,  yji.  KerpcoBejni,  10,  My3en  rpy3im, 
CCCP. 
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Verescagin,  Dr.  B.  V.  —  Bepem,arnH  B.  B.,  KnmHHeB  3,  Hh-t  3ooji.  AH  MojiaCCP,  CCCP. 
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AH  9ct.  CCP,  CCCP. 

Vilbaste,  Dr.  A.  K.  —  BnjibôacTe  A.  K.,  CCCP.  (Associate). 
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Vilks,  Dr.  M.  K.  —  Bhjikc  M.  K.,  Pnra,  yji.  JIneJiBapAec,  36/38,  npnôajiT.  $hji.  Bcec.  nn-Ta 
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MeÆ.  napa3HTOJi.  n  Tponim.  Me^HH¡HHBi,  CCCP. 

Voblikova,  Dr.  N.  V.  —  Bo6jiiiKOBa  H.  B.,  ct.  Jlonapcnaa,  MypMaHCK.  o6ji.,  OjieHeBO,n;ue- 
enan  ouBiTHan  ct.,  CCCP. 

Vodyanov,  Dr.  A.  A.  —  Bo^bhob  A.  A.,  CTaBponojiB,  C.-x.  hh-t,  CCCP. 

Voegelé,  Mr.  J.,  École  Nation.  d’Agric.,  Meknes,  Maroc. 

Vogel,  Dr.  W.,  c/o  Dr.  R.  Maag  LTD,  CH-8157,  Dielsdorf,  Switzerland. 

Volgin,  Dr.  V.  I.  —  Bojinm  B.  H.,  JÍeHHHrpa,n;  B-164,  3ooji.  hh-t  AH  CCCP,  CCCP. 
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Volkova,  Dr.  I.  P.  —  BojiKona  H.  n.,  neTposaBOßCK,  yji.  nymmiHCKan,  11,  Hh-t  Jieca 
KapeJiBCK.  $hji.  AH  CCCP,  CCCP. 

Volkova,  Dr.  M.  I.  —  BojiKosa  M.  H.,  Ka3aiiB,  yji.  KoMJieBa,  20,  kb.  2,  CCCP. 

Volkovintzer,  Dr.  V.  V.  —  BojiKOBiimi;ep  B.  B.,  Hobochôhpck  90,  YHHBepCHTeT,  CCCP. 
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Vorobjeva,  Dr.  N.  N.  —  BopoôteBa  H.  H.,  Hobochôhpck  5,  yji.  <RpyH3e,  236,  Eiioji.  iih-t 
CO  AH  CCCP. 

Voronin,  Dr.  K.  E.  —  Bopoimii  K.  E.,  JleHHHrpaji;,  yji.  repn;eHa,  42,  Bcec.  hh-t  3am;. 
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Vorontsov,  Prof.  A.  I.  —  BopomgOB  A.  H.,  Mbithiijh,  Mock.  o6ji.  1,  JlecoTexH.  hh-t,  Ka<|). 
jieco3am¡HTBi,  CCCP. 
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Wada,  Dr.  S.,  Inst.  f.  Zool.  d.  Univer.,  Mettmannerstr.,  16—18,  4  Düsseldorf,  B.  R.  D. 
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Wassiljew,  Dr.  R.  A.  —  BaciuibCB  P.  A.,  rojiHRbiHO,  Mock.  o6ji.,  n/o  B.  BH3eMti,  Hh-t 
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Weiser,  Dr.  J.,  Herálecká  964,  Praha  4,  CSSR. 

Weismann,  Dr.  L.,  Inst.  f.  Exper.  Phytopatol.  und  Entomol.  der  SAW,  Ivanka  pri  Du- 
naji,  CSSR. 
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Chicago,  111,  60605,  U.  S.  A. 
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MODERN  ENTOMOLOGY  AND  PROGRESS1 
Prof.  G.  Ya.  Bey-Bienko 

Ladies  and  gentlemen,  comrades  and  friends.  Dear  entomologists,  dear  guestes! 

Current  entomology  is  a  rapidly  advancing  branch  of  biological  knowledge  clo¬ 
sely  linked  with  man’s  practical  activity  in  the  field  of  farming,  forestry  and  public 
health.  Recent  progress  in  entomology  may  be  visually  demonstrated  by  comparing 
the  following  figures:  the  I  International  Entomological  Congress  held  in  Brussels 
in  1910  was  attended  merely  by  250  specialists  representing  23  countries;  the  XII  In¬ 
ternational  Congress  had  a  forum  of  over  1900  participants  from  65  countries  and 
the  present  congress  has  gathered  an  assembly  of  more  than  3000  people  linked  with 
entomology  and  coming  from  more  than  70  countries. 

One  of  the  initiators  of  calling  international  entomological  congresses,  the  re¬ 
nown  British  entomologist  Dr.  K.  Jordan  back  in  1909  paid  attention  to  serious 
faults  of  human  knowledge  in  the  field  of  entomology  and  to  the  inefficiency  of  those 
engaged  in  this  branch  of  biology.  Special  emphasis  was  drawn  to  the  uncoordinated 
nature  of  their  efforts,  to  the  fact  that  the  wide  public  knew  nothing  of  major 
advances  in  entomology  and  very  little  about  the  leading  figures  in  entomologie 
research  and  their  vast  collections.  It  was  believed  that  these  drawbacks  could  be 
surmounted  and  the  prestige  of  entomology  greatly  raised  through  organizing  inter¬ 
national  entomological  congresses.  Such  is  the  historical  background  of  summoning 
entomological  congresses,  which  is  now  a  tradition  and  a  most  fruitful  one  for  it 
promotes  and  facilitates  advances  in  research,  draws  public  interest  to  our  science  and 
stimulates  its  role  in  human  activity. 

Rapid  progress  of  knowledge  in  the  XX  century  strongly  effected  entomology. 
The  taller  developed  as  an  independent  branch  of  biology  and  has  been  subdivided 
into  a  number  of  differentiated  disciplines.  Special  institutes  engaged  in  entomolo¬ 
gical  research  and  a  number  of  establishments  closely  linked  to  entomology  have 
come  into  being  in  many  countries  and  this,  in  turn,  brought  to  a  numeral  increase 
of  national  and  regional  entomological  societies.  Some  serious  achievements  have 
been  attained  in  pest  control  in  farming  and  forestry  and  in  combatting  vermins 
affecting  man  and  domestic  animals.  Significant  contributions  have  been  made  to¬ 
wards  the  promotion  of  some  general  branches  of  entomology,  namely  to:  systema- 
tics,  morphology,  physiology,  ecology,  paleontology. 

All  these  facts  testify  in  favour  of  prominent  advances  in  entomology,  demon¬ 
strate  the  growth  of  its  social  significance  and  all  of  us  are  proud  of  these  achieve¬ 
ments.  However,  there  is  no  ground  to  rest  ourselves  on  laurels  for  the  simple  reason 
that  the  current  historical  stage  of  development  is  featured  by  an  accelerated  rate 
of  scientific  and  social  progress.  And  it  is  only  righteous  to  question  ourselves 
on  the  role  of  entomology  in  the  general  trend  of  man’s  progress  in  the  field  of  ma¬ 
terial  and  intellectual  heritage  and  to  appreciate  entomology’s  contribution  to  the 
entire  human  society  and  each  individual.  In  other  words,  how  does  the  human 
society  benefit  through  our  activities.  And  the  second  question  is  of  another  aspect  — 
how  well  is  the  human  society  informed  about  our  research  work,  what  problems  are 
we  tackling  and  what  is  the  immediate  issue  of  our  efforts? 

I  am  not  in  the  capacity  to  cover  all  these  problems,  which  require  a  compre¬ 
hensive  study.  This  could  be  done  only  by  a  team  of  experts  thoroughly  skilled 
in  separate  branches  of  science  and  I  find  it  impossible  to  deal  with  all  these  aspects 

1  OnyöjiHKOBaHO  no-pyccKn  b  HîypHane  «BHTOMOJiornuecKoe  o6o3peHne»,  t.  XLVIII, 
BLin.  1,  1969 : 5 — 12  h  coKparqemio  b  nîypHajie  «3am;HTa  pacTennn»,  N°  12,  1968  : 4 — 8. 
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within  the  framework  of  my  report.  Hence,  I  shall  dwell  merely  on  some  general 
problems,  particularly  those  pertaining  to  taxonomy  and  ecology,  which  are  within 
the  field  of  my  interest  and  shall  briefly  review  some  of  the  major  branches  related 
to  applied  entomology. 

It  ought  to  he  honestly  acknowledged  that  a  large  proportion  of  the  human 
society  is  still  poorly  informed  on  the  range  of  our  speciality.  It  is  greatly  unaware 
of  our  work  and  frequently  regards  us  as  eccentric  and  odd  personalities.  This  may 
be  ascribed  to  the  inadequacy  of  our  information  about  our  work,  our  achievements 
and  our  contribution  to  science,  culture  and  human  welfare.  I  hope  that  entomolo¬ 
gists  of  our  entire  planet  will  increase  their  efforts  towards  a  wider  information 
of  the  public  about  the  content  and  tasks  faced  by  entomology  at  the  present 
stage  of  its  development  and  cast  light  on  the  contribution  of  its  separate  branches 
towards  a  more  comprehensive  understanding  of  nature  and  a  further  promotion 
of  man’s  welfare. 

I  believe  it  is  worthy  for  entomologists  to  turn  around  and  appreciate  our 
achievements  and,  thus,  to  strengthen  our  conviction  that  research  efforts  and  con¬ 
tributions  of  entomologists  form  a  constituent  part  of  modern  civilization  and  that 
an  all-sided  progress  of  the  human  society  is  impossible  without  our  activity. 
And  this  strong  belief  ought  to  be  passed  over  to  the  younger  generation  so  that 
new  research  workers  capable  of  solving  not  only  scientific  and  practical  problems 
of  complex  nature  faced  by  entomology  of  today  would  be  brought  into  our  field 
of  knowledge  and  be  able  not  only  to  outstrip  the  older  scholars,  hut  to  move 
ahead  successfully.  This  is  a  very  responsible,  tough  and  noble  task.  Having  devoted 
due  attention  to  this  problem,  we  shall  undoubtedly  foster  the  social  effect  of  our 
work. 

The  very  object  of  our  investigation  —  the  world  of  insects  —  represents  one 
of  the  most  remarkable  natural  phenomena.  How  does  science  of  today  picture  these 
creatures  and  what  outlook  is  to  be  shared  in  appreciating  this  peculiar  world? 
Probably  the  most  significant  feature  is  that  nature’s  creative  forces  have  embodied 
in  insects  the  most  diverse  variety  of  species  having  reached  the  top  number  of  life 
forms  and,  possibly,  the  highest  number  of  forms  participating  in  the  turnover  cycles 
of  substances  in  nature.  In  this  realm  of  insects  nature  has  attained  a  maximal 
creative  effect.  And,  indeed,  those  almost  900  thousand  species  of  insects  known 
today  surpass  the  entire  number  of  all  other  animals  and  plants  put  together.  But 
this  is  by  far  not  the  limit.  In  the  course  of  the  recent  50  years,  to  say  nothing 
of  war  years,  our  science  is  annually  enriched  by  at  least  6—8  thousand  new 
species  and  this  rate  is  preserved  up  to  the  present  day.  It  seems  permissible  to  be¬ 
lieve  that  the  actual  number  of  insect  species  inhabiting  our  planet  may  reach  at 
least  1.5  million. 

Insects  reveal  not  only  a  most  wide  range  for  the  consumption  and  utilization 
of  biological  material,  but  they  themselves  serve  as  a  source  of  nutrition  for  nume¬ 
rous  animals  of  commercial  significance,  namely,  for  mammals,  birds  and  fishes. 
They  beneficially  utilize  dead  organic  material  and,  thus,  accomplish  their  sanitary 
function  and  actively  participate  in  the  soil-formation  process.  Insects  are  also  nearly 
the  only  active  pollinators  of  flowering  plants.  They  provide  man  with  valuable 
food  and  technical  materials.  And,  finally,  many  insects  are  most  useful  as  natural 
enemies  of  pests  and  weeds. 

The  widely  spread  notion  according  to  which  insects  are  regarded  exclusively 
as  pests  has  little  to  do  with  the  actual  state  of  affairs.  Moreover,  it  hampers  the 
development  of  an  adequate  and  realistic  view  on  nature  as  a  whole  and  impedes 
the  advance  of  entomology.  Indeed,  there  is  good  reason  to  maintain  that  pest 
species  fail  to  exceed  10%  of  the  entire  insect  species  number.  The  rest  of  insect 
species  perform  their  at  times  irreplaceable  functions  in  nature  and  ought  to  be 
regarded  as  a  most  powerful  productive  force  playing  a  paramount  role  in  the 
keeping  up  of  biological  productivity. 

One  of  the  fundamental  tasks  of  the  present  day  entomology  lies  in  a  scientific 
search  of  new  trends  towards  a  maximal  and  rational  mobilization  of  all  beneficial 
functions  of  the  insect  world,  which  would  serve  in  the  name  of  man’s  wel¬ 
fare. 

Had  our  planet  suddenly  be  «robbed»  of  these  creatures  mankind  would  face 
a  catastrophe  —  many  flower  plants  would  disappear,  most  plants  would  cease 
to  bear  fruit  and  seeds,  many  animals  of  commercial  significance  and  people  would 
be  deprived  of  their  food  supply  sources  and  of  other  indispensible  materials. 
And  had  insects  not  developed  more  than  300  million  years  ago,  organic  life  on  Earth 
would  have  followed  some  other  trends.  The  vegetation  cover  would  be  represented  by 
a  dreary  and  monotonous  world  of  coniferous  plants  and  other  Gymnospermae,  ferns 
and  moss.  It  is  hard  to  say  whether  such  conditions  could  prove  to  be  favourable 
for  the  evolutionary  process,  which  finally  brought  to  the  development  of  the  pre¬ 
sent  day  world  of  higher  terrestrial  vertebrate  animals  and  man. 
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Such  is  the  picture  which  shows  the  prominent  role  of  insects  in  the  life 
of  our  planet  and  their  effect  on  man.  And  it  is  natural  that  this  gigantic  and  most 
diverse  and  complex  organisms  attracted  man’s  keen  eagerness  for  knowledge. 

The  total  contribution  of  entomology  to  mankind’s  perception  of  nature  and  its 
share  in  building  up  human  culture  may  be  characterized  through  the  number 
of  published  papers.  The  number  of  papers  in  entomology  produced  by  efforts  of  all 
countries  has  reached  about  600  thousand  and  the  annual  output  of  papers,  booklets 
and  books  reached  8  thousand,  in  other  words,  the  flow  of  papers  amounts  to  a  daily 
number  of  20  or  one  per  every  hour.  Such  is  the  general  picture  of  present  level 
of  information  accumulated  in  entomology,  which  may  be  regarded  as  a  total  index 
of  progress  achieved  in  the  entire  field  of  entomology. 

The  vast  scope  of  scientific  information  inevitably  leads  to  specialization,  which 
undoubtedly  raises  the  competence  of  entomologists  in  a  chosen  branch  and  facilitates 
the  efficiency  of  his  research  efforts.  However,  this  tendency  bears  some  hazardous 
points  for  it  tends  to  isolate  the  scholar  from  the  entirety,  from  the  leading  ideas  of 
his  science  and  may  bring  to  narrowness  of  viewpoint  and  as  a  result  to  a  loss  of 
a  scientific  perspective. 

This  is  a  matter  of  grave  concern  for  it  endangers  the  very  essential  features 
of  our  work,  namely,  its  efficiency,  its  share  in  the  general  progress  of  science  and 
its  applied  contributions.  Obviously,  one  of  the  major  tasks  of  contemporary  entomo¬ 
logy  lies  in  removing  or  reducing  the  effect  of  this  perilous  factor. 

The  inhibitory  influence  of  narrow  specialization  may  be  fruitfully  overcome 
through  such  forums  as  international  entomological  congresses,  where  specialists 
of  different  fields  may  meet  and  discuss  urgent  problems  of  their  science.  However, 
such  meetings  as  well  as  other  forms  of  contacts  do  not  exclude  other  forms  of  ef¬ 
forts.  I  firmly  believe  that  attention  ought  to  be  focused  to  two  forms  of  activities: 
to  the  elaboration  of  wide  range  concepts  and  generalizations  and  to  the  production 
of  surveys  —  monographs,  fundamental  manuals  and  annual  reviews. 

Entomologists  of  the  world  are  proud  of  such  remarkable  internationally  acknow¬ 
ledged  reviews  and  surveys  as  «Zoological  Record»,  «Review  of  Applied  Entomology» 
published  in  Britain.  Beginning  from  1956  annual  reviews  related  to  vital  problems 
of  current  advances  in  entomology  «Annual  Review  of  Entomology»  are  appearing 
in  U.  S.  A.  Such  fundamental  manuals  as  the  two  volume  «Gli  Insetti»  compiled 
by  Prof.  A.  Berlese  produced  in  Italy,  the  three  volume  «Handbuch  der  Entomologie» 
of  Prof.  C.  Schröder  published  in  Jena,  the  two  volume  manual  in  entomology  «Traite 
de  Zoologie»  compiled  by  French  scientists,  the  six  volume  «Entomology»  of  Prof. 
J.  Obenberger  issued  in  Czechoslovakia  and  several  editions  of  the  fundamental  ma¬ 
nuals  written  by  Prof.  N.  A.  Cholodkovsky  (USSR)  as  well  as  a  number  of  other 
handbooks  issued  in  other  countries  have  played  an  important  role  in  the  develop¬ 
ment  of  the  scientific  basis  of  entomology. 

It  is  noteworthy  to  mention  the  work  of  a  special  institute  of  scientific  informa¬ 
tion  established  in  the  USSR.  It  produces  a  monthly  volume  of  abstracts,  which 
contains  a  special  section  «Entomology».  The  annual  coverage  of  this  periodical 
edition  runs  close  to  7  thousand  papers. 

All  these  publications  fulfill  an  important  and  progressive  function  and  their 
immediate  task  is  to  intensify  and  expand  the  range  of  activities  in  this  field  through 
establishing  new  periodical  reviews  and  large  scale  publications. 

As  to  the  development  of  generalized  concepts  it  is  quite  evident  that  the  latter 
cannot  come  into  being  without  an  ample  accumulation  of  a  vast  range  of  scientifi¬ 
cally  established  facts.  It  is  worth  stressing  that  the  accumulation  of  factual  material 
in  entomology  strongly  outstrips  its  generalization  and  theoretical  digestion.  Under 
these  circumstances  a  vast  number  of  facts,  frequently  of  contrasting  nature,  hinder 
the  advance  of  scientific  thought. 

At  this  point  I  intend  to  review  advances  in  some  special  branches  of  entomo¬ 
logy.  It  is  rather  difficult  to  give  a  detailed  account  of  achievements  pertaining 
to  the  morphological  and  physiological  perfection  of  the  insects’  body.  Their  skeleton, 
respiratory  system  and  a  number  of  motor  functions  exceed  the  perfection  observed 
in  higher  vertebrate  animals  and  in  man.  For  example,  they  reveal  a  direct  oxygen 
supply  of  tissues  and  cells.  This  situation  sharply  intensifies  the  function  of  their 
entire  organism.  The  mechanism  of  a  multiple  response  to  a  single  nervous  impulse 
permits  some  of  the  Diptera  to  perform  over  300  wing  vibrations  per  second.  The  exist¬ 
ence  of  special  load  charges  in  the  wings  of  dragonflies  and  some  other  insects 
in  the  form  of  the  so-called  pterostigma  or  of  a  wing  eye  removes  the  perilous 
vibrations  of  wings  known  in  aerodynamics  and  aviation  as  flatter.  I  wish  to  indicate 
that  the  efficiency  observed  in  some  water  beatles,  while  swimming,  reaches  an  im¬ 
mense  index  0.96. 

A  profound  knowledge  of  all  these  features  and  properties  not  only  greatly 
deepens  our  comprehensions  in  the  field  of  animal  physiology  and  morphology  as 
a  whole,  but  provides  food  for  the  development  of  bionics,  a  new  and  most  encou¬ 
raging  branch  of  technology  and  biology  striving  to  seek  for  new  fruitful  ideas. 
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through  a  precise  study  of  nature  and,  thus,  promote  the  advances  of  engineering 
and  technical  sciences. 

Recent  achievements  in  genetics  are  closely  associated  with  the  efforts  of  ento¬ 
mologists,  particularly  with  advances  in  morphology  and  taxonomy. 

I  am  deeply  convinced  that  contributions  of  recent  taxonomy  form  the  very  basis 
of  entomology  and  its  progress.  In  the  course  of  expanding  their  methods  of  re¬ 
search  taxonomists,  contrary  to  any  other  branch  of  biology,  are  liable  to  utilize  for 
their  particular  assets  all  levels  of  man’s  knowledge  of  organisms  ranging  from 
the  molecular  and  cellular  to  a  populational  and  biocoenological  storey.  It  freely 
applies  not  only  analytical  methods  of  research,  but  synthetic  ones  as  well.  It  starts 
off  with  the  study  of  separate  specimens  and  then  shifts  to  synthesis  and  in  this 
fashion  builds  up  a  system  of  taxons  related  to  different  levels.  It  acts  and  may 
be  adopted  as  a  simple  pattern  of  strict  logic  and  is  liable  to  reduce  the  entire 
gigantic  complexity  of  the  insect  world  to  a  limited  number  of  notions,  to  a  rank 
of  order,  suborder,  family  etc.  Thus,  taxonomy  skillfully  converts  the  complex  world 
of  insects,  this  peculiar  Kantian  «thing  in  itself»  into  a  cognizable  object. 

Taxonomy  benefits  by  the  achievements  of  other  fields  of  biology  and  in  turn 
facilitates  the  progress  of  the  latter.  This  unique  role  of  current  taxonomy  is  fre¬ 
quently  underestimated  or  not  fully  appreciated.  Those  who  at  times  refer  to  taxo¬ 
nomy  as  to  a  purely  «descriptive»  branch  of  science  fail  to  understand  that  such 
approach  escapes  a  true  apprehension  of  its  essence,  its  role  and  significance  and 
speaks  in  favour  of  a  certain  narrowness  of  its  estimation. 

One  of  the  most  responsible  and  major  tasks  of  current  taxonomy  lies  in  an 
accelerated  study  of  fauna  in  the  tropic  and  subtropic  countries,  which  possibly 
concentrate  up  to  80%  of  the  world’s  total  insect  fauna.  These  areas  envelop  many 
of  the  developing  and  young  independent  states.  The  study  of  fauna  in  these  regions 
would  undoubtedly  play  a  sufficient  role  in  the  cognition  of  nature  and  would  help 
to  learn  more  about  the  natural  resources  and  vermin  inhabitants  of  these  areas. 
Thus,  entomology  would  greatly  contribute  to  the  raise  of  the  productive  forces 
in  these  lands,  where  nature  itself  possesses  a  vast  budget  of  solar  energy  and  is 
able  to  serve  as  a  gigantic  source  of  additional  food  and  technical  materials  for  the 
benefit  of  the  human  race. 

Ecology,  which  regards  nature  as  a  complex,  interrelated  and  self-regulating 
system  ought  to  be  viewed  as  one  of  the  summits  in  the  development  of  current 
biology.  In  nature  as  such  there  is  nothing  harmful  or  beneficial  and  all  organisms 
find  their  adequate  localities  and  implement  their  function  within  the  framework 
of  definite  ecosystems.  It  is  man  alone  who  in  his  relations  with  nature  and  in  his 
ways  of  utilizing  it  has  built  up  his  own  particular  and  purely  practical  taxonomy 
and  has  subdivided  organisms  into  «harmful  and  useful»  ones.  However,  it  ought 
not  be  forgotten  that  apart  from  «the  harmful  and  useful»  species  there  exist  hund¬ 
reds  of  thousands  of  other  forms,  which  participate  in  the  substance  cycles  and  are 
bound  with  each  other  by  means  of  most  complex  ecological  ties,  which  constitute 
an  entirety  presently  known  as  an  ecosystem  or  biogeocoenosis.  The  insect  world  may 
serve  as  a  most  remarkable  biological  indicator  for  any  kind  of  ecosystems  and 
varied  types  of  its  possible  alterations  under  the  effect  of  newly  cultivated  areas, 
the  influence  of  different  chemical  agents,  including  industrial  contamination  and 
pollution,  chemical  methods  applied  for  pest  and  weed  control  and  under  the  effect 
of  numerous  other  measures  introduced  for  the  purpose  of  fostering  farming. 

For  example,  it  has  been  established  that  the  cultivation  of  virgin  lands  for 
raising  farm  crops  leads  to  radical  changes  of  the  entomofauna:  many  species  dis¬ 
appear  entirely,  others  reduce  in  number  by  100—500  and  even  more  times,  whereas 
separate  species,  on  the  contrary,  increase  in  numbers  at  a  similar  rate.  Secondary 
assemblages  of  organisms  are  being  built  up  known  as  agrobiocoenosis.  This  process 
is  involved  with  a  development  of  a  specific  complex  of  pests  particular  for  each 
of  the  newly  raised  plant  species.  At  times  these  complexes  appear  as  constant  ones 
for  entire  continents. 

Soil  insects  together  with  other  invertebrates  may  serve  as  fine  indicators.  This 
observation  permitted  to  develop  in  the  USSR  a  new  zoological  method  for  soil  diag¬ 
nosis,  which  may  be  used  as  a  precise  criteria  for  the  determination  of  many  featu¬ 
res  of  the  soil  cover,  including  such  indices  as:  the  type  of  the  soil-formation  pro¬ 
cess,  soil  fertility,  soil  chemism  as  well  as  its  physical  aspects  and  some  other 
features. 

The  insects’  capacity  to  serve  as  environmental  indicators  may  be  applied  to  the 
geological  past  of  the  Earth.  Complexes  of  fossil  forms  may  be  used  as  reliable 
indices  of  geological  age  of  separate  layers  of  the  Earth’s  core  and  of  respective 
climatic  conditions. 

It  is  doubtless  that  current  entomology  may  provide  the  investigator  and  those 
engaged  in  applied  branches  with  ample  information  involved  with  insect-indicators. 
The  development  of  research  studies  along  these  lines  represents  one  of  the  encourag- 
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ing  trends  for  future  progress  not  only  in  entomology,  but  also  in  fields,  which  it 
provides  for. 

From  remote  times  man  has  been  facing  the  phenomena  of  mass  outbreaks 
of  infections  intimately  related  with  insect  life  and  endangering  the  welfare  and 
health  of  the  human  race.  The  recently  established  population  ecology  has  led 
to  the  understanding  of  this  natural  phenomena.  This  fact  ought  to  have  a  sufficient 
progressive  effect  on  branches  of  applied  entomology  and  entire  biology. 

Among  the  ideas  of  population  ecology  special  interest  is  attached  to  the  concept 
of  automatic  regulation  of  population  density  of  specimens  based  on  the  cybernetic 
feedback  principle.  Within  this  self-regulating  mechanism  a  special  role  is  ascribed 
to  the  complex  of  biotic  effects,  namely,  to  parasites,  predators,  intraspecific  rela¬ 
tions  etc.  The  increase  of  population  density  automatically  involves  the  effect  of 
these  regulatory  factors,  which  release  the  population  from  being  overpopulated  and 
from  destruction.  As  to  climatic  factors,  they  are  regarded  merely  as  modifiers  for 
they  affect  the  numeral  variation  of  specimens,  but  fail  to  exhibit  a  regulatory 
influence. 

The  concept  of  self-regulating  population  density  regarded  as  a  fundamental 
principle  of  the  organisms’  numeral  dynamics  permits  to  generalize  scientific  data, 
which  at  first  glance  appear  to  be  of  diverse  nature.  The  phenomenon  of  group  effect 
as  a  constituent  element  connected  with  phase  variation  in  locust  and  other  insect 
species,  is  closely  linked  to  this  concept.  The  idea  of  a  mutualistic  function  establi¬ 
shed  between  a  parasite  and  predator  within  the  «natural  enemy-victim»  system 
ought  to  be  incorporated  into  the  framework  of  this  concept.  Investigators  have 
disclosed  such  anatomo-physiological  reactions  in  a  host  organism  in  favour  of  its 
parasite.  It  appears  that  these  reactions  are  analogous  to  intimate  trophic  relations 
between  tissues  of  the  mother  organism  and  fetus.  Apparently,  the  earlier  established 
rather  simple  notions  according  to  which  parasites  and  predators  are  regarded  in  na¬ 
ture  merely  as  the  organism’s  enemies  are  not  any  longer  valid. 

Thus,  the  immense  potential  of  insects’  capacity  for  reproduction  insures  them 
from  dying  out  under  extreme  influences  of  modifying  environmental  factors.  Howe¬ 
ver,  this  very  insuring  feature  could  have  been  perilous  for  the  species  survival 
without  the  beneficial  regulatory  role  of  natural  enemies,  the  group  effect  and  the 
effect  of  other  biotic  influences  of  feedback  nature. 

As  a  whole  the  current  ideas  on  population  dynamics  of  species  dynamics  helps 
man  to  comprehend  most  complex  biological  processes  developing  in  nature.  The  re¬ 
gulatory  role  of  organisms  is  undoubtedly  much  wider  than  seemed  earlier  and 
comprises,  for  example,  the  function  of  phytophagous  insects,  various  detritopha- 
gous  etc.  Perspective  scientific  explorations  along  these  lines  appear  to  be  an  en¬ 
couraging  condition  for  the  promotion  of  knowledge  in  biology  as  a  whole  and 
in  such  applied  branches,  as  methods  of  biological  pest  control,  plant  protection  etc. 

The  growth  of  human  population  and  total  progress  of  science  and  technology 
have  an  increasing  gigantic  impact  on  natural  biogeocoenosis.  The  general  progres¬ 
sive  goal  of  mankind  and  science  lies  in  attaining  maximal  benefit  and  in  evading 
perilous  consequences  caused  by  these  immense  impacts.  And  in  connection  with 
this  situation  a  contemporary  thoughtful  entomologist  whose  knowledge  is  based 
on  the  experience  of  ecology  ought  to  bear  in  mind  the  fact  that  each  of  man’s  single 
action  in  nature  inevitably  involves  a  series  of  consequences,  which  often  appear 
to  be  of  perilous  nature. 

Recent  entomology  is  intimately  connected  with  man’s  practical  needs  and  plays 
an  outstanding  auxiliary  role  in  human  society.  Numerous  entomologists  are  waging 
a  continuous  struggle  with  man’s  enemies  —  pests  and  mites  in  farming,  forestry  and 
in  the  field  of  public  health.  It  is  the  best  possible  kind  of  wars  for  it  serves  the 
most  noble  ideals  —  the  raise  of  human  welfare.  In  this  struggle  entomologists 
succeed  in  preserving  food  and  technical  resources  from  destruction,  participate 
in  a  develop  means  and  measures  for  ensuring  man’s  life  and  health. 

The  scope  of  losses  suffered  from  pests  in  farming  and  forestry  are  immense, 
however,  their  estimation  confronts  with  serious  difficulties  involved  with  numerous 
circumstances.  It  ought  to  be  emphasised  that  though  the  successful  battle  with 
pests  in  highly  developed  countries  has  put  an  end  to  many  losses,  yet  there  is  no 
good  reason  to  evolve  a  pseudoimpression  that  the  harm  has  already  been  overcome 
or  is  rather  insignificant.  We  would  get  a  true  picture  of  damage  caused  by  pests 
had  we  ceased  pest  control  measures  practised  in  a  number  of  large  countries  or  vast 
natural  economic  areas.  Naturally  no  one  would  agree  to  such  dangerous  and  deva¬ 
stating  experiment. 

However,  such  experiments  had  been  frequently  set  up  in  the  past  without  man’s 
consent  in  the  epoch  of  prescientific  knowledge,  when  measures  of  animal  and  plant 
protection  against  pests  were  not  yet  known.  I  wish  to  remind  you  that  such  state 
of  affairs  still  existed  in  the  early  years  of  the  XX  century  i.  e.  60—65  years  ago. 
At  that  time  the  devastating  losses  caused  by  pests  reached  enormous  figures.  There 
were  not  too  many  attempts  to  appraise  losses  and  data  cited  by  different  authors 
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are  at  times  contradictory.  And,  nevertheless,  the  study  of  these  accounts  in  most 
interesting  and  instructive. 

For  example,  the  annual  losses  suffered  by  farming  and  forestry  in  prerevolu¬ 
tionary  Russia  is  estimated  at  a  sum  near  to  1.5  milliard  of  gold  roubles  i.  e.  it  rea¬ 
ched  a  total  amount  of  about  70%  of  the  state’s  budget  of  that  time.  Respective 
losses  in  U.  S.  A.  reached  1.3  milliard  dollars  in  accordance  with  the  gold  standard 
of  those  days.  The  total  losses  amounted  to  about  10—20%  of  the  entire  plant  and 
animal  output  and  reached  20 — 30%  in  fruit  cropping. 

Recent  advances  in  pest  control  attained  on  the  basis  of  scientific  achievements, 
including  those  of  entomology,  at  times  lead  to  a  situation,  when  man  forgets  deva¬ 
stating  misfortunes  of  the  past.  However,  no  sooner  we  cease  to  wage  a  battle 
against  our  enemies,  we  may  be  on  the  verge  of  starvation.  And  even  in  our  time 
the  total  losses  inflicted  to  man’s  economy  by  pests,  diseases  and  weeds,  according 
to  data  submitted  by  FAO  UNO  is  none  less  than  20%  of  the  world’s  total  output 
of  food  products.  In  the  young  developing  countries  these  losses  are  undoubtedly 
still  higher. 

One  of  the  significant  economical  aspects  involved  with  pest  control  lies  in  a  ra¬ 
pid  and  profitable  compensation  of  invested  expenditures.  The  coefficient  of  justified 
expenditures  throughout  the  entire  USSR,  according  to  the  data  issued  by  the  All- 
Union  Institute  of  Plant  Protection,  amounts  to  8.  In  separate  farming  areas  and 
in  the  case  of  some  particular  technical  and  fruit  crops  the  coefficient  raises  to  15 — 
20  and  even  more.  This  means  that  money  investments  into  pest  control  measures 
to  protect  plants  and  animals  has  proved  to  be  a  most  expedient  lever  for  the  total 
raise  of  productive  forces  in  farming.  This  is  applicable  to  both:  to  an  all-state  level 
and  to  separate  farming  economies. 

It  is  appropriate  to  outline  one  more  vital  branch,  namely,  medical  entomology 
and  acarology,  which  are  destined  to  guard  man’s  health  from  the  harmful  effect 
of  two  kinds  of  pests  —  from  transmitters  of  disease  incitors  and  blood-suckers, 
which  deteriorate  the  life  of  human  populations.  This  double  harmfulness  is  fre¬ 
quently  set  within  a  single  species  carrier. 

The  number  of  human  disease  transmitters  amounts  to  many  hundred  and 
thousand  insect  and  mite  species.  The  most  widely  distributed  ones  are  the  malaria 
and  other  types  of  mosquitoes,  black-flies,  sand-flies,  horse-flies,  tsetse-flies,  sy- 
nanthrop  flies,  fleas,  lice  and  other  insects.  All  of  them  are  transmitters  of  various 
diseases.  It  is  worth  mentioning  such  diseases  as:  Protozoa  diseases,  malaria  and 
African  sleeping  sickness,  exanthematous  typhus  and  other  kinds  of  fevers,  which  form 
the  group  of  rickettsial  diseases.  As  to  bacterial  diseases  plague  is  known  for  its 
fatal  issue.  Viral  disease:  yellow  fever  and  other  fever  forms  as  well  as  Japanese 
and  mite  encephalitis  are  spread  by  viral  inciting  insects. 

Some  insects  and  above  all  synantropic  flies  may  act  as  facultative  transmitters 
of  such  diseases  as  intestine  infection  (cholera,  typhus  abdominalis,  dysentery),  po- 
liomyolitis,  tularemia,  epidemic  conjuctivitis,  trachoma  etc. 

Many  of  these  diseases  lead  to  a  lethal  issue  either  to  grave  forms  of  invalidity. 
Some  of  them  cause  mass  affection  of  human  beings  and  turn  out  to  be  a  national 
calamity.  This  refers  not  only  to  plague,  exanthematous  and  other  types  of  typhus, 
which  in  the  past  carried  away  hundred  of  thousand  human  lifes.  This  also  concerns 
malaria,  encephalitis,  different  kinds  of  fever  etc. 

A  careful  study  and  subsequent  discovery  of  the  very  nature  of  many  of  the 
abovementioned  diseases,  the  disclosure  of  the  composition  of  their  transmitters,  pro¬ 
found  examination  of  their  taxonomy,  biology,  ecology  and  physiology  carried  out 
in  many  countries  required  enormous  efforts  of  the  part  of  many  men  of  science  and 
is  justly  regarded  as  a  great  contribution  to  public  health. 

The  victory  over  malaria,  as  a  mass  disease  widely  spread  in  a  number  of  lands, 
is  a  vivid  demonstration  of  recent  achievements  in  studying  the  nature  of  transmit¬ 
ters  and  in  elaborating  control  measures  for  combatting  these  diseases.  Malaria 
greatly  undermined  man’s  health  and  hindered  the  development  of  national  economy 
in  a  number  of  areas  of  the  USSR,  Italy,  India  and  other  countries.  In  prerevolu¬ 
tionary  Russia  malaria’s  impact  annually  affected  some  5,000,000  men.  One  of  the 
most  perilous  malaria  areas  were  those  of  the  Black  Sea  coast  margin  of  the  Cau¬ 
casus  and  the  renown  Colchis,  where  ten  and  hundred  thousand  subjects  were  an¬ 
nually  struck  by  the  disease.  Now  these  sad  facts  have  been  forgotten  and  the  Black 
Sea  areas  as  well  as  Colchis  have  been  converted  into  blooming  and  fashionable 
health  resorts,  the  best  of  its  kind  in  the  USSR.  No  traces  of  malaria  in  the  area. 

The  great  national-wide  efforts  contributed  by  scientists  towards  a  final  eradica¬ 
tion  of  malaria  as  a  mass  disease  is  recorded  in  bibliographical  evidence.  The  number 
of  papers  printed  in  the  USSR  by  1935  related  to  malaria  studies  and  to  investigations 
in  adjacent  fields  amounted  to  7,000. 

Presently  a  grave  state  of  peoples’  health  in  connection  with  diseases  spread 
through  insect  and  mite  transmitters  is  still  very  acute  in  many  of  the  young  and 
developing  countries,  particularly  those  of  the  tropic  area.  For  instance,  accor- 
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ding  to  data  of  1963  the  sleeping  sickness  wiped  out  entire  settlements  in  a  number 
of  countries  of  Africa  and  in  some  of  the  affected  areas  the  population  reduced  by 
hundereds  of  thousands.  Another  peril  constantly  endangering  the  African  continent 
is  onchocerciasis  transferred  by  black-flies.  This  disease  leads  to  heavy  forms  of  in¬ 
validity,  to  weakening  or  loss  of  sight.  It  tears  away  tens  and  thousands  of  men 
from  productive  labour  activity  and  strongly  affects  the  life  of  the  society  retarding 
its  material  and  spiritual  progress. 

Another  group  of  man’s  pests  the  blood-sucking  insects,  develop  most  horrible, 
and  at  times,  unbearable  conditions  of  life  and  labour.  The  group  of  flying  blood¬ 
suckers  related  to  the  Diptera  order  has  been  called  in  the  Russian  language  «gnus» 
(that  means  «rot»).  To  these  are  ascribed:  black-flies,  mosquitoes,  horse-flies  and 
sand-flies,  which  frequently  attack  man  together. 

Mass  and  regular  attacks  of  «gnus»  insects  in  poorly  inhabited  areas  of  northern 
Eurasia  strongly  reduce  labour  efficiency  by  20 — 40%,  particularly  among  workers 
engaged  in  lumbering  and  building  works.  In  Africa  and  Central  America  attacks 
of  black-flies  hamper  the  life  and  work  of  man  in  a  number  of  fertile  areas.  People 
are  frequently  enforced  to  flee  from  these  regions  or  avoid  settling  them.  This  cir¬ 
cumstance  inhabits  the  economic  development  of  vast  territories. 

Evidently  only  new  additional  efforts  in  the  field  of  medical  entomology  and 
further  studies  of  control  measures  will  help  to  solve  the  problem.  It  is  desirable 
that  practical  measures  should  be  directed  not  only  to  a  single  wide  front  effort 
to  wipe  out  pests,  but  where  it  appears  to  be  possible,  to  introduce  a  series  of  ra¬ 
dical  measures  for  combatting  «gnus»  by  changing  and  reshaping  the  local  environ¬ 
mental  factors,  ecological  conditions,  through  the  implementation  of  land  reclamation 
and  drainage  works  and  by  deforestation  of  areas  next  to  inhabited  sites  with  an  aim 
of  converting  the  latter  into  parks  etc.  Such  radical  measures  are  frequently  invol¬ 
ved  with  serious  expenditures,  however,  in  a  short  run  such  investments  prove  to  be 
fully  justified  for  there  is  no  longer  any  need  to  mobilize  annual  efforts  to  combat 
pests.  The  proposed  solution  neatly  coincides  with  the  basic  principle  of  public 
health  according  to  which  prophylaxis  is  much  better  than  treatment.  The  recom¬ 
mended  sanitation  measure  would  shortly  reveal  a  favourable  effect  on  man’s  health, 
his  labour  effeciency  and  sharply  facilitate  the  development  of  adequate  conditions 
for  economic  and  cultural  progress  in  these  areas.  Thus,  entomology  of  our  days 
would  fulfill  one  more  noble  function  in  the  name  of  man’s  happiness. 

This  brief  outline  shows  the  many-sided  significance  of  entomology  and  its  body 
of  specialists  who  tirelessly  devote  their  knowledge  and  efforts  to  raise  the  welfare 
of  the  human  race.  They  contribute  to  mankind  by  freeing  people  from  the  danger 
of  starvation  and  diseases.  And,  though  the  idea  of  «human  happiness»  is  a  highly 
delicate  category,  yet  in  a  realistic  sense  it  means  first  of  all  —  «to  be  free  of  unhap¬ 
piness».  And  along  these  lines  it  may  be  righteously  stated  that  entomologists  help 
to  build  up  «the  Ship  of  Happiness  on  Earth». 

Man’s  life  would  be  dreadful,  dreary  and  monotonous  without  the  living  nature 
around  him.  Had  we  not  known  animals  and  plants,  which  bring  so  much  happiness, 
bring  us  into  contact  with  most  diverse  colours  and  forms  and  keep  the  human  soul 
and  mind  in  a  state  of  constant  desire  to  understand  and  perceive  multiple  and 
complex  Jaws  of  living  nature.  Apparantly,  we  entomologists,  as  representatives 
of  one  of  the  widest  branches  of  biology,  could  have  narrowed  the  gap  separating 
men  from  nature  by  means  of  propagating  an  everincreasing  interest  in  biological 
phenomena  and,  thus,  help  to  avoid  the  menace  of  narrow-mindness  and  stale  tech- 
nieism,  which  is  endangering  to  affect  wide  strata  of  the  present  day  human  society. 
Hence,  we  would  make  a  most  worthy  contribution  to  one  of  the  most  acute  problems 
of  our  time,  namely,  to  the  preservation  of  nature. 

A  poet  and  an  artist  benefit  by  Nature’s  beauty  in  the  best  way  —  they  create 
most  remarkable  images  of  nature  and  cause  it  no  harm.  And  had  each  of  us  been 
deep  in  his  heart  just  a  bit  of  a  poet  or  artist,  we  would  undoubtedly  foster  our  role 
and  responsibility  in  mankind’s  efforts  on  the  road  to  progress. 
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GENERAL  ASPECTS  OF  NEUROENDOCRINOLOGY  IN  INSECTS 

M.  G  e  r  s  c  h 

(Zoologisches  Institut,  Jena,  DDR) 

Following  a  practically  traditional  custom  the  International  Congress  of  Ento¬ 
mology  which  was  opened  by  the  inaugral  address  of  the  president  will  conclude 
with  papers  on  fundamental  problems  of  entomology. 

Is  tnere  any  subject  so  broad  and  comprehensive  as  to  deserve  this  claim?  Con¬ 
sidering  the  multiplicity  of  problems  in  the  field  of  entomology  which  were  discussed 
during  this  congress  one  could  negate  this  question.  But  in  that  case  one  would 
overlook  the  fact  that  every  single  result  is  connected  with  the  endeavour  to  see 
it  in  its  greater  complex. 

The  same  principle  of  arrangement  of  components  for  the  performance  of  uniform 
function  in  the  whole  organism  is  shown  by  structure  and  function  of  all  organisms. 

That  is  the  starting-point  for  the  choice  of  the  present  theme:  taking  as  an 
example  the  insects  as  an  animal  class  being  unusual  in  many  respects  an  attempt 
will  he  made  to  show  certain  fundamental  principles  of  this  regulation  in  animal 
organisms. 

With  that  is  connected  the  idea  that  even  the  insects  are  a  most  instructive 
example  for  answering  some  fundamental  questions  of  this  kind. 

Every  biological  system  —  more  generally  —  every  sphera  of  life  is  composed 
of  partial  systems.  That’s  the  case  within  the  human  species  just  as  in  the  animal 
oecological  systems,  in  the  organization  of  individuals  and  finally  down  to  the  cell 
with  its  different  compartements. 

Forms  and  mechanisms  of  coordination  are  in  close  relation  to  these  composed 
systems  of  arrangement.  Their  forms  differ  in  adaptation  to  the  respective  level 
of  action.  The  kind  of  coordination  in  the  vegetable  kingdom  differs  in  many  respects 
from  that  in  the  animal  kingdom.  Nevertheless  both  kingdoms  of  organisms  have 
common  principles  of  coordination. 

As  is  well  known  animals  possess  two  mechanisms  of  integration  resp.  coordi¬ 
nation  having  been  developed  during  the  course  of  evolution:  the  fast  reacting  ner¬ 
vous  system  and  the  more  slowly  responding  endocrine  system. 

For  a  long  time  the  terms  neurology  and  endocrinology  used  in  this  respect  have 
obscured  the  fact  that  both  fields  possess  many  areas  in  common.  Different  pro¬ 
cesses  as  reproduction,  development  and  growth  are  controlled  by  both  systems  of 
coordination.  Special  neurons  are  sites  of  production  of  special  hormones.  Other 
neurons  act  as  receptors  of  endocrine  stimuli.  In  many  cases  endocrine  organs  are 
directly  controlled  by  the  nervous  system.  Other  organs  again  can  be  regulated 
or  coordinated  either  by  the  nervous  system  or  by  the  endocrine  system. 

The  knowledge  of  the  regulatory  systems  of  insects  is  at  the  same  time  able 
to  give  a  general  insight  into  the  fundamental  forms  of  coordination  and  their  evo¬ 
lution.  With  regard  to  this  general  aim  we  have  to  deal  with  four  problems: 

1)  the  organization  of  the  insect  nervous  system; 

2)  the  mode  of  neuroendocrinological  action  in  insects; 

3)  hormonal  regulation  other  than  neuroendocrinological  in  insects; 

4)  evolution  of  principles  and  phenomena  of  coordination  and  regulation  in  ani¬ 
mal  organisms. 

As  is  well  known  the  primitive  structure  of  the  insect  nervous  system  consists 
of  a  dorsal  brain  with  two  longitudinal  ventral  nerve  cords  containing  paired  ganglia 
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in  each  segment,  from  which  the  peripheral  nerve  rises.  In  most  insects  the  ganglia 
coalesce  in  varying  degrees  mostly  combined  with  the  fusion  of  segments.  An  extreme 
mode  of  fusion  of  ganglia  is  found  in  the  highly  evolved  cyclorrhaphan  diptera. 
Which  shows,  that  in  the  structure  of  the  insect  nervous  system  signs  of  evolution 
are  to  he  seen. 

The  neuron  is  the  basic  unit  of  the  nervous  system. 

In  summary: 

Morphologically,  histologically  and  at  the  substructural  level  perikarya  and  cell 
processes  of  the  neurons  do  not  show  specific  features  of  diversity.  But  we  know, 
that  such  a  diversity  may  exist.  Neurons  may  produce  transmitter  substances  such 
as  acetyl  cholin,  or  other  mediator  substances  with  comparable  functions.  Neurons 
may  produce  neurohormones  of  peptidergic  character  but  they  may  also  be  of  another 
chemical  nature  for  instance  catecholamines.  Neurons  may  act  on  the  hormonal  way 
on  the  one  hand  and  on  the  nervous  pathway  on  the  other,  probably  in  some  cases 
with  the  same  kind  of  substances.  These  are  the  actual  problems  of  neuroendocrino¬ 
logy  in  insects. 

It  is  a  matter  of  history  that  the  basic  morphological  and  functional  relationships 
which  make  up  the  fundamental  concept  of  neuroendocrinology  first  attained  any 
recognition  in  the  field  of  entomology.  The  initial  research  into  neuroendocrinology 
dealt  with  the  discovery  by  the  Polish  zoologist  Kopec  in  1917  —  that  means  about 
fifty  years  ago!  —  of  the  role  of  the  brain  as  a  source  of  hormones  regulating. 

The  term  «neuroendocrinology»  includes  the  idea  that  the  neuron  or  special 
single  neurons  are  able  to  produce  hormones  which  are  transported  via  haemolymph 
to  their  target  organs. 

The  site  of  formation  of  all  neurohormones  is  the  neurosecretory  cell.  The  clas¬ 
sical  conception  of  the  neurosecretory  cell  is  not  justifiable  any  longer.  Only  a  few 
years  ago  a  secretory  neuron  was  considered  to  be  a  nerve  cell  containing  histolo¬ 
gical  stainable  products  being  released  by  axon  terminals  into  capillaries  namely 
neurohaemal  organs. 

Owing  to  the  present  uncertainty  concerning  the  functional  significance  of  these 
structures  they  often  are  denoted  as  «synaptoids».  The  extension  in  meaning  of  the 
term  «neurosecretory  cell»  is  not  only  based  on  structural  statements.  It  has  re¬ 
cently  been  shown  that  insects  especially  possess  neurosecretory  elements  of  a  diffe¬ 
rent  kind. 

Based  on  the  latest  findings,  there  appear  to  be  two  basically  different  types  of 
neurosecretions.  In  one  type  peptide-like  substances  are  produced  and  in  the  other 
type,  non-peptide-like  substances.  The  latter  type  involves  either  the  transmitter  sub¬ 
stance  acetylcholine  or  adrenalin.  In  addition,  however,  substances  in  the  class 
of  catecholamines  and  of  monamines  have  also  been  found  as  secretory  products 
of  neurones. 

The  close  interrelationship  between  various  neuroendocrine  functions  is  not 
alone  due  to  the  physical  nature  of  the  active  principles  involved.  It  is  also  evident 
in  the  manner  in  which  its  activity  develops  and  expresses  itself.  Here  we  come 
to  the  question  of  so-called  neurosecretory  innervation.  In  this  field,  too,  we  are 
going  to  have  to  change  some  long  held  beliefs.  Even  today  it  is  still  generally 
accepted  that  the  substances  formed  in  neurosecretory  cells  exercise  their  effects  as 
neurohormones  via  the  blood  circulation.  In  other  words,  this  is  the  method  of  endo¬ 
crine  functioning.  It  is  not  important  in  this  connection  whether  the  neurohormone 
in  question  regulates  a  non-endocrine  or  an  endocrine  organ.  An  example  of  the 
latter  case  is  the  regulation  of  the  prothoracal  gland  by  the  activation  hormone  of  the 
brain.  This  will  be  designated  here  as  the  first  type  of  neurosecretory  inner¬ 
vation. 

In  the  second  type  of  neurosecretory  innervation,  the  effector  organ  is  regulated 
over  direct  synaptic  or  synaptoid  innervation,  whereby  the  neurosecretory  fibres  li¬ 
berate  the  secretion  at  the  terminal  swellings.  As  shown  by  the  latest  findings,  this 
type  of  regulatory  system  appears  to  be  quite  widely  found  in  insects. 

In  the  main,  these  conclusions  have  so  far  been  reached  only  from  submicro- 
scopic  data. 

The  second  type  of  neurosecretory  innervation  refers  to  both  endocrine  and 
non-endocrine  organs.  A  few  examples  of  this  type  may  be  mentioned  here.  One 
of  the  most  interesting  is  represented  by  the  regulation  of  the  heart  action  in  insects. 

Recent  observations  suggest  that  cardiac  activity  can  be  regulated  by  two  mecha¬ 
nisms.  In  addition  to  the  neurohormonal  mechanism  a  direct  neural  mechanism  must 
also  be  assumed. 

Synaptic  contacts  exist  between  the  heart  muscle  and  some  axones  which  contain 
granules.  The  neurosecretory  material  of  the  small  granules  seems  therefore  to  ope¬ 
rate  as  neuromediator. 

In  roaches  neurosecretion  can  be  observed  under  the  ordinary  microscope  in  vivo 
in  the  lateral  heart  nerves,  which  has  also  been  confirmed  under  the  electron  micro¬ 
scope  for  Blalella  germanica.  Along  the  entire  course  of  the  lateral  heart  nerves 
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in  Periplaneta  americana  there  are  two  kinds  of  elementary  granules,  either  separated 
in  the  various  axones  or  in  some  cases  occurring  together  in  the  same  axone. 

Among  aphides  also,  that  have  been  investigated,  it  has  been  found  that  a  me¬ 
dian  nerve  containing  secretory  products  arises  from  the  corpora  cardiaca  along  the 
ventral  side  of  the  heart.  This  also  suggests  a  direct  neurosecretory  regulatory  effect 
on  the  heart  activity.  Entirely  similar  relationships  between  innervation  of  the  heart 
and  regulation  of  the  cardiac  activity  are  found  in  Calliphora. 

A  number  of  observations  of  recent  date  indicate  further  that  the  gut  is  also 
provided  with  endings  of  secretory  nerves  (Nayar,  1956;  Johnson,  1963;  Strong,  1966). 
It  would  therefore  appear  quite  possible  that  regulation  of  the  enzymatic  functions 
of  the  midgut  cells  too  may  take  place  by  way  of  the  two  neurosecretory  mechanisms 
(Thomson  a.  Moller,  1961). 

As  in  the  case  of  the  midqut,  in  the  aphid  Myzus  persicae  axons  with  secretory 
products  extend  to  cells  of  the  posterior  salivary  gland.  This  likewise  suggest  a  regu¬ 
latory  function  (Bowers  a.  Johnson,  1966). 

Particulary  illuminating  in  this  connection  also  are  the  relationshisp  of  innerva¬ 
tion  in  other  glands.  These  observations  indicate  at  the  very  least  that  neurosecretory 
granules  regulatt  the  functions  of  these  glands  via  synaptoid  structures.  In  some 
cases  this  is  additionally  attained  by  the  neurohormonal  route.  This  applies  both 
to  exocrine  and  endocrine  glands. 

A  few  examples  may  be  given  first  from  the  filed  of  exocrine  glands:  Investiga¬ 
tions  about  physiology  of  water  and  ion  reabsorption  chiefly  in  Orthoptera  and 
Dìptera  have  demonstrated  that  neurohormones  regulate  the  activities  in  particular 
of  the  rectal  glands.  The  mechanism  of  the  reabsorption  has  not  been  fully  explained 
yet  but  it  is  based  on  changes  in  the  permeability  of  the  epithelium  of  the  rectal 
glands.  It  is  of  interest  in  this  connection  that  neurosecretory  axone  terminations 
occur  in  the  rectal  papillae  of  Calliphora  erythrocephala  (Gupta  a.  Berridge,  1966). 
These  axones  originate  in  the  abdominal  ganglia.  Taken  in  combination  with  various 
other  anatomical  facts,  it  must  therefore  be  assumed  that  the  function  of  the  rectal 
epithelium  is  also  controlled  by  way  of  the  direct  neural  route. 

It  is  well  known  that  the  corpora  cardiaca  represent  nervous  structures.  They 
are  composed  of  two  types  of  cells,  namely  extrinsic  and  intrinsic.  The  latter  are 
secretory  cells  which  are  innervated  via  synapses.  These  represent  the  terminations 
of  neurosecretory  axones  and  contain  neurosecretory  granules  in  addition  to  synaptic 
vesicles  (B.  Scharrer,  1963;  Normann,  1965).  These  facts  likewise  point  to  direct  ner¬ 
vous  control  of  the  activities  of  the  gland  cells  of  the  corpora  cardiaca.  The  same 
may  be  said  to  apply  to  the  corpora  aliata. 

Of  special  interest  are  the  recently  reported  relationships  holding  for  the  protho- 
racal  glands.  It  has  long  been  regarded  as  definite  that  here  is  hormonal  control 
of  its  functions  by  way  of  the  activation  hormone  (the  so-called  brain  hormone). 
The  latest  findings,  however,  permit  the  assumption  that  both  the  prothoracal  gland 
and  the  portion  of  the  ring  gland  which  is  homologous  to  it  in  Diptera ,  also  are  pro¬ 
vided  with  secretory  nerves.  Further,  the  portion  of  the  ring  gland  corresponding 
to  the  thorax  gland  in  Calliphora  is  supplied  with  nerves  with  secretory  products 
whose  axones  end  diffusely  in  the  gland  (Normann,  1965) . 

Neurosecretory  elementary  granules  have  been  demonstrated  with  the  electron 
microscope  in  the  nerves  innervating  the  prothoracal  gland  in  Leucophaea  (Scharrer, 
1964),  recently  also  in  Hyalophora  cecropia  (Hermann  a.  Gilbert,  1966),  and  some 
other  insects.  The  general  conclusion  is  therefore  grawn  as  follows: 

«The  possibility  therefore  exists  that  some  sort  of  direct  neurosecretory  control 
is  exercised  over  the  glands  of  many  species». 

«This  implies  that  the  control  system  for  the  ecdysal  glands  may  be  more  exten¬ 
sive  than  originally  believed,  and  that  the  control  system  may  be  comparable  to  that 
of  the  corpora  aliata»  (Herman  a.  Gilbert,  1966). 

Recent  research  therefore  indicates  that  various  insect  organs  are  under  double 
control.  On  the  one  hand  this  takes  place  through  the  neurohormones  which  are 
secreted  into  the  blood  by  way  of  the  neurohaemal  organs  and  reach  their  point 
of  influence  by  the  blood  route.  On  the  other  hand,  the  organs  have  direct  innerva¬ 
tion  in  which  it  appears  that  liberation  of  neurosecretory  products  takes  place 
through  synaptoid  structures. 

Neurosecretory  synaptoids  occur  in  the  areas  of  the  central  nervous  system,  the 
peripheral,  and  the  stomatogastric  system.  This  system  of  innervation  operates  for 
motility  system  such  as  the  heart  and  gut,  exocrine  glands  such  as  the  salivary  glands, 
gut  cells,  rectal  cells,  endocrine  gland  elements  such  as  the  corpora  cardiaca,  corpora 
aliata,  prothoracal  gland  and  ring  gland,  as  well  as  for  portions  of  the  nervous  system 
and  sense  organs. 

This  raises  the  question  of  the  significance  of  such  a  dual  control  over  the 
functions  of  individual  organs.  Here,  however,  it  is  not  yet  possible  to  make  any 
concrete  statements.  Nevertheless,  it  does  seem  a  possibility  that  the  liberation  of 
the  two  types  of  neurosecretory  substances  act  to  complement  each  other.  The  hor- 


mone  route,  in  which  the  neurohormone  goes  from  the  neurohaemal  organs  via  the 
blood  to  the  effect  organs,  represents  a  tonic  reaction.  In  physiological  colour  change, 
based  for  example  on  alterations  in  the  chromatophores,  which  in  inserts  are  con¬ 
trolled  not  by  the  nervous  system  but  by  hormones,  such  regulation  takes  place 
exclusively  through  this  tonic  mode  of  action.  The  chromatophores  respond  to  the 
neurohormone  after  a  marked  period  of  delay.  We  lack  definite  information  about 
this  processes  underlying  the  tonic  reactions. 

In  contrast,  the  liberation  of  a  neurosecretory  substance  as  a  mediator  substance 
at  the  synaptoide  structures  makes  a  phasic  reaction  possible.  An  excellent  example 
of  this  is  the  insect  heart,  which  reacts  immediately  upon  application  of  a  neurohor¬ 
mone.  The  concept  of  a  dual  type  of  coordination  would  imply  that  one  and  the 
same  substance  is  able  to  quickly  initiate  a  particular  process  and  then  regulate 
it  over  a  considerable  period  of  time.  The  neurosecretory  substance  liberated  at  the 
synaptoid  liberation  of  the  neurosecretion  stimulates  the  function  while  the  further 
feed-in  of  the  neurohormone  via  the  blood  regulates  its  progress.  Only  further  pain¬ 
staking  experimental  work  will  show  whether  this  hypothesis,  which  seems  probable 
from  the  present  state  of  our  knowledge  corresponds  to  reality. 

The  principle  of  a  dual  supply  of  neurosecretory  substance  is  not  limited  to  in¬ 
sects  only.  Similar  arrangements  appear  to  exist  among  other  invertebrates,  especially 
in  crabs  and  in  molluscs.  Although  no  such  data  is  available  for  the  numerous 
animal  species,  it  may  be  assumed  that  in  keeping  with  the  widespread  phenomenon 
of  neurosecretion  in  the  animal  kingdom,  that  it  is  also  widespread  among  animals 
and  that  this  will  be  revealed  during  the  course  of  further  investigations. 

Recent  findings  show  very  forcibly  that  the  nervous  system  carries  out  its  re¬ 
gulatory  functions  right  from  the  beginning  with  the  aid  of  chemical  factors.  It  is 
obvious  that  the  relationships  between  nervous  and  neurohormone  control  are  much 
closer  than  could  have  been  assumed  up  until  a  short  time  ago.  This  is  most  clearly 
evident  in  insects,  where  neuroendocrine  regulation  plays  a  decisive  role  in  the  ove¬ 
rall  system  of  regulating  mechanisms. 

As  the  insects  dispose  at  the  same  time  of  control  by  means  of  real  hormonal 
glands  which  are  at  least  morphologically  independent  of  the  neuroendocrine  system 
the  question  under  discussion  is  the  fundamental  communications  between  the  neuro¬ 
endocrine  system  and  the  endocrine  glands.  As  is  well  known,  endocrine  glands  means 
corpora  aliata  and  prothoracic  glands. 

In  this  connection  the  status  of  the  corpora  cardiaca  is  of  interest.  As  descen¬ 
dants  originally  of  the  hypocerebral  ganglion  the  corpora  cardiaca  represent  portions 
of  the  central  nervous  system.  Due  to  their  primary  functions  as  a  storage  organe 
for  neurosecretory  material  coming  from  brain  they  are  characterized  as  an  obvi¬ 
ously  highly  differentiated  neurohaemal  organ.  But  simultaneously  they  dispose 
of  secretory  cells  producing  their  own  hormones.  Therefore  corpora  cardiaca  combine 
the  storage  function  in  the  sense  of  a  neurohaemalorgan  with  the  function  of  a 
neuroendocrine  gland. 

The  primary  interpretation  of  them  as  a  highly  modified  ganglion  is  correct. 
In  the  neuroendocrine  complex  they  can  be  seen  also  as  a  mediator  to  endocrine 
glands  which  one  has  to  distinguish  both  ontogenetically  and  morphologically  from 
the  neuroendocrine  system. 

For  a  general  comprehension  of  the  neuroendocrine  complex  of  insects  on  the 
one  hand  and  for  an  understanding  of  their  complete  hormonal  system  on  the  other, 
ontogenesis,  morphology  and  function  of  corpora  aliata  are  of  special  interest. 

The  corpora  aliata  occur  in  all  insects  and  are  paired  in  their  primary  disposi¬ 
tion.  There  is  a  nervous  connection  between  the  corpora  aliata  and  the  corpora 
cardiaca.  Ontogenetically  they  arise  from  ectodermal  invaginations  between  mandible 
and  first  maxilla.  During  progress  of  ontogenesis  they  show  a  tendency  to  change 
their  position  to  the  dorsal  side.  It  is  of  great  interest  that  in  Apterygota  ( Thysa - 
nurd)  the  small  loops,  tied  up  at  the  ectoderm,  stay  at  the  basis  of  the  maxilla  and 
don’t  go  to  the  oesophagus.  It  is  probably  a  sign  of  primary  situation. 

In  this  connection  it  is  worth  mentioning  that  the  aortal  contact  is  much  closer 
at  the  corpora  cardiaca  than  at  the  corpora  aliata.  In  several  orders  of  insects,  for 
instance  Ephemeridae ,  Saltatoria,  Mantidae,  Blattariae,  Coleóptera  and  Neuroptera , 
the  corpora  aliata  are  without  any  direct  contact  with  the  dorsal  vessel.  In  contrast 
to  the  above,  in  Odonata ,  Phasmodea ,  Isoptera ,  Psocoidea ,  Lepidoptera  and  Heteroptera 
these  contacts  are  always  present. 

Corpora  aliata  are  characterized  histologically  by  the  secretory  cells.  Corpora 
aliata  have  two  functions.  Their  prime  function  is  to  produce  a  hormonal  factor,  and 
their  secondary  function,  is  to  store  neurosecretory  products. 

In  contrast  to  corpora  cardiaca,  whose  primary  function  is  to  store  neurosecre¬ 
tory  products,  the  corpora  allatas’  primary  function  is  to  secrete  hormones.  In  addi¬ 
tion  to  their  primary  function  the  corpora  aliata  store  neurosecretory  material,  and 
in  addition  to  the  primary  function  of  the  corpora  cardiaca  they  secrete  and  release 
hormonal  factors. 
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Moreover  with  these  differences  between  corpora  cardiaca  and  corpora  aliata  one 
has  also  to  note  various  derivations  of  both  organs.  In  contrast  to  the  primary  ner¬ 
vous  nature  of  corpora  cardiaca,  discernible  by  their  common  disposition  with  the 
hypocerebral  ganglion,  is  the  epithelial  origin  of  corpora  aliata. 

Consequently  the  corpora  aliata  represent  hormonal  glands  of  a  phylogenetic 
primary  character. 

Various  facts  speak  in  favour  of  this  interpretation.  The  ectodermal  derivation 
indicates  to  this  origin.  Furthermore,  important  is  the  tendency  in  ontogenesis 
of  corpora  aliata  of  Pterygota  to  change  their  position  to  the  dorsal  side.  Therefore 
they  come  into  direct  contact  with  the  vascular  system  and  with  the  neuroendocrino¬ 
logical  system.  In  this  respect,  the  differences  in  position  of  the  corpora  aliata 
in  Apterygola  and  in  the  single  groups  of  Pterygota  are  also  important.  Therefore 
corpora  aliata  represent  a  «bridge»  between  highly  differentiated  neurohaemal  organs 
with  the  additional  function  to  produce  secretory  products  on  the  one  hand  and 
those  endocrine  glands  which  are  morphologically  independent  of  the  neurosecretory 
system  on  the  other. 

In  insects  this  denotes  the  prothoracal  gland.  This  conclusion  is  based  on  two 
facts: 

1.  Ontogenetically  it  derives  from  ectoderm. 

2.  Its  function  is  under  the  superordinate  control  of  neurohormones. 

The  prothoracic  gland  is  controlled  in  a  threefold  manner,  firstly  by  the  nervous 
control. 

The  second  mechanism  is  also  based  on  a  direct  innervation  by  means  of  nerves 
of  the  prothoracic  ganglion.  But  in  this  case  the  control  is  likewise  effected  by 
neurosecretory  elements  released  immediately  at  synaptic  structures.  This  could  cor¬ 
respond  to  a  phasic  control  by  means  of  neurohormones.  Finally  hormonal  control 
exists,  where  the  activation  hormone  from  the  brain  obtains  the  prothoracic  gland 
via  blood  stream.  Therefore  the  example  of  prothoracic  glands  shows  the  intensive 
implication  of  the  neuroendocrine  system  in  connection  with  the  hormonal  glands 
of  insects. 


Evolution  of  principles  and  appearances  of  coordination  in  the  animal  organism 

If  one  attempts  to  classify  the  position  of  the  neuroendocrine  system  of  insects 
into  the  development  of  the  hormonal  system  in  invertebrates  and  vertebrates,  some 
conclusions  can  be  reached  regarding  the  evolution  of  the  hormonal  system  in  the 
animal  kingdom  and  also  the  situation  of  this  system  in  insects. 

Undoubtedly  the  neuroendocrine  regulation  is  a  primary  mechanism  of  coordi¬ 
nation.  In  any  case  there  is  more  and  more  evidence  that  the  nervous  cell  works  by 
means  of  «mediators».  They  vary  chemically  and  they  work  in  a  variety  of  ways. 
On  the  other  hand  homogenous  substances,  derived  from  the  nervous  cell,  act 
on  target  organs  in  various  ways.  The  nervous  cell  is  transmitting  these  substances 
either  by  means  of  its  pathway  via  axon  and  synapses  or  synaptoids  or  by  blood, 
which  is  typical  of  hormonal  function. 

Only  if  one  takes  into  consideration  the  anatomical  and  functional  relationship 
of  vertebrates  it  is  possible  to  understand  neurosecretion  as  a  stage  between  neural 
and  endocrine  regulation.  But  in  contrast,  if  one  takes  the  invertebrates  as  the 
starting  points,  which  is  biologically  more  profound,  one  must  conclude  —  so  far  as 
it  is  possible  to  generalize  today  —  that  neuroendocrinology  represents  the  primary 
homogenous  stage  of  integration  in  the  animal  kingdom.  In  the  course  of  further 
evolution,  this  homogenous  form  of  integration  is  divided  into  the  two  partial  systems, 
namely  the  neural  and  the  endocrine  system,  which  are  permanently  connected. 

For  this  conception  the  relationship  of  insects  are  particularly  instructive.  They 
have  a  very  differentiated  neuroendocrinological  system.  It  is  characterized  by  acti¬ 
vity  of  many  peptide  or  nonpeptide  neurohormones.  Moreover  in  insects  direct  con¬ 
trol  via  synaptoids  by  means  of  neurohormones  is  developed  in  a  variety  of  ways 
in  addition  to  the  usual  hormonal  control  via  blood.  Additionally  insects  have  highly 
differentiated  neurohaemal  organs  and  moreover  they  produce  hormones  in  their  glan¬ 
dular  cells.  They  possess  «true  hormonal  glands»  which  arise  independently  of  the 
neuroendocrine  system.  These  glands  are  under  nervous  and  hormonal  control. 

This  highly  developed  and  differentiated  system  in  insects  is  in  close  connection 
with  the  other  functional  stage  of  this  group,  finally  representing  the  origin  of  their 
development  and  their  expansion.  Thus  it  is  dear  from  this,  that  a  knowledge  of  me¬ 
chanisms  of  coordination  in  insects  will  give  us,  in  addition,  valuable  and  fundamen¬ 
tal  insight  into  the  principles  of  evolution  of  integration  processes  and  their  evolu¬ 
tion  in  the  animal  kingdom. 

Discussion  about  neuroendocrinological  aspects  in  insects  depended  hitherto  es¬ 
sentially  on  structural  facts.  Here  the  functional  and  biochemical  ratio  should  not  be 
omitted,  although  they  could  be  restricted  to  fundamental  features. 
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The  significance  of  regulation  by  means  of  neurohormones  is  summarized  in  the 
illustration.  This  figure  shows  that  many  important  processes  of  metabolism,  deve¬ 
lopment,  growth  and  regulation  of  internal  organs  are  regulated  in  this  way.  Undo¬ 
ubtedly  size  and  dimensions  of  neuroendocrine  regulation  in  insects  are  greater  than 
in  other  classes  of  invertebrates  and  in  vertebrates. 

As  yet  few  general  aspects  are  derivable  from  biochemistry  of  hormones  in  in¬ 
sects  because  of  our  lack  of  good  information  here.  Apart  from  transmitters,  the 
neurohormones  can  be  distinguished  in  peptides  and  non-peptides. 

The  peptid  character  of  the  some  neurohormons  is  well  defined.  Non-peptide-type 
neurohormones  of  insects  are  amine  or  catechol  amines.  In  the  animal  kingdom  they 
occur  as  transmitters  or  mediators  and  in  insects  also  exert  a  degree  of  hormone 
activity.  The  neurohormones  are  clearly  different  in  their  chemical  nature  from  the 
gland  hormones  of  insects:  Juvenilhormon  and  Ecdyson. 

Therefore  the  chemical  nature  of  gland  hormones  doesn’t  show  any  relationship 
to  neurohormones.  On  the  other  hand,  from  the  material  nature  of  several  hormon 
groups  it  may  also  be  possible  to  deduce  some  general  conclusions.  However  at  pre¬ 
sent  it  is  a  vague  speculation. 

Nevertheless  the  general  aspects  in  neuroendocrinology  in  insects  allow  spine 
fundamental  insights  into  the  true  mechanisms  of  coordination  in  animal  organism. 
Simultaneously  from  these  considerations  and.  findings  new  stimulations  and  pro¬ 
blems  arise.  In  this  way  the  experiences,  we  often  exchanged  in  the  course  of  this 
congress,  are  so  fruitful. 

May  the  stimulating  atmosphere  of  this  congress  lead  us  to  ever  in  creasing  suc¬ 
cess  in  our  laboratories. 


HOLARCTIC  ELEMENTS  IN  THE  NORTH  AMERICAN  FAUNA 


C.  H.  Lindroth 

(Zoological  Institute,  Lund,  Sweden) 

A  Holarctic  species  is  one  occuring  permanently  both  in  the  New  and  Old  World, 
north  of  the  Tropics.  A  continuous,  more  or  less  circumpolar  distribution  is  not  required 
and,  above  all,  nothing  is  assumed  concerning  the  history  of  the  species. 

Thus,  dealing  with  the  Holarctic  elements  of  the  North  American  fauna,  we  are 
obliged  to  consider  all  species  common  to  Eurasia  and  North  America,  regardless  of 
extension  of  area  as  well  as  of  routes  and  periods  of  migration. 

It  is  a  regrettable  fact  that  the  Siberian  fauna,  in  most  animal  groups,  is  less 
known  that  those  of  Europe  and  North  America.  It  is  therefore  advisable  to  start  with 
a  comparison  between  the  two  latter  continents. 

The  number  of  non-marine  animals  common  to  Europe  and  North  America  has 
been  calculated  as  something  around  5000  species.  In  sufficiently  known  groups  (see 
the  table)  no  less  than  about  46%  of  these  are  regarded  as  introduced;  and  the  inte¬ 
resting  thing  is  that  introduction  from  Europe  to  North  America  is  about  10  times  as 
frequent  as  in  the  opposite  direction. 

The  explanation  of  this  is  found  in  the  character  of  the  Transatlantic  trade  during 
the  old  periods  of  sailing  vessels  which  often  went  in  ballast  on  their  way  to  but  not 
from  North  America.  Since  these  investigations  have  already  been  published  (Lindroth, 
1957),  there  is  no  reason  to  repeat  the  discussion.  Only  one  point  should  be  stressed  here, 
namely,  how  differently  different  groups  of  animals  were  able  to  use  the  opportunity 
of  a  transport  in  ballast.  The  same  groups  are,  for  instance,  predominant  both  among 
the  «immigrants»  in  the  fauna  of  Newfoundland  and  the  «emigrants»  observed  on  bal¬ 
last  places  in  British  ports  (fig.  1).  These  are  terricolous,  flightless  animals  with  non- 
specialized  reguirements  of  food;  parthenogenetic  forms  are  especially  favored. 

Introduced  species  are  concentrated  on  the  Atlantic  coast  of  North  America  and  so- 
called  Amphiatlantic  type  of  distribution  is  usually  so  explained.  True,  old  Amphiat- 
lantic  species  are  best  represented  among  forms  with  unusual  powers  of  active  or 
passive  long-range  dispersal,  such  as  Noctuid  moth  and  Spiders. 

A  closer  study  of  the  North  Atlantic  islands  (Lindroth,  1957,  pp.  253—280)  reveals 
that  in  the  indigenous  fauna,  flightless  forms  are  mainly  of  European  origin,  even  as 
far  west  as  in  Greenland,  and  that  Davis  Strait,  between  this  and  Baffin  Island,  has 
functioned  as  a  strong  faunal  barrier.  There  is  no  reason  for  postulating  a  continuous 
North  Atlantic  land-bridge  in  late  geological  time,  at  least  not  after  early  Tertiary. 

The  indigenous  fauna  of  Newfoundland  (Lindroth,  1963)  provides  a  clue  to  how 
similarities  with  Europe  should  be  explained.  Of  144  species  of  Carabidae  (the  introdu¬ 
ced  element  disregarded),  41  (29%)  are  Holarctic  and  28  species  also  inhabit  Europe. 
Only  very  few  these,  7  species,  occur  on  the  North  Atlantic  islands  but  all  41  in  Alaska. 
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TABLE  1 

Species  common  to  Europe  and  North  America  within  selected  groups  of  animals 

(revised  and  simplified  from  Lindroth,  1957) 


Introduced  species 

Diffe¬ 

rent 

Identi- 

Total 

From 
Europe  to 
N.  America 

From 

From 

other 

continents 

subspe¬ 

cies 

cal 

N.  Ame¬ 
rica  to 
Europe 

Total  intro¬ 
duced 

Mammalia . 

17 

3 

20 

1 

2 

3  (15%) 

Aves . 

63 

44 

107 

— 

— 

— 

0 

Pisces . 

3 

• — • 

3 

— 

— 

— 

0 

Coleóptera  (in  part)  .  .  . 

28 

248 

273 

173 

4 

9 

186  (68%) 

Lepidoptera  (in  part) 

41 

103 

144 

17 

4 

— 

21  (15%) 

Diptera  (in  part)  .... 

1 

24 

25 

• — 

— 

1 

1  (4%) 

Hymenoptera  (in  part) 

15 

35 

50 

7 

5 

12 

24  (48%) 

Odonata . 

3 

5 

8 

— 

— 

— 

0 

Orth.  Saltatoria  .... 

— 

7 

7' 

2 

— 

2 

4(57%) 

A  raneae . 

5 

141 

146 

46 

4 

9 

59  (40%  ) 

Chilopoda . 

— 

14 

14 

14 

— 

— 

14  (100%) 

Diplopoda . 

— 

16 

16 

14 

— 

2 

16  (100%) 

Isopoda  Terr . 

— 

22 

22 

22 

— 

— 

22  (100%) 

Mollusca  . 

2 

70 

71 

36 

14 

3 

53  (75%) 

Lumbricidae . 

— 

17 

17 

15 

2 

— 

17  (100%) 

Total . 

178 

749 

923 

347  (38%) 

33  (4%) 

40  (4%) 

420  (46%  ) 

Therefore.  Alaska  is  the  key  area  in  North  America  for  understanding  the  history  of  the 
indigenous  Holarctic  element. 

The  Carabidae  of  Alaska  (W  of  141°  W)  amount  to  205  known  species,  86  of  which 
Holarctic  (none  is  introduced).  If  the  area  is  divided  into  four  regions  (fig.  2),  it  ap¬ 
pears  that  Holarctic  species  are  pre¬ 
dominant  in  Beringian  Alaska,  but 
also  in  the  North;  this  in  accordance 
with  the  fact  that  Holarctic  elements 
everywhere  are  most  abundant  under 
arctic-subarctic  conditions.  For  instance, 
truly  circumpolar  Carabidae  (46  spe¬ 
cies)  are  culminating  in  the  subarctic 
(forest-tundra)  zone  (90%). 

The  correlation  between  extension 
of  area  and  powers  of  dispersal  among 
Alaskan  Carabidae  is  of  special  inte¬ 
rest  (fig.  3).  Generally,  small  areas 
are  correlated  with  flightless  condi¬ 
tions,  which  seems  self-emplanatory. 

But  it  is  not  self-evident  that  the  two 
types  of  asymmetrical  distribution, 
either  mainly  Palaearctic  or  mainly 
Nearctic,  are  different  in  this  respect, 
the  first-named  species  group  being 
both  more  numerous  and  with  a  con¬ 
siderable  element  of  constantly  flight¬ 
less  forms.  Thus,  judging  from  present 
distribution,  in  spite  of  the  Bering 
Strait,  migration  into  Alaska  from  the 
west  seems  to  have  been  more  impor¬ 
tant  than  from  other  parts  of  North 
America. 

Only  in  exceptional  cases  has  the 
Bering  Strait  functioned  as  a  barrier.  That,  however,  present  distribution  alone  does 
not  always  provide  a  reliable  platform  for  conclusions  of  this  kind,  is  here  illustrated 
by  Carabus  maeander  Fisch,  (fig.  4). 

A  background  of  geological  and  palaeo-climatological  data  is  necessary.  In  this 
respect  we  are  now  in  a  much  better  position  than  only  ten  years  ago.  This  is  due  to 
considerable  efforts  of  scientists  on  both  sides  of  the  Bering  Strait.  The  results  have 
been  admirably  summarized  in  a  symposium  book,  «The  Bering  Land  Bridge»  (1967), 


Isop. 

tern 


Fig,  1.  Correlation  between  «emigrants» 
on  English  ballast  places  (Lindroth, 
1957)  and  «immigrants»  (in  %)  in  Newfound¬ 
land  (Lindroth,  1963)  among  certain  groups 
of  terrestrial  invertebrates. 

x-axis,  emigrants;  y-axis,  immigrants. 
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edited  by  David  M.  Hopkins,  and  with  contributions  from  scientists  both  in  North  Ame¬ 
rica  and  in  the  USSR. 

The  Bering  Strait  is  quite  shallow.  A  lowering  of  sea  level  of  only  46  m  would 
join  Asia  and  North  America.  We  now  know  that,  due  to  eustatic  movements,  this 
figure  was  considerably  exceeded  —  amounting  to  more  than  100  m  — ■  at  least  three 
times  during  the  Pleistocene:  in  late  Würm  (Wisconsin),  early  Würm,  and  in  Riss 
(Illinoian);  probably  during  earlier  glaciations  as  well. 

Because  the  connections  were  established  in  periods  of  glaciation,  they  were 
open  to  migration  of  a  cold-adapted  fauna  and  flora. 

The  extension  of  the  ice-cap  in  Beringia  during  each  of  the  glaciations  is  the¬ 
refore  of  paramount  importance.  The  geological  evidence  is  quite  clear:  even  during 
periods  of  maximum  extent  of  Pleistocene  glaciations,  wide  areas  of  northern  and 
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Fig.  3.  Correlation  between  powers  of  dispersal 
(flying  and  flightless  forms)  and  east-west  exten¬ 
sion  of  distribution  among  the  Carabidae  of  Alaska. 

(14  Holarctic  species,  not  fitting  into  any  of  these 
distributional  groups,  excluded). 

l  —  macropterous;  2  —  dimorphic;  3  —  brachypterous. 

western  Alaska  as  well  as  of  northeastern  Siberia  remained  ice-free  (Flint,  1957; 
Hopkins,  1967,  maps,  p.  462).  The  Bering  Bridge  was  at  no  time  entirely  blocked  by 
barriers  of  ice  and  it  could  therefore  be  used  also  by  animals  with  restricted  powers 
of  dispersal,  such  as  flightless  insects. 

The  process  of  migration  was  discontinuous,  largely  interrupted  during  each 
interglacial  or  interstadial  period.  It  had  the  character  of  alternating  expansion  and 
extinction.  Bembidion  sulcipenne  J.  Sahib.  ( lenense  Popp.,  fig.  5),  now  restricted  to 
northwestern  and  northeastern  North  America,  had  its  area  split  during  one  of  the 
glaciations  and,  consequently,  must  have  immigrated  into  the  continent  before  the 
Würm  period.  The  same  applies  to  Amara  alpina  Payk.  (fig.  6),  an  arctic  species 
with  isolated  relict  area  in  the  southern  Rocky  Mountains,  that  is,  with  «boreo-alpine» 
distribution,  according  to  European  terminology  (Holdhaus  et  Lindroth,  1939). 

The  history  of  a  species  may  be  reconstructed  more  in  detail  in  case  it  shows 
wing  dimorphism.  Bembidion  grapei  Gyll.,  in  Scandinavia,  has  its  old  centres,  with 
predominance  of  the  genetically  fixed  short-winged  form,  on  the  Norwegian  west- 
coast  (Lindroth,  1949).  In  North  America  (fig.  7)  the  same  species  has  a  continuous 
transcontinental  distribution  but  populations  containing  the  gene  for  short  wings  are 
virtually  restricted  to  New  England  and  eastern  Canada,  on  one  hand,  the  Pacific 
coast  of  Alaska,  on  the  other.  In  these  areas  the  species  survived  during  one  or  more 
glaciations  and  the  immigration  from  Asia  took  place  in  early  Pleistocene  or  before 
that  period. 

It  is  necessary  to  go  still  further  back  in  time  in  order  to  understand  the  existence 
of  a  southern  Holarctic  element.  This  may  be  exemplified  by  two  Cerambycid  beetles, 
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Sachalinobia  rugipennis  Newm.  and  Leptura  obliterata  Hald.  (Linsley,  1963).  Both 
occur  in  eastern  Asia,  N  to  Sachalin,  and  have  additional,  restricted  areas  in  North 
America:  Sachalinobia  in  southeastern  and  adjacent  parts  of  the  U.  S.  A.;  the  Leptura 
in  the  Pacific  region.  N  to  British  Columbia. 

Our  knowledge  of  pre-Pleistocene  conditions  in  the  Beringian  region  rests  mainly 
on  palaeontological  evidence:  the  study  of  fossil  mammals  and  molluscs,  and  pollen 
analysis.  The  Picture  thus  achieved  is  as  follows:  the  land-bridge  existed  during 
most,  perhaps  all,  of  the  early  Tertiary.  It  was  not  broken  until  Middle  or  Late 
Miocene  but  re-established  during  part  of  the  Pliocene. 


CD 

CXI 


Fig.  4.  Carabus  meander  Fisch.  Present  distribution  ( circles )  and  Pleistocene  fossils  ( crosses ) 
in  Europe  (Lomnicki,  1894,  «maeandroides»;  Coope,  in  litt.). 


What  was  the  climate  like  on  the  Tertiary  Bering  Bridge?  This  question  has  been 
answered  by  pollen  analysis.  Until  Late  Miocene,  when  a  sudden  deterioration  took 
place,  these  regions  had  a  «warm-temperate»  climate,  with  forests  of  Juglans ,  Fagus , 
Platanus,  etc.  The  restored  Pliocene  bridge  was  probably  covered  with  subarctic  fo¬ 
rests  («forest  tundra»). 

As  late  as  Early  Miocene  the  Bering  Bridge  was  therefore  open  also  for  rather 
heat-requesting  animals  and  plants  of  the  temperate  regions.  The  two  Cerambycids 
just  mentioned  probably  used  this  opportunity. 

Among  the  Carabidae  there  is  only  one  possible  case  of  the  same  nature, 
Blethisa  eschscholtzi  Zoubk.  Besides  an  old  doubtful  record  from  southeastern  Sibe¬ 
ria,  it  is  restricted  to  the  region  north  of  the  Caspian  Sea  and  to  the  country  near 
Lake  Balkhash;  it  probably  demands  soil  salinity.  The  species  is  an  isolated,  primi¬ 
tive  member  of  the  genus,  a  «relictum  faunae  tertiariae  elementum»  (Semenov, 
1935).  In  the  National  Museum,  Washington,  D.  C.,  is  a  $  of  eschscholtzi  labeled 
«5  mi.  E.  Sanderson,  Tex.  VIII.  29.  35,  Chas.  E.  Burt».  My  american  friends  suspect 
a  wrong  label  but  I  do  not  feel  convinced  of  this;  the  climate  of  continental  Texas 
would  probably  suit  the  insect  right. 

One  important  question  still  remains  without  an  answer:  how  was  an  exchange 
possible  of  subtropical  and  even  tropical  («pantropical»;  Mayr,  1946,  1963)  faunal 
elements  between  the  Old  and  the  New  World?  There  is  no  indication  that  the  cli- 
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mate  of  the  Beringia  was  at  any  time  more  favorable  than  warm-temperate,  or  that 
the  geographical  poles  ever  shifted  sufficiently  for  elimination  of  the  dark  northern 
winter.  —  So,  the  Bering  Bridge  does  not  explain  everything! 

A  final  remark:  why  was  faunal  migration  in  the  Bering  region  direction  east, 
from  Asia,  always  predominating?  The  phenomenon  is  an  established  fact,  demonstra¬ 
ted,  for  instance,  on  mammals  (Simpson),  birds  (Mayr),  cold-blooded  vertebrates 


Fig.  6.  Amara  alpina  Payk.  Nearctic  distribution.  Limits  of  conifers  indicated  in  the 
north.  This  is  a  circumpolar  species  with  disjunct  «boreo-alpine»  areas  in  North  America 

(from  Lindroth,  1963). 

(Darlington),  and  also  among  insects,  as  mentioned  above.  Ilultén  has  stressed  the 
validity  of  the  thesis  for  vascular  plants. 

The  greater  faunal  diversity  and  the  heavier  pressure  of  selection,  in  the  Pa- 
laearctic  region,  with  its  permanent,  broad  contact  toward  the  Tropics,  have  been 
thought  to  explain  this  asymmetrical  faunal  exchange. 

It  should  be  added  —  and  this  in  particular  applies  to  the  northern  cold-adapted 
fauna  —  that  the  old  Hercynian  (Variscian)  mountain  ranges  of  northeastern  Siberia, 
with  no  counterpart  in  northwestern  North  America,  may  be  assumed  to  have 
functioned  as  important  centres  of  spéciation  and  that,  because  they  were  largely 
undisturbed  by  Pleistocene  glaciations,  they  were  able  to  serve  as  faunal  and  floral 
reservoirs,  unrivalled  within  the  entire  circumpolar  area. 
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An  intense  study  of  living  and  fossil  faunas  of  the  Beringian  region  is  still  re¬ 
quired.  This  is  a  fine  opportunity  for  future  co-operative  work  between  scientists  of 
the  Sovjet  Union  and  of  North  America. 


Fig.  7.  Bembidion  grapei  Gyll.  Distribution  of  long-winged  {white)  and  short-winged 
{black)  individuals.  The  area  of  the  circles  is  in  proportion  to  the  number  of  beetles  in¬ 
vestigated  (7 — 71  ex.;  the  sample  from  Newfoundland,  150  ex.,  is  undersized). 

The  concentration  of  the  short-winged  form  in  the  Northeast  and  the  Northwest  indicates  that  glacial 

survival  took  place  within  these  areas. 
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REMARKS  ON  BEHALF  OF  THE  FOREIGN  DELEGATES  AT  THE 
XIII  INTERNATIONAL  CONGRESS  OF  ENTOMOLOGY 

G.  W.  S  a  b  r  o  s  k  y 

(Systematic  Entomology  Laboratory,  Entomology  Research  Division, 

Agr.  Res.  Serv.,  U.S.A.) 

Mr.  President,  Ladies  and  Gentlemen: 

It  is  an  honour  and  a  privilege  for  me  to  speak  on  behalf  of  the  foreign  delegates 
to  this,  the  XIII  International  Congress  of  Entomology. 

May  I  first  of  all  express  our  thanks,  as  well  as  our  respect  and  admiration,  to 
the  President  of  the  Congress,  Professor  Bey-Bienko,  and  to  the  Secretary-General, 
Professor  Ghilarov,  for  their  tremendous  efforts  on  behalf  of  this  Congress.  We  have 
in  particular  admired  their  constant  efforts  to  meet  the  delegates,  to  clear  up  difficul¬ 
ties,  and  to  expedite  the  arrangements.  We  can  only  express  our  amazement  at  their 
endurance  under  the  trying  conditions  and  pressures  of  such  a  large  Congress.  We  have 
a  curious  expression  in  English:  we  thank  someone  for  their  «untiring»  efforts.  On  the 
contrary,  the  great  efforts  of  these  two  men  must  indeed  have  been  very  tiring.  1  am 
sure  that  I  speak  for  all  of  us  in  expressing  our  respect  and  our  affection  by  saying 
in  these  short  and  simple,  but  so  meaningful  words:  «Well  done!» 

It  is  impossible  to  mention  by  name  —  indeed  I  doubt  that  I  could  pronounce  all 
the  names!  —  all  of  the  people  who  have  participated  in  the  organization  and  operation 
of  this  Congress,  beginning  with  the  Organizing  Committee  and  continuing  through  all 
the  people  who  in  some  capacity  have  had  a  part  in  the  work  of  the  Congress.  To  all 
of  you,  our  most  sincere  thanks  for  a  memorable  Congess. 

True,  there  have  been  some  difficulties,  some  frustrations  and  disappointments. 
But  many  of  these  have  been  the  result  of  difficulties  of  language  and  communication. 
With  tolerance  and  amiability,  such  difficulties  pass  away.  We  have  found  that  ordi¬ 
nary  people  are  the  same  in  all  countries:  if  the  stranger  does  not  understand  what 
they  say,  they  repeat  it,  louder  and  faster. 

There  is  one  aspect  of  this  Congress  that  I  would  emphasize.  It  was  a  pleasure 
to  great  old  friends  from  past  Congresses  or  visits  to  museums  —  Stackelberg,  Rohden- 
dorf,  Lindner  and  many  others;  each  of  us  could  make  up  his  own  list  of  old  friends 
and  colleagues.  But  at  this  Congress  it  was  a  very  special  pleasure  to  meet  for  the 
first  time  the  many  young  Russian  entomologists  whose  publications  we  have  seen 
and  with  whom  we  have  corresponded.  Their  frendliness  and  hospitability  have  warmed 
our  hearts. 

We  have  enjoyed  our  visit  to  this  great  and  interesting  city  of  Moscow,  with  vi¬ 
sits  to  the  Kremlin  and  its  treasures,  to  this  University,  the  canal  trip,  and  other 
excursions. 

Entomological  Congresses  are  strong  because  entomologists  enjoy  their  congresses 
and  enjoy  each  other.  If  the  friendship  and  fellowship  of  entomological  congresses 
were  spread  through  all  mankind,  there  would  never  again  be  serious  disagreements 
among  the  peoples  of  the  earth.  Of  course,  there  would  still  remain  arguments  about 
nomenclature! 

May  I  say  to  our  Russian  hosts  on  behalf  of  all  of  us  from  countries  outside  Russia 
and  from  across  the  seas:  Spasibo!  Spasibo!  Spasibo!  And  in  closing:  So  long,  until 
we  meet  again!  Cherio!  Au  revoir!  Auf  Wiedersehen!  Do  svidania,  ne  poslednii  raz! 


CE  K  UH  H  I.  CHCTEMATHKA,  OAyHHCTHKA, 
rEOrPAO>HUECKOE  PACHPOCTPAHEHHE 


SECTION  1.  SYSTEMATICS,  FAUNISTIC,  GEOGRAPHICAL  DISTRIBUTION 


OAYHA  H  OKOJIOrO-rEOTPAcDHUECKAH  XAPAKTEPHCTHKA  EPAKOHHÆ 
{HYMEN  OPT  ERA,  BRACONIDAE)  MAJIOrO  KABKA3A  ASEPEAU^ÎKAHA 

A.  A.  Abdinbekova  —  A.  A.  Aö^HHÖenoßa 
(Hhctutijt  300A02UU  AH  A3CCP,  Eany,  CCCP) 

<PayHa  OpanoHiiA  AsepßanAmaria  H3yueHa  AaJieno  He  hojiho.  IIoApoÖHoe  cncTeMa- 
TimecKoe  H3yHeHHe  öpaKomiA  b  A3ep6anA?KaHe  HanaTO  b  1959  r. 

B  ^aHHOH  paöoTe  ii3jiaraiOTCH  pe3yjiBTaTBi  cöopoß  h  HaônioAeHHH  b  panoHax  Majioro 
KaBKa3a  A3ep6aMAmaHa. 

OayHa  ôpanoHHA  Majioro  KaBKa3a  ncnncjineTCH  210  bi^mh,  othocheahmhch 
K  11  HOAceMencTBaM  h  47  poAaM.  H3  oÖHapymeHHBix  bhaob  14  hbjihiotch  hoblimh  ^jih 
HayKH  h  52  —  hobbimii  a^h  (JayHBi  A3ep6an^HîaHa.  XapaKTep  pacnpeAeJiemiH  ôpaKOHHA 
no  noftceMeiicTBaM  h  poAaM  hphboahtch  muñe. 

Braconinae  —  59  bhaob  M3  14  poAOB  ( Rhaconothus ,  Spathius,  Doryctes ,  Colasts ,  Cli - 
nocentrus ,  Rhysipolis ,  Hormius ,  Atamycolus ,  Vipio ,  Glabriolum ,  Baryproctus,  Habrobra- 
con ,  Bracon,  Glyptomorpha );  Rogaclinae  —  9  bhaob  113  poAa  Rogas ;  Agathidinae — 
15  bhaob  H3  5  poflOB  ( Disophrys ,  Cremnops ,  Agathis,  Microdus ,  Baegnatha) ,  Cheloni- 
nae  —  23  BHAa  H3  3  poAOB  ( Phanerotoma ,  Ascogaster ,  Chelonus)’,  Micro gasterinae  — 
53  BHAa  H3  6  poflOB  {Car  dio  chile  s,  Microplitis,  Protomicroplitis ,  Microgaster ,  Hypomicro- 
gaster ,  Apanteles );  Calyptinae  —  19  bhaob  S3  4  poAOB  {Calyptus,  Triaspis,  Schizoprym- 
nus ,  Polydegmon )  ;  Helconinae  —  1  bha  ns  po,n;a  Diospilus;  Macrocentrinae  —  3  BHAa 
II3  poAa  Macrocentrus ;  Zelinae  —  1  bha  ns  poAa  Zele;  Microtypinae  —  21  bha  HS  9  poflOB 
{ Pygostolus ,  Meteorus,  Aridelus ,  Blacus ,  Dinocampus ,  Microctonus,  Euphorus ,  PEesmae- 
lia ,  Syntretus) . 

IIInpoKo  pacnpocTpaHeHHBiMH  h  MaccoBUMH  BHflaMH  hbjihiotch:  Bracon  erythrostic- 
tus  Marsh.,  13.  pectoralis  Wesm.,  B.  venustus  Tel.,  5.  maculiger  Wesm.,  .Z?.  osculator 
Nees,  Rogas  ductor  Thunb.,  i?.  bicolor  Spin.,  Chelonus  oculator  Pz.,  Microplitis  spinolae 
Nees,  A/,  eremita  Reinh.,  Macrocentrus  collaris  Spin.,  Orgilus  laevigatus  Nees,  Me¬ 
teorus  laeviventris  Wesm.  n  AP- 

Æjih  nsynemiH  paciipeAenemiH  OpanomiA  no  CTan;nHM  HaMH  6lijih  oôcjieAOBaHU 
Jieca,  Jiyra  ( HH3MeHHLie,  ropnbie  n  cyôajiBnnncKne) ,  $pyKTOBi>ie  ca^ti,  noceBLi  KopMo- 
b Bix  TpaB  (jnon,epHBi  n  3cnapn,eTa) ,  nojieBBie  KyjiBTypti  (nmemma,  pomi»,  Kynypy3a), 
oropoAU,  CTenn  (HH3MemiBie  n  ropHBie),  noiiMBi  pen  n  BHHorpaflmiKH.  HanöojiBman 
nncjieHHOcTB  n  BH/jOBoe  pa3Hoo6pa3ne  ôpaKOHHA  oTMeueHO  bo  $pyKTOBBix  caAax  (118  bh¬ 
aob,  b  jiecax  (80),  Ha  Jiyrax  (73),  Ha  kopmobbix  TpaBax  (70),  b  CTenn  (47),  nanMem»- 
mee  —  b  oropo^ax  (19),  BHHorpaflHHKax  (12)  n  noHMax  pen  (4). 

Hajiimne  óojimiero  KOJinnecTBa  OpanoHHA  b  0T,aejiBHBix  cTapHHX  n  OnoTonax  o6t>hc- 
nneTCH  úpenle  Beerò  6jiaro hphhthbimh  y cjiobhhmh  hx  oÔHTamiH  (AonojiHHTejiBHoe 
nniaHHe  Ha  ABeTKax  30hthhhbix,  cJioJKHoii,BeTHBix,  MOJionanHBix  h  KpecTon,BeTHBix 
pacTemm)  n  oÔHJineM  xo3neB  (nemyeKpBuiBie,  myKH,  kjiohbi  h  AP-)- 

H3yneHO  BepxHKaJiBHoe  pacnpeAenemie  öpanoHHA  b  ycjioBnnx  Majioro  KaBKa3a 
A3ep6anA>KaHa.  ÔayHa  ôpanoHHA  êoraTo  npeACTaBJieHa  b  HH3MeHiion  (154  BHAa),  npeA- 
ropHon  (95  bhaob)  h  cpeAHeropHoü  (93  BHAa)  30Hax;  cjiaôee  b  BBiconoropHOH  (30  bhaob)  . 

OTMeneHO  napa3HTHpoBaHne  Ha  xJionKOBOH  coBKe  {Chloridea  obsoleta  F.)  CJieAyio- 
m¡iix  ôpaKOHHA:  Habrobracon  hebetor  Say.,  Rogas  bicolor  Spin.,  Chelonus  caradrinae 
Kok.,  Microplitis  spectabilis  Hai.,  Apanteles  ruficrus  Hai.,  A.  plutella  Kurd.,  A.  genalis 
Tobias,  A.  spurius  Wesm.;  b  OTAejiBHBie  toabi  ohh  CHHmaiOT  hhcjichhoctb  BpeAHTejiH 
Ha  15—17%. 

CneAHaJinsnpoBaHHBiH  napa3HT  KanycTHOH  ôeJiHHKH  {Pieris  brassicae  L.)  Apante¬ 
les  glomeratus  L.  Hanôojiee  3$($eKTHBeH  bo  II  noKOJieHHH,  nopamaeT  OejiHHOK  Ha 
65-70%. 
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THE  GOOD  CHARACTERISTICS  FOR  DEFINING  THE  SPECIES 
AND  OTHER  SUPERIOR  SYSTEMATIC  CATEGORIES  IN  SYSTEMATICS 


R.  A  g  e  n  j  o 

(Spanish  Institute  of  Entomology,  Madrid,  Spain) 

Starting  from  the  classic  concept  known  to  everybody,  in  olden  times  specialists 
followed  differentiation  methods  like  drawings,  wTing  colors,  appendix  conformation  and 
its  faneres,  caterpillars,  and  veining.  All  these  systems  resulted  very  imperfect  and 
only  the  systematic  study  of  the  genitalia  and  of  the  uroesclerites  VII  and  VIII  depen¬ 
ding  on  sexes-allow  the  establishing  of  sure  diagnosis  in  about  500X1  of  the  species. 
In  certain  extremely  difficult  cases,  the  chromosomic  formulae  study  may  solve 
problems  impossible  to  verify  through  the  genitalia  investigation.  Moreover,  in  certain 
cases,  the  study  of  the  genetic  code  of  a  population  has  allowed  the  discovery  of  a  new 
species,  confounded  with  another  already  known,  being  thereafter  confirmed  the  diag¬ 
nostic  through  outstanding  genitalia  differences  which  had  not  been  studied.  When 
everything  referred  to  above  fails,  it  is  still  possible  to  clarify  the  actual  value  of 
certain  considered  taxones  and  their  reduction  to  sub-species  through  their  inter-cros¬ 
sing,  if  they  result  indefinitely  fecund,  but  said  experiences  and  the  consequent  bree¬ 
dings  conditioned  to  be  carried  on  by  the  real  specialists  on  the  subject. 

Genus  concept  and  moreover  that  of  suh-genus  is  always  a  subjective  one.  It  is 
not  very  accurate  to  establish  genus  based  only  in  veining,  because  veining  will  vary 
much  more  than  it  is  believed,  and  frequently  the  presence  or  absence  or  the  abnormal 
origin  of  a  wing  vein  —  mainly  of  the  radical  nevules  —  may  early  lead  to  error. 
Genitalia  must  be  used  for  much  more  security  to  determine  it  and  it  is  still  better  to 
combine  both  methods.  Nevertheless,  one  should  be  warned  against  the  grave  error  of 
great  morphologists  who  built  the  system  of  certain  families  (Boursin,  Sterneck,  etc.) 
basing  their  judgement  only  on  the  andropigies  examination.  Further,  studing  the 
gynopigies,  it  is  being  proved  that  much  of  the  genus  and  subgenus  so  created  cannot 
be  maintained  and  should  have  been  established  in  another  manner  had  the  ginopigies 
been  taken  into  consideration.  The  separation  of  Porthetria  ( dispar  type)  from  Lyman - 
tria  ( monacha  type),  was  confirmed  by  the  undersigned,  precisely  through  the  finding 
of  one  urotergite  more  in  the  female  of  monacha  (VIII  and  IX). 

In  the  determination  of  families  and  tribes  the  veining  system  of  Herrich — Schaef¬ 
fer,  well  perfected  by  Meyrick  —  reinforced  with  the  study  of  the  different  types  of 
tympanic  organs,  apophysis  bifurcation,  wing  junction,  wing  michrotrichies,  thorned 
uroesclerites,  sensorial  papilles  of  the  proboscis  and  the  antennae,  and  in  certain  cases 
pigment  analyses  as  well  as  segmentation  of  palps  and  legs  —  may  contribute  to  the 
differential  diagnostic,  but  the  disposition  of  the  wing  veins  did  not  allow  Meyrick 
to  build  a  key  for  the  «tineina  vera»  which  includes  thousands  of  the  smallest  species. 
Here,  the  genitalia  can  only  work  out  for  some  families,  like  Litho  coll  etidae  and  Co~ 
leophora,  but  cannot  be  used  at  family  scale  in  a  lot  of  groups.  So  it  is  possible  to  em¬ 
phasize  the  evident  relationship  of  the  andropigies  in  genus  Agdistis  of  Pterophoridae 
with  the  species  of  the  typical  genus  of  Scytrididae ,  while  the  females  of  Bryopliaga 
of  said  family  have  hypostoma  and  henia  like  the  Lycaenidae  Plebejiinae.  Caterpillar 
characteristics  are  very  important  in  the  peculiarization  of  certain  families,  but  a  lot 
of  exceptions  appear.  In  my  opinion  Kozhantshikov  was  not  right  in  including  the 
Apatelidi  —  which  are  Noctuidae  Trifinae  —  with  in  the  Lymantriidae ,  being  influen¬ 
ced  by  the  caterpillar  aspects. 

Between  the  classic  division  of  the  two  Phalanx  of  Monotrysia  and  Ditrysia  with 
one  or  two  feminine  genitaliae  apertures,  respectively,  I  brought  up  in  1946  the  one  of 
Heterotrysia  in  order  to  classify  the  Psychoidea  family,  which  —  as  it  was  then  thought 
inlcuded  species  with  one  and  with  two  feminine  genitaliae  apertures.  Later  on  it  was 
demonstrated  that  said  characteristic  was  based  on  a  mistake  of  Petersen,  very  widely 
circulated  in  books,  but  despite  of  this  fact  I  think  the  Heterotrysia  position  can  be 
maintained,  taking  into  consideration  that  there  are  species  which  lack  the  seminal 
conduct  and  in  which  the  copulatrix  bursa  is  in  direct  communication  with  the  oviduct. 
Furthermore,  one  should  also  admit  as  Phalanx  the  Hepialidae,  due  to  its  very  curious 
genitalia  exoporic  type. 

As  far  as  the  division  of  the  order  in  Isoneura  and  Anisoneura,  both  characterized 
by  its  near  equality  or  inequality  of  their  fore-wing  and  after-wing  veining,  this  is 
strengthened  by  the  characteristic  of  the  Phalanx  included  in  both. 
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COBKH  ( LEPIDOPTERA ,  NOCTUIDAE)  MAJIOrO  KABKA3A 


S.  V.  Aliev  —  C.  B.  AjineB 
(Hhctutijt  300A02UU  AH  AsCCP,  Eany,  CCCP) 

Cobkh,  o,n,Ha  n3  caMLix  öoraTLix  rpynn  cpe^n  nemyeKpBuiBix  na  TeppnTopnn  Manoro 
KaBKa3a,  nsyneHBi  coBepmeimo  He^ocTaTOBHO.  B  1966—1967  it.  h3  ceM.  Nocluidae  3ape- 
rncTpiipoBano  325  bhaob  cobok,  othochiahxch  k  127  poAaM.  Ü3  yKa3aHHbix  bhaob 
219  bhaob  oTMeBaioTCH  BnepBLie  hjih  (^ayiiBi  Majioro  KaBKa3a,  199  —  ^jih  A3ep6anAJKaHa, 
a  4  —  AJM  naynn. 

AHajiii3  pacnpocTpaHeHHii  cobok  no  pa3jiHHHBiM  JiaHAma^Tiio-KJiHMaTHBecKHM  pan- 
OHaM  Majioro  KaBKa3a  noKa3LiBaeT,  kto  ii3  neTBipex  npupoAiiBix  rpynn  panoHOB  no  bh- 
AOBOMy  cocTaBy  Hanöojiee  öoraTBi  HaxnneBaHCKnn  (180  bhaob)  ii  KnpoBa6aA-ÆamKe~ 
caHCKiiii  panoHLi  (156  bhaob).  CpaBHiiTejiLiio  MeHLinee  hhcjio  bhaob  cKOHpeHTpupoBano 
b  HaropHo-KapaöaxcKOM  (58  bhaob)  h  JIaBimo-KejiL6aA>KapcKOM  (37  bhaob)  paiioiiax. 

C  orpannneHiiBiM  apeajiOM  b  nepBOM  npnpoAHOM  panoHe  OTMeneno  118  bhaob  ( Har - 
modia  staudingeri  Wagn.,  Aedophron  phlebophora  Led.,  Calobochyla  platyzona  Led., 
Cleophana  opposita  Led.,  Megalodes  gloriosa  Stgr.,  Pyrrhia  treitschkei  Friw.,  Xylomania 
conspicullearis  L.,  Pseudohadena  laciniosa  Chr.,  Phytometra  bella  Chr.  n  AP-)»  B0  bto- 
poM  —  69  ( Rhyacia  griscotincta  Wgn.,  Rh.  xanthographa  Schiff.,  Epilecta  linogrisea 
Schiff.,  Actinotia  hyperici  Schiff.,  Polia  praedita  Hb.,  Pachetra  fulminea  F.,  Onychestra 
siccanorum  Stgr.  n  AP-)>  B  TpeTBeM —  9  ( Eupsilia  satellitia  L.,  Conistra  ligula  Esp., 
h  AP-)?  B  KeTBepTOM  —  10  ( Monima  gothica  L.,  M.  pulverulenta  Esp.,  Brachionycha 
sphinx  Hufn.  n  Apo¬ 
llo  BHAOBOMy  cocTaBy  n  KOJiimecTBy  BpeAHtix  bhaob  nepnoe  MecTo  3annMaiOT  poAti 
Rhyacia ,  Euxoa ,  Harmodia ,  Polia ,  Cucullia ,  Athetis ,  Porphyrinia ,  Phytometra,  Catocola , 
Parastichtis ,  Acronicta,  Tarache ,  Chloridea,  Epia ,  Sideridis ,  Grammodes.  IIpeACTaBii- 
TeJIII  OCTaJILHLIX  pOAOB  COCTaBJIHIOT  He3HaHHTeJIBHOe  HIICJIO  BHAOB  (1  —  6). 

y CTaHOBJieHO,  BTO  77  BHAOB  OÖlITaiOT  TOJILKO  B  HH3M6HHOM  HOHCe  (He  BBime  400  M 
HaA  yp.  M.)  H  OÖHTaiOT  Ha  3(|)eMepHOH  paCTHTeJILHOCTH. 

B  npeAroptHx  pacnpocTpaHeHLi  125  bhaob  (ne  BLime  800 — 900  m),  3AecL  AOMHmipyioT 
KCepO(J)HJIbHLie  (JopMBI.  Me30(|)HJIBHBie  (|)OpMBI  B  3TOH  30He  ÔOJIBIHeH  HaCTBK)  CBH3aHBI 
C  COpHBIMn,  KyCTapHHKOBBIMII  II  APYTHMH  MHOrOJieTHHMH  paCTeHIIHMH. 

K  ropHBiM  noHcaM  npnyponeHBi  15  bhaob,  BCTpenaiomHxcH  ao  1800  m  —  8  bhaob. 

17  bhaob  ( Rhyacia  c-nigrum  L.,  Scotogramma  trifola  Rott.,  Cucullia  argentina  F., 
C.  boryphora  Fisch.,  Calophasia  freyeri  Friv.,  Aedophron  phlebophora  Led.,  Porphyrinia 
ostrina  Hb.,  P.  parva  Hb.,  P.  poly  gramma  Dup.  n  AP-)  pacnpocTpaHeHBi  no  BepTHKaJin 
b  AOBOJiBHo  öojibhiom  AHana30He  (ot  300  ao  3500 — 4000  m). 

H3  o6in;ero  nncjia  cobok  58  bhaob  hbjihiotch  mhotohahbimh  h  nrapoKo  pacnpocTpa- 
HeHHBIMH.  B  3aBHCIIMOCTH  OT  yCJIOBHH  MeCTOOÖlITaHHH  H  Ce30HIIBIX  H3MeHeHHH  KJIHMBTa 
OHii  emeroAHo  BCTpenaiOTcn  bo  Bcex  panoHax  n  HaHOCHT  onpeAGJieHHBiH  BpeA  3epHOBBiM, 
oropoAHBiM,  6axneBBiM,  oboeaiibim,  BHHorpaAHOH  Ji03e,  JiecHBiM  h  hjioaobbim  AopeBBHM. 

Cobkh  Majioro  KaBKa3a  no  kopmobbim  cbhshm  pacnpeAeJiaiOTcn  cjieAyK)m;nM  o6pa- 
3om:  75  bhaob  Ha  KyjiBTypHBix  pacTeHHHX,  184  —  Ha  AHKopacTyrgHx  TpaBHHiiCTBix,  66  — 
Ha  JieCHBIX  H  HJIOAOBBIX  AOpeBBHX. 


OAYHA  H  TEOrPAOHHECKOE  PACHPOCTPAHEHHE  GEOMETRIDAE 
(. LEPIDOPTERA )  B  MOCKOBCKOR  OBJIACTH 

E.  M.  Antonova  —  E.  M.  AHTOHOEa 
(SoojiozuuecKuü  Mij3eü  Mocnoecnozo  zoc.  ynueepcurera,  CCCP) 

nocjie  oôpaôoTKH  Bcex  KOJiJieKpHH  Geometridae  Mockobckoh  oÖJiacTH,  xpaHnnpixcH 
b  MocKBe  h  JleHHHrpaAe,  o6in;ee  hiicjio  aaperncTpiipoBaHHBix  bhaob  cocTaBjmeT  260; 
OAnaKo  HaxoîKAeHiie  3AecB  11  H3  hiix  BBi3BiBaeT  öoJiBume  coMHeHnn,  nocKOJiBKy  hx  ape- 
ajiBi  pacnojioHîeHBi  3HaHiiTejiBH0  io>KHee.  3tii  coMiiHTejiBHBie  biiabi  npeACTaBJieiiBi  tojibko 
b  Kojuienpiinx  XIX  b.  ii  He  BcerAa  tohho  BTimeTHpoBaiiBi,  nocjieAyioipHMH  MaTepnajiaMii 
nx  HaJinane  He  noATBep?KAaeTCH. 

26  bhaob  OTMenaioTcn  a^h  oöJiacTH  BnepBBie,  KaK  eAnmrrao,  TaK  n  öojibihhmh  ce- 
PHHMH.  B  ÖOJIBHIHHCTBe  CBOeM  9TO  HJIH  ÖopeaJIBIIBie,  HJIH  CTenHBie  H  JieCOCTenilBie  BIIABI. 

reorpa^nnecKoe  noJioJKemie  o6jiacTii  CBoeo6pa3Ho.  PacnoJioJKeHHan  b  peHTpe  eBpo- 
neiicKOH  nacTii  CCCP,  oHa  BiunonaeT  b  ce6n  Ha  ceBepe  npnBOJUKCKyio  mi3MeHH0CTB  n 
KjiimcKO-lZjMnTpoBCKyK)  rpnAy,  KOTopBie  HaceJieiiBi  3naHiiTejiBHBiM  KOJinnecTBOM  6ope- 
aJiBHBix  ajieMeiiTOB.  C  lora  Ha  TeppnTopino  oßjiacTH  3axoAHT  ceBepHBie  oTporn  CpeAHe- 
pyccKon  B03BBimeHHOCTii,  c  KOTopBiMii  npoABiiraiOTCH  na  ceBep  CTemiBie  h  jiecocTenHBie 
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biiabi.  PacnojioìKeHHaH  Ha  dune  3thx  BsanMHo  hpotiibohojioìkhbix  hotokob,  MocKOBCKan 
oÖJiacTB  HBJiHeTcn  rpairapen  pacnpocTpaneHnn  MHornx  ceBepHBix  n  iohthbix  biiaob.  Ha- 
JIHHH6  oTAejiLHHX  MecTOoOnTaiimì  lOìKHoro  HJin  cenepnoro  oßjiHKa,  BHxoAHmnx  3a  npe- 
AeJiLi  ocHOBHBix  óoTamiKo-reorpa(£HuecKHx  panonoB,  oöycjiOBJiHBaeT  n  oß^HCHueT  HeKo- 
TOpyK)  M03aUHH0CTB  B  paCHpOCTpaHeHHII  OTAeJIBHBIX  BHAOB  (CM.  pncyiIOK). 

OcHOBHan  rpynna  nHAennu;  —  3to  mnpoKo  pacnpocTpaneHHBie  najieapKTBi;  oaiih  h3 
hhx  HOBceMecTiio  BCTpenaiOTCH  B  öojibeqom  nncjie  ( Òrtholitha  chenopodiata  L.,  Chiasma 
clathrata  L.,  Cidaria  montanata  Den.  et  Schiff.,  C.  bilineata  L.,  Ematurga  atomaria  L., 


C 


PacnpeAejiemie  (^ayrniCTHuecKiix  rpynn  nnAemin; 

B  MOCKOBCKOH  OOJiaCTH. 

1  —  MecTO  c6opaf2  —  cöopH  oTcy TCTBy iot ;  3  —  bhjxbi  nrapoKo- 
jiHCTBeiiHbix  h  CMeinaHHbix  jiecoB;  4  —  Copea  jibHbie  Bimbi; 

5  —  CTenHbie  h  jiecocTenHbie  bhah. 

Stona  lineata  Scop.),  Apyme,  BCTpeuaacB  peíne,  TeM  ne  Menee  o6bihhbi  ( Hydrelia  flam- 
meolaria  Hufn.,  Cidaria  variata  Den.  et  Schiff.,  C.  parallelolineata  Retz.,  Selenia  tetra- 
lunaria  Hufn.). 

Tpynna  OopeajiBHBix  bhaob  ( Eupithecia  pygmaeata  HB.,  Cidaria  flavofasciata  Thnb.r 
Malacodea  regelaria  Teggstr.,  Venusta  cambrica  Curt.)  peAKO  nepexoAHT  Ha  lor  3a  Kjihh- 
CKo-ÍÍMHTpoBCKyK)  rpaAy,  HMeH  rpaHimeii  pacnpocTpaHeHHH  louiHBie  ee  ckjiohbi.  IO/Kuee 
3TH  BHABi  OTMeuaiOTCH  JiiiHiB  eAiimiuHo  b  MecTooÖHTaHHHX  ceBepHoro  rana. 

Biiabi  umpoKOJTHCTBeHHBix  h  cMemaHHBix  JiecoB  runpoKo  pacnpocTpaHeiiBi  no  peHTpy 
h  iory  oÖJiacTii,  ho  He  3axoAHT  Ha  loamBie  ckjiohbi  Kjiiihcko-Amhtpobckoh  rpaAU.  CeBep- 
Hee  ohh  MoryT  npomraaTB  no  AOJiiraaM  pen.  K  stoh  rpynne  othochtch  Anaitis  pla¬ 
giata  L.,  Acidalia  nemoraria  Hb.,  Cosymbia  quercimontaria  Bastelbrg.,  Selenia  lunaria 
Den.  et  Schiff..  Cidaria  galiata  Schiff. 

Tpynna  CTeniiBix  n  JiecocTeniiBix  bhaob  ( Pseudoterpna  pruinata  Hufn.,  Rhodostro- 
phia  vibìcaria  CL,  Rhilereme  vetulata  Don.  et  Schiff.,  Cidaria  hif asciata  Haw.,  Tephrina 
murinaria  Den.  et  Schiff.)  BCTpeaaeTca  b  3aoKCKOM  h  npiiOKCKOM  pañoHax,  nonaAancB 
ceBepHee  jiihub  b  MecTOoOiiTamiax  ioiKHoro  rana. 
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300rE0rPAOHHECKHE  OCOEEHHOCTH  H  CBH3H  OAYHLI 

LJHKAftOBBIX  nPHMOPbH 


G.  A.  Anufriev  —  T.  A.  Any^pneB 
(ropbKoecnuü  eoe.  ynueepcurer,  CCCP) 

MaTepnaJioM  HacToamen  paöoTbi  nocayaman  c6opu,  CAeaaHHBie  aBTopoM  b  ho- 
cjie^HHe  4  roAa  bo  BpeMa  3KcneAnn;HH  b  npiiMopte. 

Ha  TeppHTopnit  Kpaa  HaxoAaT  CBoe  BupaH^emie  5  thhob  (Jaynu  (KypemjoB,  1965), 
nMeioin;nx  pa3anuHbiH  B03pacT  h  npnypoaeHHbix  k  onpeAeaeHHbiM  HCTopimecKH  cjiojkiib- 
mHMCH  JiaH^rna(|)TaM:  npnaMypcKaa,  hjih  MaHbajKypcKaa,  oxoTCKo-KaMuaTCKaa,  hjih  6e- 
pHHrnncKaa;  BOCTOUHO-cnSnpcKaa,  nan  anrapcnaa;  Aaypo-MOHroabCKaa  h  BLicoKoropHaa 
$ayHa  ßaabHero  BocTOKa. 

Haaöoaee  pacnpocTpaHena  Ha  Teppirropnn  Kpaa  npnaMypcKaa,  nan  MaHbmKypcKaa, 
$ayHa  pnKaAOBbix,  sKoaoriraecKH  CBa3aHHaa  co  CMemaimbiMH  h  mnpoKoaHCTBeHHbiMH 
aecaMii  Jfaabnero  BocTOKa.  OHa  OTanaaeTca  SoatniiiM  pa3HOo5pa3neM:  HaanaiieM  3Haan- 
TeabHoro  uncaa  SHAeMHKOB,  b  tom  ancae  h  poAOBbix  ( Cnemidanomia  Kusn.,  Acharis  Em., 
Amimenus  Ish.,  Megipocerus  Zachv.  n  AP-)i  H  npncyTCTBHeM  u;eaoro  paAa  iojkhbix  bh- 
AOB —  Rosalia  flavostrigata  Dist.,  Mileewa  dorsimaculata  Mel.,  npeftCTaBHTean  Tponnae- 
CKHX  ceMeñcTB  Derbidae  (bhabi  poAOB  Zoraida  Kirk.,  Nomuraida  Mats.,  Pamendanga 
Dist.,  Mysidioides  Mats..  Heronaz  Kirk,  n  Interamma  Walk.),  Machaerotidae  ( Taicho - 
rina  geischa  Schum.)  h  Tropiduchidae  ( Cixiopsis  punctalus  Mats.). 

OxoTCKO-KaMaaTCKaa,  nan  6epHHrimcKaa,  $ayHa,  SKoaornaecKH  npnypoaeHHaa 
b  üpHMopbe  raaBHbiM  o6pa30M  k  eaoBo-niixTOBoñ  Tañre,  xopomo  BbipameHa  ToabKo  Ha 
ceBepe  Kpaa,  a  Ha  lore  HCKaiouHTeabHo  b  ropax,  nauHHaa  c  bbicotbi  800—1000  m  Haft 
yp.  M.  OHa  cocTaBaeHa  3HaunTeabHbiM  ancaoM  mnpoKonaaeapKTHaecKHx  o6m,eTaeaiHbix 
bhaob  ( Speudotettix  subfusculus  Fall.,  Bathysmatophorus  reuteri  J.  Shlb.,  Criomorphus 
borealis  J.  Shlb.),  a  TaKîKe  boctouho-chöhpckhmh  ( Speudotettix  minor  Em.,  Boreotette- 
tix  ribauti  Em.)  h  oxotckhmh  ( Bathysmatophorus  lineatulus  Anufr.  h  Forcipata  glau- 
cans  Anufr.)  BiiflaMH. 

b(eH03bi  BocTouHo-cnOnpcKOH,  nan  aHrapcKon,  $ayHbi  ancTBeHHiiHHOH  Tanrn  n  Mapen 
BCTpeaaioTca  b  npnMopbe  $parMeiiTapHO,  HeöoabmHMH  yaacTKaMH,  b  ochobhom  Ha  ce¬ 
Bepe  Kpaa  n  HepeffKo  canBaiOTca  c  n;eH03aMH  tcmhoxbohhoh  Tanrn,  o6pa3ya  c  hhmh 
caoîKHbie  KOMnaeKCbi.  TunnuHbiMH  oönTaTeaaMH  TaKiix  n,eH030B  HBaaiOTca  mnpoKonaae- 
apKTHaecKHe  o6in;eTaejKHbie  bhabi  ( Euscelis  luteus  G.  Shlb.,  Thamnotettix  confinis  Zett., 
Colladonus  torneellus  Zett.  h  AP-)* 

^aypo-MOHroabCKaa  CTenHaa  n  aeco-CTennaa  cfiayHa,  pa3BnBarom;aaca  b  ycaoBnax 
cpaBHHTeabHo  BaaamoH  aecocTenn  XaHKancKOH  paBimHbi,  npeACTaBaeHa  tbkhmh  bhabmee, 
KaK  Hecalus  tripunctatus  Mats.,  Oliarus  arcbogdulud  Dlab.,  Kyboasca  sexevidens  Dlab. 

H  AP- 

BbicoKoropHaa  $ayHa  b  npnMopbe  pa3BHBaeTca  Ha  AOBoabHo  6oabmnx  BbicoTax  (Ha- 
HHHaa  c  1400 — 1500  m)  h  SKoaoraaecKH  CBH3aHa  c  aaHAma(|)TOM  ropHbix  TyHAP  nan  roab- 
AOboh  pacTHTeabHocTH.  B  OTHomeHHH  AHKaAOBbix  OHa  nsyueHa  oaeHb  naoxo. 

CPayHa  HpHMopba,  aBaaacb  oueHb  pa3Hoo6pa3Hoii  no  cBoeMy  cocTaBy,  iiMeeT  cao>K- 
Hbie  reHeTHuecKiie  B3anMOOTiiomeHna  c  ApyniMn  <$ayHaMH,  3aaacTyio  oTAeaermbiMH  ot 
Hee  orpoMHbiMH  paccToaHHHMH.  Tan,  HaxoîKAeHHe  b  ÜpHMopbe  Notus  sitka  De  L.  et 
Cald.,  mnpoKo  pacnpocTpaHeHHoro  Ha  Aaacne  n  b  ceBepo-3anaAHbix  npnaTaaHTHuecKHX 
panoHax  KaHaAti,  AeMOHcapupyeT  öbiayio  6oaee  TecHyio  cBH3b  $ayH  sthx  TeppnTopim. 
B  3T0M  OTHomeHHH  HHTepecHo  TaKîKe  pacnpocTpaHeHiie  npeACTaBHTeaefi  poAa  Oncopsis 
Burm.  Hanöoaee  npiiMHTHBHbiH  bha  poAa,  BbiAeaaeMbin  b  cnen;HaabHbiH  noApoA,  jkhbct 
Ha  ManbHîKypcKOM  opexe  b  npnMopbe,  Kopee  n  Hnoiran.  OcTaabHbie  bhabi  poAa  mojkho 
pa3AeaiiTb  Ha  abg  reHeTiiuecKii  o6oco6aeHHbie  rpynribi.  üpeACTaBHTeaH  oahoh  h3  hex 
(rpynna  O.  alni  Sehr.)  mnpoKo  pacnpocTpaHeHbi  b  üaaeapKTHKe,  npeACTaBHTean  Apyron 
(rpynna  O.  flavicollis  L.)  îKiiByT  KaK  b  naaeapKTHKe,  TaK  h  b  HeapKTHKe. 

Eqe  6oaee  TecHbie  cbh3h  HaöaioAaioTca  MeaiAy  $ayHaMH  npnMopba  n  HnAO-Maaan- 
CKOH  oöaacTH.  npHMepaMH  TaKnx  CBH3eH  MoryT  cay>KHTb  naxojKAeHHe  b  ÜpHMopbe  n 
üpnaMypbe  CBoeo6pa3Horo  poAa  H3  noAceMencTBa  Idiocerinae  ( Megipocerus  Zachv.), 
Oanaianmne  poactbchhukh  KOToporo  îKHByr  b  TponiiKax  HHAO-MaaancKon  oöaacrn 
(Zakhvatlin,  1945),  n  pacnpocTpaneHne  Rosalia  flavostrigata  Dist.  n  Cixiopsis  punctatus 
Mats.,  KOTopbie  k  HacToam;eMy  BpeMemi  ii3BecTiibi  H3  Hhahh,  Hhohhii  h  üpnMopba. 
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INSECT  DISPERSAL  AS  OBSERVED  BY  A  WEATHER  SHIP 
ON  THE  NORTH-WESTERN  PACIFIC 

Syoziro  Asahina 
(National  Institute  of  Health,  Tokyo,  Japan) 

The  insects  visited  a  weather  ship  located  at  29  N  135  E  (Tango  point)  on  the  Pa¬ 
cific,  about  500  km  south  of  the  mainland  of  Japan,  were  examined.  These  are  colle¬ 
cted  throughout  two  seasons  which  cover  in  1967,  from  June  to  October,  and  in  1968, 
from  May  to  July. 

The  material  contains  world-known  migratory  species  and  their  probably  vicarious 
forms  such  as:  Vanessa  cardui  L.,  V.  indica  Herbst,  Lampides  boeticus  L.,  Parnara  gut¬ 
tata  B.  et  G.,  Herse  convolvuli  L.,  Macroglossum  saga  Butler,  M.  pyrrhosticts  Butler, 
Utethesia  pulchelloides  vaga  Jordan,  Agrotis  ypsilon  Hufn.,  Monophila  noctuella  Schiff- 
Denis,  Plutella  xylostela  L.,  Pantala  flavescens  Fab. 

There  are  a  number  of  southasiatic  species  which  have  not  been  established  in 
Japan:  Aganais  ficus  Fab.  (Aganaidae) ,  Anax  guttatus  Burm.  (Odonata) ,  Lispa  assimi¬ 
li  s  Wiedemann  ( Muscidae ). 

It  should  be  mentioned  that  there  are  included  rather  many  agricultural  pests 
which  have  broad  distributional  range  in  Pacific  area.  These  are:  Prodenia  litura  Fab. 
(Noctuidae) ,  Leucania  separata  Walker  (Do.),  Heliothis  obsoleta  Fab.  (Do.),  Micractis 
nubilaris  Hubn.,  Etiella  zinckenella  Treisch.,  Hymenia  recurvalis  Fab.,  Cnaphalocrocis 
medinalis  Guenee  (all  Pyralidae) ,  Sogata  furcifera  Horvath,  and  Nilaparvata  lugens 
Stai  (Delphacidae) ,  Cyrtopeltis  tenuis  Reuter  (Miridae) ,  Leptocorixa  corbetti  China  (Do.). 

A  swarm  flight  of  two  species  of  the  leafhoppers  seems  noteworthy,  because  both 
species  are  most  important  rice  culture  pest  and  their  transoceanic  flight  was  now 
clearly  proved,  being  one  time  strongly  suspected  its  possibility.  Back  cast  of  their 
flight  would  indicate  the  exodus  site  to  be  some  place  in  the  Ryukyus  or  Taiwan,  or 
the  Philippines. 

As  medical  pests  there  were  very  few  individuals  of  Musca  domestica  L.  and  Mu- 
scina  stabulans  Fallen.  Two  females  of  Culex  tritaeniorhynchus  were  captured  in  au¬ 
tumn  season  when  the  prevailing  wind  from  the  north. 

The  incest  flight  at  Tango  point  appears  to  occur  when  the  «front»  or  the  disconti¬ 
nuous  line  passes  the  point.  During  midsummer  when  the  «Ogasawara  High  Pressure» 
covers  broadly  Pacific  side  of  Japan,  the  constant  seasonal  wind  prevails  from  west  or 
from  southwest  bringing  southasiatic  insects.  During  autumn  season  when  the  Continen¬ 
tal  High  Pressure  is  situated  on  Northasiatic  continent  and  the  north  or  northwestern 
wind  prevails  over  Tango  point  various  kind  of  insects  including  those  of  northern  ori¬ 
gin  were  encountered. 

The  typhoons  which  usually  start  from  the  Marianna  area  undoubtedly  bring  sou¬ 
thasiatic  insects.  On  July  24,  1967,  the  typhoon  No.  10  passed  Tango  point,  where  it  was 
observed  a  dark  cloud  of  insects  mainly  consists  of  Pantala  flavescens  in  the  «eye»  of 
the  typhoon. 

Whether  these  moving  insects  represent  the  true  migratory  species  should  carefully 
be  studied  in  future.  But  at  least  the  mass  flight  of  the  two  leafhoppers  will  fall  in 
the  category  of  such  dispersal  in  modern  sense. 


CTAD;HAJIBH0E  PACnPEßEJIEHHE  H  300rE0rPAOHHECKAH  XAPAKTEPHCTHKA 
nOJTOKECTKOKPBIJIblX  B  UjEHTPAJIbHOM  KA3AXCTAHE 

R.  B.  Asanova  —  P.  B.  AcaHOBa 
(HncTUTyr  300A02UU  AH  Ka3CCP,  AjiMa-Ara,  CCCP) 

nojiy>KecTKOKptiJiLie  HMeiOT  6ojiLmoe  HayuHo-npaKTiiuecKoe  3naneHHe,  no  n3yneHBi 
orni  .gajieKO  HeßocTaTonHo.  R o  cnx  nop  ocTaBajicn  coBepmeHHo  HeH3BecTHBiM  (^aymiCTii- 
uecKiin  cocTaB  nojrymecTKOKpLiJiLix  CTenHLix,  nojiynycTBiHHBix  h  nycTBimiBix  paiioHOB 
IJeHTpajiLHoro  Ka3axcTana.  üöcjie^OBajinct  b  ochobiiom  Tpn  yuacTKa:  b  cyxocTennoii, 
nycTBiHHo-CTennoii  n  nycTtiHHoh  30Hax. 

Beerò  b  U,eiiTpaJiBHOM  Ka3axcTaHe  HaMn  6bijio  coöpaHo  okojio  500  bhjjob  noJiyjKecTKo- 
KpLuiLix,  b  nx  uncjie  5  po^OB  h  30  bhæob,  hobbix  ßjiH  nayim. 

nonni  Bee  BBMBJieHHBie  bii^bi  BnepBBie  yKa3BiBaioTCH  ^jih  IJenTpajiBiioro  Ka3ax- 
CTaHa,  öoJiBniHHCTBo  113  3TIIX  BiiflOB  (231)  —  HOBBie  AJiH  TeppiiTopiin  Ka3axcTaHa,  a  ßjia 
CoBeTCKoro  Coio3a  0Ka3ajmcB  hobbimii  70  bh^ob. 

3KOJiorHuecKHe  nccne^OBamin  noJiymecTKOKpBiJiBix,  npoBe^eHHBie  Hapn^y  c  imyue- 
HHeM  nx  BH^oBoro  cocTaBa,  CBH^eTejiBCTByioT  o  CTporoñ  npnypoueimocTii  pacTHTejiBno- 
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agiiBix  nojiy>KecTKOKpLiJiLix  K  OTgeanimiM  CTan,HHM  h  pacTeimHM,  a  xhih;hhhob  —  n  onpe- 
geaeHHBiM  BngaM  nacenoMBix. 

no  CTaipiajibHOMy  pacnpegeaeiiiiio  nonymecTHonpniaBix  BBigeaeHBi  caegyiom;ne  8  oc- 
HOBHLix  rpynn:  aecHBie,  GoaoTHo-npHBOgHBie,  BogHBie,  ayroBBie,  CTenimie,  coaongoBo- 
coaomianoBBie,  nycTBiHHBie  n  oGnTaTean  arpo6iion;eH030B;  aacTB  3thx  rpynn  nogpa3ge- 
JincTCH  na  6oJiee  Meanne  rpynnBi. 

Cpegn  xnigHBix  noayjnecTnonpBiaBix  (53  BHga)  Tannée  HanenaeTca  npnypoaeHHOCTB 
K  onpegeaemiBiM  CTagnaM,  pacTeHnnM  n  BiigaM  HacenoMBix  ( Nabis  sareptanus,  Rhinoco- 
ris  iracundus,  Zicrona  caerulea  n  ftp.),  ho  MeHee  OTueTaiiBO,  aeM  y  <|)HTO(|)aroB. 

BoJIBniHHCTBO  BHgOB  nOJiy>KeCTKOKpLlJIBIX  paCTHTeJILHOHflHLI  H  CBH3aHLI  C  CaMLIMII 
pa3HOoGpa3HLIMH  KOpMOBLIMII  paCTeHHHMH.  OCHOBHyiO  UaCTB  HOayvHeCTHOHpBiaBIX  no 
KopMOBon  cnegnaaimangni  cocTaBJiniOT  $nTOoaiiro<|)arH,  3iiaaHTeaBHo  MeHBme  BBiaBJieHO 
nojin^aroB,  XHigminoB  n  300$HT0(|)ar0B. 

noJiyjKecTKOKpBUiBie  BCTpenaiOTcn  b  Macee  Ha  MapeBBix  n  caojnHOipeTHBix  n  MeiiB- 
me  —  Ha  3JiaKOBBix  . 

B  3aBHCHMOCTH  OT  OTHOHieHHH  nOJiyJKeCTKOKpBIJIBIX  K  CTeneHH  yBJiajKHeHHOCTH  Gno- 
TonoB  OTMeneHBi  ncepo^mani,  3BpnKcepo(|)HJiBi,  mg30(|)hjibi,  rnrpo^HJiBi,  raao^nani. 

B  3ooreorpa(|)HHecKOM  OTHoraeHnn  $ayHa  noayjnecTnonpBiaBix  xapanTepH3yeTca  cae- 
gyiomgiM  o6pa30M:  Bee  Tpn  30hbi  HMeiOT  SHgeMHUHBie  pogni  n  BHgBi.  B  CTennon  —  oGige- 
CTenHBie  npiFiepHOMopcKo-Ka3axcTaHCKne,  Ka3axcTaHCKne  n  nasaxcTaHcno-MOHroaBcnne, 
npiinepHOMopcKo-KasaxcTaHCKO-TypaHCKHe;  b  nycTBiHHOH  3one  —  ceBepo-TypaHCKne,  Ty- 
paHCKne,  npaHo-TypaHCKiie  BHgBi.  Bo  Bcex  30Hax  npegCTaBaema,  KpoMe  Toro,  caegyiomgie 
3ooreorpa(|)HHecKHe  saeMeHTBi,  oTanaaiomgieca  tojibko  noanaecTBOM  BHgOB:  roaapnTime- 
CKHe,  naaeapHTHuecnne,  eBponencKo-cnGnpcKne,  eBponencKne,  cpegnseMHOMopcnne,  hoh- 
TocpegimeMHOMopcnHe. 


3OHAJIBHO-JIAH/J1IIA0THOE  PACnPEJJEJIEHHE  3EMJIHHBIX  BJIOIÏÏEK 
(CHR  YSOMELIDAE,  HALTICINAE )  B  y3EEKHCTAHE 

G.  A.  Avanesova  —  T.  A.  ABaHecosa 
(IIhctutijt  300J103UU  u  napa3UTOJiozuu  AH  Y3ÔCCP,  Tauinenr,  CCCP) 

3eMJiHHBie  Gaomnn  b  y30eKHCTaHe  H3yaeHBi  caaGo.  Ha  ocHOBaHHH  jihhhbix  cGopoB 
(1957 — 1966),  npocMOTpa  paga  noaaenngiH  h  jiiiTepaTypHBix  hctouhhhob  ycTaHOBjieHo, 
uto  b  y30eKHCTaHe  nogceMencTBo  Halticinae  npegCTaBaeHo  15  pogaMH  h  108  BHgaMH. 

Ha  paBHHHax  oGHapyrneno  67  BHgOB,  cpegn  hhx  thhiiuho  paBHHHHBix  OKa3ajiocB  12; 
3T0  npeflCTaBHTejm  nycTBiHH  ( Phyllotreta  ustulata  Lop.,  Ph.  halaxyloni  Schap.,  Chaeto- 
cnema  sp.  n.)  h  oGrrraTean  goaHHHBix  JiyroB,  Gojiot  h  naxoTHBix  3eMejiB  ( Chaetocnema 
psylloides  Poc.,  Psylliodes  dulcamarae  Koch,  Haltica  lazulina  Ogl.,  H.  suvorovi  Ogl., 
H.  sp.,  Podagrica  malvae  Ill.,  Phyllotreta  armoraciae  Koch,  Ph.  paraddxa  Lop.,  Hermaeo- 
phaga  ruficollis  Luc.). 

OayHa  nycTBiHH  b  OTHomemm  Gaomen  npanHe  GegHa:  3gecn  HangeHo  Beerò  6  BHgOB. 
B  paBHHHHBix  Tyraax  oGHapymeHO  12  BHgOB,  h3  hhx  HenoTopnie  BHgBi,  ocoGeHHo  H3 
poga  Haltica ,  Hepegno  hbjihiotch  BpegHTeaaMH. 

B  goanHHBix  ayrax,  GoaoTax  h  naxoTHBix  3eMaax  HacaiiTBiBaeTca  ot  35  30  45  BHgOB. 
3gecB  ocoGeHHo  MHorouHcaeHHBi  BHgBi  pogOB  Chaetocnema  11  Phyllotreta.  OKoao  70% 
BHgOB  $ayHBi  paBHHH  BCTpeaaioTca  Ha  naxoTHBix  seMaax;  H3  hiix  tiihhuhbimh  gaa  3Toro 
GnoTona  oKa3aaocB  11  BHgOB.  Oayna  Gaomen  naxoTHBix  3eMeaB  —  npoH3BogHoe  (J>ayHBi 
Me3omrpo(|)HaBHoro  noMnaenca  pacTHTeaBHocTn;  pacninpemie  noaiiBHoro  3eMaegeana 
GaaronpnaTHO  gaa  Gaomen;  oho  MOîneT  npimecTH  k  oGoraigemno  nx  BHgoBoro  cocTaBa 

H  K  nOBBimeHIIIO  HHCaeHHOCTH. 

Ha  paBHHHax  Goanmaa  aacTB  Gaomen  CBa3aHa  c  pa3H0TpaBBeM,  ocoGeHHo  c  npe- 
CTOpBeTHBIMH,  CaOHxHOgBeTHBIMH,  MapeBBIMH,  GypaUHHnOBBIMH,  GoGoBBIMII,  MOaoaaflHBIMH, 
ryGon;BeTHBiMn.  3to  HpegCTaBHTean  po^a  Hermaeophaga  (1),  Aphthona  (2),  Phyllotreta 
(7) ,  Longitarsus  (6),  Chaetocnema  (2) ,  Psylliodes  (3). 

B  npe^ropnax  oGHapymeHo  67  bh^ob.  TunnuHBie  npe,n;ropHBie  (JopMBi  (10)  otho- 
caTCa  b  OCHOBHOM  n  po^y  Longitarsus  ( corpulentus  Wse.,  nasturtii  F.,  suturalis  Marsh., 
atricillus  GyJL,  tabidus  F.,  jacobaeae  Wat.,  symphiti  Hktg.).  B  npe^ropnax  co  3aanaMH 
CBa3aHBi  biiæbi  H3  po^OB  Chaetocnema  (4),  Psylliodes  (2),  Phyllotreta  (1).  HanGoaee 
MHoroancaeHiia  rpynna,  HiHByrgaa  Ha  npecToii;BeTHBix:  sto  npe^cTaBiiTean  pogoB 
Phyllotreta  (11),  Longitarsus  (1),  Psylliodes  (3).  Oayna  npegropnii  coctoiit  npeiiMy- 
mecTBeirao  113  Me30(|)iiaBHBix  saeMeHTOB.  npn  ncnyccTBeHHOM  opomennn  b  Goaee  cyxnx 
npegropnax  bo3moh{ho  ycnaemioe  pa3MHomeHHe  Gaomen;  b  Tex  MecTax,  rge  ycnemHO 
pasBHBaeTca  GorapHoe  aeMaegeane,  ncnyccTBeHHoe  opomemie  GygeT  yraeTaTB  nx  pa3- 
BiiTiie.  npegropna  —  nepexognaa  30Ha,  nyga  npoHnnaiOT  paBHiiHHBie  n  ropHBie  BiigBi. 

B  ropax  oGHapymeno  45  BngoB  Gaomen;  H3  hiix  TnnimHo  ropnBiMii  HBaaioTca  11: 
Phyllotreta  nodicornis  Marsh.,  Aphthona  rugipennis  Ogl.,  A.  semicyanea  sundmanni 
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Jacobs.,  Longitarsus  ellipticus  Keitt.,  Haltica  brevic.ollis  Foudr.,  H.  carinthiaca  Wse.r 
Chaicoides  plutus  Latr.,  Chaelocnema  subcoerulea  Kutsch.,  Mantura  mesasiatica  Lop., 
Psylliodes  cuprea  subsp.  isatidis  Hktg. 

TopiiLie  ÖJioniKH  TaroTeiOT  k  Kcepo^nTHBiM  MecTOobnTaHHHM  (24  BH,n;a).  B  ropax 
ÖJiomKH  peflKo  ,n;aiOT  BcnLiniKn  MaccoBoro  pa3MHOJKeHna  n  nosTOMy  3HaaeHne  nx  ¿yia 
nacTÔmuHLix  pacTeiiim  He  oaeHB  Bejinno. 

21  bhæ  ÖJiomeK  oönTaeT  nan  Ha  paBHiraax,  Tan  n  b  npe^ropnax  n  ropax.  3to  BnjjBi, 
oOna^aioipne  mnpoKoñ  SKonornaecKoir  nnacTnaHocTBio. 


PACnPEJüEJIEHHE  JIHCTOBJIOÏÏIEK  ( HOMOPTERA ,  PSYLLOIDEA)  IIO  OCHOBHLIM 
JIAHAlHAOTHblM  30  H  AM  H  BEPTIlKAJIbHblM  J10HCAM  TAft/KHKPICTAHA 

V.  G.  Baeva  —  B.  T.  EaeBa 

(IlncTUTijT  300J10ZUU  u  nap a3ur ojiozuu  AH  TaôwCCP,  flywanòe,  CCCP) 

JIncTobjiomKn  —  y3Kocnen;HajiH3npoBaHHLie  HacenoMBie,  CBH3aHHBie  b  Teaemie  Been 
CBoen  JKXI3HH  c  KopMOBBiMH  pacTeHHHMH.  Hx  pacnpocTpaHeHHe  b  ôojiBmiiHCTBe  cjiyuaeB 
TecHo  CBH3aHo  c  pacnpocTpaHeHHeM  KopMOBoro  pacTeHHH,  ho  apean  nocjie^Hero  aacTO 
ÔBiBaeT  ropa3flo  rniipe. 

B  $ayHe  nncTOÔnomeK  Ta^HînKHCTaHa  H3BecTHo  6onee  100  bh^ob.  Ochobhbim 
MecTooôiiTaHHeM  jincTOÔJiomeK  HBJiaeTcn  30Ha  ÆpeBecHo-KycTapmiKOBon  h  TpaBanncTon 
pacTHxejiBHOCTii,  npnueM  OÔJiBmaa  aacTB  bh/job  CBH3ana  c  flepeBBHMH. 

Pacnpe^enemie  nncTOÖnomeK  no  BepTHKann  oöycnoBJieHo  BjraanneM  penoro  pa^a 
(|>aKTopoB:  penBe$a.  KJiHMaTa,  nous  h  pacTHTeJiBHoro  nonpoßa. 

Mbt  paccMaTpHBaeM  $ayHy  nncToönomeK  TajjaaiKHCTaHa  b  npe,n;enax  aeTupex  6o- 
TainiKO-(|)ayHHCTHaecKHx  BepTireaJiBHBix  noacoß. 

1.  rioac  HH3KOTpaBHBix  HOJiycaBaHH  nan  necaaHBix  pe^Konecnn,  b  npe^enax  Ta/jam- 
KncTana  3amiMaeT  noHnaœHHBie  panoHBi,  pacnonoaìeHHBie  Ha  BBicoTe  350 — 650  m 
Hag  yp.  m.  ricHJiJiHflBi  3Toro  noaca  npeflCTaBJieHBi  b  ochobhom  Kcepo^HJiBHBiMH  BiigaMH 
h  o6pa3yioT  rpynnBi  necKonioÔHBBix  h  TyranHBix  KOMnnencoB.  H3  30  bhji;ob  jihctoöjio- 
ineK,  3aperHCTpupoBaHHBix  b  3tom  noace,  25  CBa3aHBi  c  ^peBecHO-KycTapHiiKOBOH  n 
5  c  TpaBHHHCTOH  pacTHTejiBHocTBK)  nycTBiHB  n  TyraeB. 

2.  Iloac  cyÓTponiiaecKoro  hjih  apn^Horo  peflKonecra,  3aHHMaeT  MejiK03eMHCTO-KaMe- 
HHCTBie  cKJioHBi  h  JieccoBBie  xoJiMBi  Ha  BBicoTax  OT  600—700  Ao  1200  m  Haft  yp.  m. 
¿JepeBBH  h  KycTapHHKH  o6pa3yiOT  3ftecB  pedane  Hacaaíftemia  n  nonni  ne  0Ka3BiBai0T 
BjmaHPia  Ha  xapamep  TpaBHHiiCToro  nonpoBa.  B  HeM  3aperiicTpnpoBaHO  jihihb  4  BHfta, 
npncnocoÖJieHHBix  k  3acyinjiHBBiM  ycjioBHHM  npeftropiiii  n  HH3Koropnn.  EeftHocTB  c^ayHBi 
jiiicToßjioHieK  3Toro  noaca  oö'BacHaeTca,  no  HaineMy  MHeHino,  pa3peaieHHocTBio  n  He- 
bojiBiniiM  pa3H0oöpa3neM  fteHftpo(|)nopBi,  k  TOMy  me  Mano  npnroftHon  ftna  3aceneima 
ncnnnnftaMH. 

3.  Iloac  mupoKonncTBeHHon  Me30(|)HnBHon  pacTHTenBHOCTH,  3aHHMaeT  cpeftHne 
oönacTH  rop  Ha  BBicoTax  ot  1000 — 1200  fto  2200 — 2500  m  Haft  yp.  m.  ^peBecno-KycTap- 
niiKOBaa  n  TpaBHHHCTaa  pacTHTenBHocTB  3ftecB  ftocraraeT  HanöonBinero  pa3Hoo6pa3na. 
B  CBH3IÏ  C  KnHMaTHaeCKHMH  ycnOBIIHMH  n  OCOÖeHHOCTHMH  (JnOpiICTHaeCKOrO  COCTaBa 
ftamioro  noaca  (fmyHa  nncTOÓnoinen  iiMeeT  Me30(|)HnBHBin  xapaKTep.  B  HeM  oTMeaeHO 
Hanbonnmee  ancno  BHftOB  (45),  npnaeM  23  BHfta  BCTpeaaiOTca  na  ftepeBBax,  10  —  Ha 
KycTapHHKax  n  12  —  Ha  TpaBanncTon  pacTHTenBHOCTH.  Oönnne  BHftOB  oö^acHaeTca 
He  TonBKo  öohbiuhm  pa3Hoo6pa3neM  pacTHTenBHOCTH  n  nannaneM  onraManBHBix  Knima- 
THaecKHx  ycnoBini,  ho  h  öonBinen  cTenemno  npnroftHocTH  nx  ftna  3aceneima  miCTo- 
önonmaMH. 

4.  Iloac  cyöanBniiHCKoii  n  annnnncKon  pacTHTenBHOCTH,  3annMaeT  Hanöonee  bbico- 
Kiie  yaacTKH  (2500—3500  m  Haft  yp.  m.)  TeppnTopnn  TaftasHKHCTana.  3tot  noac  pe3KO 
OTHHaaeTca  ot  npeftBiftynpix  OTcyTCTBiieM  fteHftpocfmopBi  n  cypoBBiMn  HnnManiaecKiiMH 
ycnoBnaMH.  B  HeM  OTMeaeHo  Beerò  3  BHfta. 

^eiann  pacnpeftenemia  (fmyiiBi  no  noacaM  3aBncaT  ot  xapaKTepa  pacTHTenBHoro 
nonpoBa  n  3Kcno3iin;iiii  cnnoHa  rop,  hto  MoaieT  HecKonBKo  HapymaTB  npeflCTaBneHHyio 
HaMn  cxeMy  pacnpe^eneHiia  <|)ayHBi  nncToönoineK. 
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DONNÉES  PRÉLIMINAIRES  SUR  L’ORIGINE  ET  LE  MODE  DU  PEUPLEMENT 

ENTOMOLOGIQUE  DE  LILE  DE  SAINE-HÉLENE  (ATLANTIQUE  SUD) 

P.  Basilewsky 

(Musée  Royal  de  l’Afrique  Centrale ,  Tervuren,  Belgique) 

La  faune  de  Sainte-Hélène,  comme  celle  de  toutes  les  îles  fortement  isolées,  pré¬ 
sente  un  intérêt  considérable.  Sa  connaissance  apportera  certainement  des  données 
importantes  sur  le  peuplement  insulaire  en  général  et  sur  l’origine  de  l’île.  Cette  faune 
■étant  jusqu’à  présent  peu  connue,  le  Musée  Royal  de  l’Afrique  Centrale,  à  Tervuren, 
mit  sur  pieds  deux  expéditions  pour  l’exploration  zoologique  de  l’île,  l’une  en  1964— 
1965,  l’autre  en  1967,  comportant  chacune  trois  entomologistes.  Un  matérial  de  plus 
de  150.000  spécimens  zoologiques  fut  rapporté  par  ces  expéditions. 

L’étude  de  ce  matériel,  qui  est  encore  loin  d’être  terminée,  montre  dès  à  présent 
que  les  caractéristiques  principales  de  la  faune  saintehélènienne  sont  sa  pauvreté, 
tant  qualitative  que  quantitative,  et  surtout  les  lacunes  considérables  qu’elle  présente. 
La  place  me  manque  ici  pour  donner  des  précisions,  mais  dans  tous  les  groupes 
d’invertébrés  des  familles  entières,  abondantes  et  largement  répandus  dans  le  monde, 
manquent  complètement;  en  outre,  les  familles  représentées  le  sont  très  irrégulière¬ 
ment  et  offrent  également  des  lacunes  importantes.  Enfin,  il  n’existe  dans  l’île  aucun 
vertébré  endémiques,  ni  aucun  animal  aquatique. 

L’origine  de  Sainte-Hélène  a  été  jusge’à  présent  assez  controversée  et  la  plupart 
des  auteurs  lui  donnaient  une  ancienneté  assez  grande.  Cependant,  des  échantillons 
des  roches  les  plus  anciennes  de  l’île  ont  été  prélevés  et  datés  à  Londres  par  la  méthode 
du  Carbone-14.  Ces  roches  ont,  en  réalité,  12  à  14  millions  d’années  et  datent  du  Miocène 
Supérieur.  L’île  est  donc  de  formation  récente. 

A-t’elle  fait  partie  anciennement  d’un  continent  dont  elle  s’est  trouvée  séparée  par 
un  effondrement  ou  par  une  dérive?  Ou  bien  s’agit-il  d’une  île  volcanique  apparue  dans 
l’océan  à  la  suite  d’un  bouleversement  tectonique  sous-marin?  De  nombreaux  auteurs 
ont  jusqu’à  présent  penché  pour  la  première  hypothèse.  Mais  la  faible  ancienneté  de 
l’île  et  l’étude  des  fonds  sous-marins  de  l’Atlantique-Sud  plaident  en  faveur  de  la  se¬ 
conde  hypothèse.  L’examen  de  la  composition  faunistique  actuelle  de  Sainte-Hélène 
montre  clairement  que  cette  seconde  hypothèse  est  une  certitude. 

Le  peuplement  entomologique  de  l’île  présente  toutes  les  caractéristiques  d’un 
peuplement  passif,  et  nullement  de  migrations  actives  ayant  peuplé  l’île  par  des 
lignées  entières  venues  d’un  continent.  Nous  pouvons  constater  que  ce  peuplement 
s’est  effectué  a  l’aveuglette,  au  hasard  du  transport  accidentel  et  aléatoire  de  divers 
animaux  par  différents  moyens:  courants  marins  et  éoliens,  transport  pai  oiseaux,  etc. 

Seul  un  peuplement  semblable  peut  expliquer  les  lacunes  extrêmement  importan¬ 
tes  que  nous  observons  dans  la  faune  actuelle  de  l’île.  Si  Sainte-Hélène  avait  été  réunie 
a  un  moment  quelconque  avec  le  continent,  la  composition  de  la  faune  actuelle  aurait, 
sans  aucun  doute,  un  tout  autre  aspect,  bien  plus  conforme  aux  populations  équilibrées 
que  nous  constatons  partout  où  une  migration  active  a  été  possible.  De  plus,  les  ani¬ 
maux  qui  forment  la  faune  sainte-hélénienne  actuelle,  ne  présente,  dans  leur  ensemble, 
aucune  affinité  particulière  pouvant  laisser  supposer  une  origine  africaine,  sud-améri¬ 
caine  ou  atlantique. 

Je  crois  donc  pouvoir  affirmer  que  Sainte-Hélène  n’a  jamais  été  en  connexion, 
a  aucun  moment,  avec  aucune  terre  existant  actuellement. 


300rE0rPA<DHHECKHH  AHAJIH3  H  PACnPEßEJIEHHE  IlfMTOBOK 
(< COCCOIDEA ,  DIASP1D01DEA)  (DAYHEI  CPEAHED  A3HH 

B.  B.  Bazarov  —  B.  B.  Ea3apOB 
(HncTUTyr  300Jiozuu  u  nayasurojiozuu  AH  TadmCCP,  /fyuianôe,  CCCP) 

OayHa  iphtobok  Cpe^Hen  A.3hh  6oraTa  n  pa3noo6pa3Ha  no  npoHcxoîKAemno  n  cjia- 
raeTcn  H3  pa3JimmBix  ojieMeHTOB.  B  $opMHpoBaHHii  coBpeMeHHon  $ayHBi  npuHHMaioT 
yuacTiie  b  ochobhom  shjipmhkh,  cyöaH^eMHKn,  cpeflii3eMHOMopcKne  n  nrapoKO  pacnpo- 
CTpaHeHHue  bh^h.  IlMeiOTCH  n  bïïabi,  reHerauecKH  CBH3aHHLie  c  c^ayHaMH  3$noncKon 
n  MH^o-MajiancKon  oÔJiacTen.  PaccMaTpnBaeMan  (|)ayHa  npeACTaBJieHa  78  bh^mh,  h3 
KOTopux  26  (33%)  hbjihiotch  3H^;eMHKaMH,  21  bh^  (26.9%)  —  cyöaHßeMHKaMH,  apeaJiBi 
KOToptix  necKOJiBKO  blixoæht  3a  npe,n;ejiBi  CoBeTCKon  CpeftHen  A3Hh,  npocrapaacB 
K  iory  n  ioro-3anaAy  ot  Hee,  ocTaJiBHBie  îne  bh^bi  3aBe3eHBi  c  Kyjn/rypHBiMn  pacTemiHMH 
(15  BHftOB)  min  mnpoKo  pacnpocTpaHeHBi. 
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Pacnpe^ejiemie  hjiitobok  no  Teppmopim  HaxoAnTcn  b  nojraoñ  3aBiicnMOCin  ot  xa- 
paKiepa  3onajibHOCTii  pacTiiTejibHoro  nonpoBa,  hohbbi  n  KJiiiMaTiinecKiix  ycJiOBiiii. 
ITpaBAa,  mmoBKn,  nan  cnen;iiajin3HpoBaHHbie  pacTirrejibHonAHbie  HaceKOMtie,  He  Bcer^a 
«HAyT»  BCJieA  3a  cboiim  kopmoblim  pacTeHneM  bo  Bee  3ohli  iix  B03MOHviioro  npoii3pacTa- 
HiiH,  Tan  nan  KJinMaTiinecKim  öapnep  nrpaeT  onpe^eneHnyio  pont;  tgm  ne  MeHee  Kop- 
MOBtie  pacTeHHH  Kan  ocHOBHoñ  cyßcTpaT  fljiH  HÍII3HH  h  nuTamin  hjiitobok  nrpaiOT  nep- 
BOCTeneHHyio  pont  b  pacnpe^ejiemiii  nx  no  TeppiiTopnn.  BoraTCTBo  pacTiiTejiLHLix 
c|)opM  h  coo6m,ecTB  Cpe^nen  A3hii,  3aBiicnin;ee  ot  necTpoTbi  hobb  h  cjiohîhocth  pejiBe$a, 
oöycjiOBJiiiBaeT  Hajinnne  ananniejibHoro  pa3iioo6pa3Hn  $opM  qnTOBOK,  TecHo  CBH3aH- 
Hbix  c  onpeflejienHLiMii  rpynnaMn  pacTeHnn  n  BCTpenaiomnxcH  no  Been  TeppnTopnn 
Cpe^Hen  A3im  —  ot  necnaHbix  nycTbinb  ao  cyöaJibnnncKnx  jiyroB,  KOTopbie  na  Boctoh- 
hom  IlaMiipe  pacnojio>KeHbi  Ha  BbicoTax  3500—3800  m  Haß  yp.  m. 

#jih  y^oöcTBa  H3jio>KeHnH  MaTepnana  no  pacnpeaejiemno  iahtobok  TeppHTopnn 
Cpe^Heñ  A3hh  ycjioBHo  pa3ÖnBaeTCH  Haivin  na  cjieAyiomne  nonca:  paBHiiHbi,  npeAropBn, 
coöcTBeHHo  ropbi  n  BbicoKoropbH.  9th  nonca  pe3Ko  pa3JinnaiOTcn  cboiimii  nonBenno- 
KJiHMaTHnecKHMH  ycjiOBHHMn,  pacTHTejibiiocTbio,  a  TaK/Ke  cocTaBOM  (JayHbi  iqnTOBOK. 
OTflejibHo  paccMaTpHBaeTcn  $ayHa  hjiitobok  pacTHTejiBHocTii  oa3ncoB  n  TyraeB,  nan 
c^opMiipoBamnancn  b  ocoöbix  nonBeHno-KJiiiMaTnnecKnx  ycjioBnnx. 

Pacnpeaenemie  iaiitobok  Ha  paBHHHax  3aBncnT  ot  HaJinmin  KopMOBbix  pacTemiii. 
9Ta  (Jiayna  He  6oraTa.  Ona  npeflCTaBJieHa  6  Bi^aMii,  b  OoJiBnnmcTBe  CBH3aHHbiMH 
c  nec^aHbiMii  ny ctlihhmh,  peAKOJiecBen  n  cojioHnaKOBbmn  nycTbiunMH.  Tyran  3ami- 
MaiOT  ßonbmne  ynacTKH  b  AOJiiraax  pen  Cpe^Hen  A31111.  OayHa  hjhtobok  TyraeB  3Hann- 
TejibHo  pa3Hoo6pa3Hee  (J>ayHbi  nycTbiHb  n  6ojiee  neM  BABoe  npeBocxo^iiT  ee  no  nncjiy 
biiaob. 

OayHa  iahtobok  npe^ropnn  pa3Hoo6pa3iia  n  o6pa3yeT  HecKOJibKo  KOMnnencoB,  cbh- 
3aHHbIX  B  OCHOBHOM  C  APBBeCHO-KyCTapHHKOBOH  paCTIITeJIbHOCTblO. 

B  ropax  $ayHa  ipiiTOBOK  Kan  6bi  ^ejniTcn  Ha  abg  noflrpynnbi,  o6oco6jieHHbie  Apyr 
ot  Æpyra  b  3aBnciiMOCTii  ot  xapaKTepa  pacTHTejibHocTii.  9to  noArpynnbi  coöcTBeimo 
mnpoKOJincTBeHHoro  n  xbohhoto  ñeca.  OayHa  ih¡htobok  rop  caMan  öoraTan  —  okojio 
30  BHAOB. 

Bhaoboh  cocTaB  iijhtobok  BbicoKoropnoro  nonca  He  6oraT,  nx  Beerò  4  BnAa,  cbh- 
3aHHbix  c  3<$eApoH  n  MHoroneTHiiMii  TpaBHHncTbiMn  pacTeHnnnn. 


HEKOTOPBIE  OCOEEHHOCTH  BEPTHKAJIBHOrO  PACnPOCTPAHEHHH 
nPHMOKPBIJIBIX  HACEKOMBIX  ( ORTHO  PIERO  IDE  A )  B  3AIIAAHOM 

THHB-IIIAHE 

A.  A.  Bekuzin  —  A.  A.  BeKy3HH 
(TaiuKeHTCKuü  eoe.  ynueepeurer,  CCCP) 

BBn^y  6oJibinoro  pa3HOo6pa3iin  n  OoraTCTBa  $aynbi  ropHbix  oOnacTen  Cpe^Heii 
Abhh  HeB03MoniHO  onpe^ejinTb  eAHHbie  3aK0H0MepH0CTH  BepranaJibnoro  pacnpocTpaHe- 
nnn  pa3JiiinHbix  rpynn  nacenoMbix. 

Bnynan  npnMOKpbuibix  HacenoMbix  b  xpeÖTax  3anaAnoro  TnHb-IIIaHn  (HanOojiee 
noflpoÖHO  b  3anaAHbix  ero  OTporax  —  KapncaHTay  n  YraMCKOM) ,  HaM  y^anocb  ycTano- 
BHTb  HenoTopbie  3aKOHOMepHOCTH  nx  BepTiiKaJibHoro  pacnpocTpaHemm.  Oporpa^nnecmi 
b  onncbiBaeMOM  paiioHe  Bbi^enniOTcn  ABa  ynacTKa:  boctohhbih  —  ropnbin  n  3anaAHBin  — 
XOJIMHCTOpaBHHHHblH,  npiIMblKaiOIipiH  K  nyCTbIHHbIM  OÖJiaCTHM  TypaHCKOH  HH3MeHHOCTH. 

B  reoMop^ojiornnecKOM  oTHomeHnn  OTMenaioTcn  5  BepTHKajibiibix  noncoB  hjih  06- 
jiacTen,  KOTopbiM  cooTBeTCTByiOT  cjieAyiorn;ne  pacTHTejibHbie  nonca: 

1)  none  nycTbiHb  —  3<J>eMepoBbm  (200—500  m  HaA  yp.  m.)  ; 

2)  none  aABipoB  —  3$eMepoBbin  (500—900)  ; 

3)  none  npeAropnn  hjih  pa3HOTpaBHon  cyxoñ  CTenn  (900 — 1200)  ; 

4)  none  rop  hjih  ApeBecHO-KycTapmiKOBon  pacTHTejibHocTn  (1200 — 2600); 

5)  none  BbicoKoropnn  hjih  bucokotophoh  CTenn  (2600  n  Bbirne). 

B  Ka>KAOM  nonce  BHAejineTcn  pnA  öhotohob,  CBn3aHHbix  c  nonBoii  n  pacTHTejibHbiM 
KOMHJieKCOM. 

B  3anaAHOM  Tnnb-IIIaHe  BbinBJieno  HaMH  okojio  100  bhaob  opTOHTepoiiAOB,  otho- 
cnm¡Hxcn  k  cjieAyioin;HM  OTpnAaM:  najiOHHHKii  ( Phasmoptera )  —  3;  TapanaHOBbie  ( Blatto - 
ptera)  — 10;  6oroMOJiOBbie  ( Mantoptera )  — 7;  yxoBepTKH  ( Dermaptera ) — 4;  coöcTBemio 
npnMOKpbuibie  ( Orthoptera )  —  okojio  75  bhaob. 

IlycTbiHHbiH  none  nacejiniOT  biiabi,  CBOHCTBeHUbie  necnaHbiM  n  rjinHHCTbiM  (paB- 
hhhhbim)  nycTbmnM  h  penHbiM  AOJiHHaM  apnAHon  3ohbi  IlajieapKTiiKH. 

OcHOBy  ^ayrnj  aABipoB  cocTaBJiniOT  bhabi,  oömiie  c  rjinmicTOH  nycTBiHen,  n  cne- 
AiKjiinHBie  $opMbi  (h3  poAOB  Dociostaurus ,  Sphingonotus,  Calliptamus) . 
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ITohc  npeßropiiä  xapaKTepii3yeTcn  öojilhihm  pa3Hoo6pa3aeM  bii^ob,  cnen;ii(|)HBHLix 
TEifl  cyxnx  paiionoB  nycTbiHHoii  30hli  (bii^li  po^OB  Decticus,  Platycleis,  Metrioptera , 
Calliptamus,  Notoslaurus,  Oedipoda,  Ramburiella ,  Oedaleus ,  Bolivaria,  Ramulus  ( Gra - 
tidia)  ). 

B  nonce  rop  BLiftejiaiOTca  HecKOJiLKo  OaoTonoB.  Bojiee  otkplitlio  ckjiohli  3acejieiiLi 
HeKOTOpLTMH  npe^rOpHLIMIl  ^OpMaMH  H  Cnepn^HBHLIMII  BHflaMII,  K  KOTOpLIM  OTHOCHTCH 
npeflCTaBHTeJiH  po^OB  Conophyma,  Chorthippus,  Euchortippus,  Stenobothrus,  Staurode- 
rus.  Cpega  KycTapmiKOB  b  Riacce  BCTpeaaeTca  Gomphomastax  clavata,  e^aHiiaHLi© 
9K3eMiiJiHpi>i  Gompsocleis  glabra  n  Tettigonia  viridissima.  Chjilho  aeHy^iipoBaHHtie  cy- 
xne  ckjiohli  rop  3acejieiiLi  oôiiTaTejiHMii  ocLiaea  H3  poflOB  Tartar  ob  latta,  Ignab  oliv  aria, 
Oreasiobia ,  Eumetrioptera. 

HaiiMeHee  3acejieHLi  npaMOKpmiLiMH  naceKOMLiMii  rycrae  3apocjin  ÆpeBeciiLix  Ha- 
caHxAeHHii  —  opexo-njioflOBLie  Jieca  h  apaeBnaKa. 

OayHa  BLicoKoropHLix  CTenea  n  aJiLnaäcKoä  3ohli  BKJnoaaeT  SHßeMaaHLie  bh^li 
H3  poflOB  Conophyma  h  Chorthippus  n  HeKOTopLix  npimiejiLH.eB  c  pacaojiomeHHLix 
HII>Ke  HOHCOB. 


TAMA30BBIE  KJIEIH,H  (GAMASOIDEA)  H  EJIOXH  ( SUCTORIA )  MEJIKHX 
MjiEKomiTAionpx  n  nTHu;  maeaaahckoh  objiacth 

V.  G.  Beljaev  —  B.  T.  E  e  ji  a  e  b 
(IlpuMopcKaa  npoTueouyMHaa  cram^uH,  y ccypuücn,  CCCP) 

B  1962 — 1964  n  1966  rr.  HaMii  npoBogajiocL  30ojioriiaecKoe  oOcjie/jOBanae  Ha  Tep- 
piiTopiiii  Mara^aHCKoii  oÖJiacTii. 

OócjieAOBaHHeM  ölijih  oxBaaeabi  apKTaaecKiie  nycTLiHii  o.  BpaHrejia,  3ona  TyH^pLi, 
JiecoTyHflpLi  h  jiecHOH  3ohli  oÖJiacTii.  napa3HTOJioniHecKH  oöcjieAOBaHLi  1294  Mjienona- 
Taioigax,  npiraaflJieHiaipiix  k  22  BHflaM:  Sorex  daphenodon,  S.  arcticus,  S.  isodon, 
S.  vir,  S.  caecuticus,  S.  minutissimus ,  Ochotona  alpina,  Pteromys  volans,  Sciurus  vulga¬ 
ris,  Tamias  sibiricus,  Citellus  parryi,  Rattus  norvegicus,  Mus  musculus,  Ondatra  zibe- 
tica,  Clethrionomys  rutilus,  C.  rufocanus,  Lemmus  sibiricus,  Myopus  schysticolor, 
Dicrostonyx  torquatus,  Alticola  macrotis,  Microtus  hyperboreus,  M.  oeconomus,  h 
100  rHe3^  MJieKonirraiomHx  h  hthh;  ( Delichon  urbica,  Motacilla  alba,  Picoides  tri- 
dactylus?) . 

G  nepeHiicjieHHLix  oÖ'lcktob  6lijio  jjoölito  6oJiee  2000  6jiox  h  6ojiee  1100  raMa30- 
BLix  KJiemen. 

OayHa  raMa30BLix  KJierpea  a3yaaeMoro  paaoHa  npeftCTaBJieHa  46  Ba^aMa:  Parasi - 
tidae  gen.  sp.i,  P.  gen.  sp.2,  P.  gen.  sp.3,  Euryparasitus  emarginatus,  E.  sp.i,  Cyrtolaelaps 
sp.i,  C.  sp.2,  C.  sp.3,  Veigaia  sp.i,  Macrochelis  matrius,  M.  glaber,  Pachylaelaps  sp., 
Phytoseiidae  gen.  sp.i,  P.  gen.  sp.2,  Arctacarus  sp.i,  Gamasellus  sp.i,  Antennoseius  sp., 
Parholaspidae  gen.  sp.i,  Pneumolaelaps  sp.i,  Proctolaelaps  pygmaeus,  P.  sp.i,  Hypoaspis 
murinus,  H.  sp.i,  Androlaelaps  pavlovskyi,  Haemolaelaps  casalis ,  H.  glasgowi,  Laelaps 
clethrionomydis ,  L.  lemmi,  L.  semitectus,  Hyperlaelaps  arvalis,  Haemogamasus  dauri- 
cus,  11.  nidi,  H.  serdjucovae ,  R.  liponyssoides,  H.  ambulans,  H.  mandschuricus, 
Ornithonyssus  bacoti ,  Hirstionyssus  isabellinus ,  H.  eusoricis,  H.  criceti,  H.  musculi, 
H.  pavlovskyii ,  Dermanyssus  gallinae. 

OayHa  6jiox  Ha  Tex  me  oö^eKTax  HacaaTLiBaeT  28  bh^ob:  Tarsopsylla  octodecim- 
dentata,  Oropsylla  asiatica ,  Ceratophyllus  garei,  C.  caliotes,  C.  maculatus,  C.  gallinae, 
C.  rhovtyi,  C.  farreni,  C.  fasciatus,  C.  anisus,  C.  indages,  C.  calcarifer,  C.  penicilliger, 
C.  tolli,  C.  beljaevi,  C.  lunatus,  C.  advenarius,  Ctenophyllus  armatus,  Amphypsylla 
maricovskyi,  Leptopsylla  segnis,  L.  ostsibirica,  Doratopsylla  birulai,  Rhadinopsylla  in - 
tegella  casta,  R.  pseudodahurica,  Neopsylla  acanthina,  Catallagia  dacencoi,  C.  ioffi, 
C.  striata. 

Ha  0.  BpaHrejia  6lijio  o6cjie¿i;oBaHo  118  3K3eMnJiapoB  D.  icrostonyx  torquatus  a 
30  Lemmus  sibiricus,  a  Tarone  pa3o6paHO  38  rHe3ji¡  JieMMaHroB.  Beerò  6lijio  onpe^ejieHO 
6ojiee  6000  3K3eMnJinpoB  raMa3H3,  OTHOcargaxca  k  11  Ba^aM:  Hirstionyssus  isabellinus, 
H.  ambulans,  H.  nidi,  Laelaps  lemmi,  L.  semitectus ,  Pneumolaelaps  sp.i,  Proctolaelaps 
sp.i,  Parasitidae  gen.  sp.i,  P.  gen.  sp.2,  P.  gen.  sp.3,  Phytoseiidae  gen.  sp.i.  Bjiox  Ha 
jieMMHiirax  He  oÔHapymeno.  Bo3moîkho,  hto  Ha  RuieKoniiTaiomax  ocTpoBa  ohh  Booöige 
OTCyTCTByiOT. 

¿Jjia  6oJiee  nojiHoro  a3yaeHaa  $ayHLi  6jiox  a  raMa30BLix  KJieipea  3Toro  aiiTepec- 
Horo  b  3ooreorpa(|)nHecKOM  oTHOinemia  paaoHa  HeoöxoßiiMo  .gajibHeämee  oöcjie^OBaHae 
rpLi3yiioB,  naceKOMOHAHLix,  xaigHUKOB  a  man;,  ocoöeHHo  orpoMHLix  aiannax  6a3apoB 
na  0.  BpaHrejia  a  noöepembe  HyaoTCKoro  aoJiyocTpoBa. 


Ill 


L’ESPÈCE  ET  SES  SUBDIVISIONS  DU  POINT 
DE  VUE  DE  LA  TAXONOMIE  ÉVOLUTIVE 


G.  Bernardi 

(Muséum  National  d’ Histoire  Naturelle,  Paris,  France) 

En  taxonomie  conventionnelle  les  seules  catégories  du  groupe-espèce  sont  l’espèce 
et  la  sous-espèce. 

Cette  conception  désuète  ne  permet  pas  d’utiliser  les  catégories  taxonomiques 
pour  exprimer  les  étapes  de  l’évolution  car  elle:  1)  donne  une  image  très  grossière 
de  la  variation  géographique;  2)  ignore  totalement  les  cas  intermédiaires  entre  la 
sous-espèce  et  l’espèce;  3)  néglige  des  cas  particuliers  remarquables  d’espèces. 

La  systématique  évolutive  (Bocquet,  1953)  dispose  de  tout  un  arsenal  de  termes 
taxonomiques  pour  mieux  cerner  ces  différents  aspects  de  l’évolution  mais  il  n’existe 
pas  encore  d’unité  de  vue  sur  le  choix  des  concepts  réellement  utiles  et  sur  leur 
nomenclature  et  synonymie.  Il  était  particulièrment  nécessaire  de  confronter  à  cet 
égard  les  travaux  en  langue  anglaise  ou  allemande  avec  les  travaux  en  langue 
russe  ce  que  j’ai  tenté  de  faire  dans  le  présent  travail  en  retenant  dans  chaque 
cas  le  terme  «latinisé»  le  plus  ancien. 

I.  Populations  cospécifiques. 

La  taxonomie  conventionnele  confond  ici  deux  étapes  de  l’évolution  sous  le  con¬ 
cept  unique  de  sous-espèce. 

1.  Le  so  ci  us  de  Crampton,  1928  (micro  race  —  Dobzhansky,  1937;  subsub- 
species  —  Goldsmith,  1940;  microsubspecies  —  Huxley,  1940;  i  n  f  r  a  s  p  e- 
c  i  e  s  —  Schilder,  1962)  :  population  qui  diffère  des  autres  populations  cospécifiques 
simplement  par  la  variation  individuelle  d’un  ou  plusieurs  caractères  taxonomiques; 
dans  ce  cas  le  ou  les  gènes  véhiculant  un  caractère  donné  dans  une  population 
remplaçent  les  gènes  allélomorphes  des  autres  populations  seulement  dans  une  partie 
des  loci  de  cette  population  et  il  s’agit  donc  d’un  phénomène  réversible  laissant  place 
à  la  «pression  génique».  Il  n’est  pas  utile  à  mon  avis  d’isoler  en  une  catégorie  taxono¬ 
mique  particulière  ces  premiers  balbutiements  de  l’évolution. 

2.  La  véritable  sous-espèce  d’Esper,  1781:  population  qui  diffère  des  autres 
populations  cospécifiques  par  au  moins  un  caractère  taxonomique  présent  chez  tous 
les  individus  de  cette  population  et  absent  dans  les  autres  populations;  dans  ce  cas 
le  gène  véhiculant  ce  caractère  remplace  dans  tous  les  loci  de  cette  population  les 
gènes  allélomorphes  des  autres  populations  cospécifiques  et  il  s’agit  d’un  phénomène 
irréversible. 

La  véritable  sous-espèce  est  polymorphe  et  peut  être  analysée  au  moyen  de  la 
notion  de  m  o  r  p  h  e  de  Séménov-Tjan-Sanskij,  1906  (form  —  Warren,  1936;  modi¬ 
fication —  Higgins,  1941).  Gordon,  1954  et  Huxley,  1955,  ont  «recréé»  le  terme 
morph,  ignorant  l’existance  de  la  morphe  de  Semenov. 

II.  Cas  intermédiaires  entre  la  sous-espèce  et  l’espèce. 

La  taxonomie  conventionnelle  ignore  l’existence  de  cas  intermédiaires  entre 
l’espèce  et  la  sous-espèce  et  oblige  de  les  placer  arbitrairement  soit  parmi  les  espè¬ 
ces  soit  parmi  les  sous-espèces.  Il  faut  distinguer: 

1)  la  quasispecies  de  Schilder,  1962:  entités  partiellement  interstériles  dans 
la  nature  partout  où  elles  se  rencontrent,  ces  entités  étant  ainsi  réellement  intermé¬ 
diaires  entre  l’espèce  et  la  sous-espèce; 

2)  la  vicespecies  d’Avinoff,  1913  (twin  siamese  species  —  Petersen, 
1958):  entités  entièrement  interstériles  ou  entièrement  interfertiles  dans  la  nature 
selon  les  stations  où  elles  se  rencontrent,  ces  entités  se  comportant  donc  soit  comme 
de  bonnes  espèces  soit  comme  des  sous-espèces  selon  les  stations. 

III.  Cas  particuliers  remarquables  d’espèces. 

Dans  les  limites  de  la  place  disponible  on  retiendra  seulement  ici  le  cas  des 
espèces  vicariante  s.  Il  s’agit  de  la  superspecies  de  Mayr,  1931 
(Artenkreis  —  Rensch,  1929;  genus  geographicum  —  Rensch,  1931), 
c’est  à  dire  d’un  groupe  monophylétique  de  bonnes  espèces  vicariantes  nommées 
prospecies  Birula,  1910  (representatives  species  —  Darwin,  1859;  ge¬ 
minate  species  —  Jordan,  1908;  semispecies  —  Mayr,  1940) . 
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3K0JI0rHUECKHR  H  300rE0rPAOHHECKHH  AHAJ1H3  OAyiibl 
nHJIHJILUíHKOB  H  POrOXBOGTOB  yKPAHHCKHX  KAPIIAT 

I.  I.  Bokatei  —  H.  H.  E  o  k  a  t  e  ií 
(y weopodcKuü  zoc.  ynueepcurer ,  CCCP) 

Ha  npoTHHíenHH  1953—1967  ir.  b  yKpanncKHx  KapnaTax  blihbugho  338  BiigOB  nn- 
jiHJiLin,iiKOB  h  poroxBOCTOB  (Symphijta) ,  othochhjhxch  k  cjiegyioiniiM  ceMeñcTBaM: 
Xyelidae  (2),  Pamphiliidae  (22),  Xiphydriidae  (4),  Siricidae  (6),  Orussidae  (1),  Cephi- 
dae  (15),  Argidae  (16),  Cimbicidae  (18),  Diprionidae  (18),  Tenthredinidae  (249). 
Hx  aHOJiornaecKiie  apeajiti  b  KapnaTax  oóycjiOBJieHbi  $HTou;eH03aMH. 

npeflKapnaTLe  3aHHT0  npeHMyigecTBeHHo  6yKOBo-fly6oBO-rpa6oBtiMH  JiecaMH.  Bgojib 
öeperoB  pen  pacTyT  hbli,  ojilxh.  H3  fleH^po(|)HJiOB  3,n;ecb  goMmmpyioT  Trichiosoma  lu- 
corum  L.,  Macrophya  albicincta  Schrnk.,  a  TaK>Ke  BHgbi  poga  Poníanla. 

B  npegropbax  ioro-3ana,n;Hbix  ckjiohob  ynpanHcanx  KapnaT,  noKpbiTbix  npeniviy- 
rgecTBemio  ÆpeBecHO-KycTapHHKOBOH  pacTiiTejibHOCTbio,  npeoóJiagaiOT  geHgpocJmjibHbie 
$opMbi  nHaiiJibin¡HKOB.  Oöbumbi  3,u;ecb  Rhogogaster  viridis  L.,  Arge  ustulata  L.  a 
Eriocampa  ovata  L.  B  ciuioniHbix  6yKOBO-rpa6oBbix  Jiecax  BHgoBoe  MHoroo6pa3ne 
yneHbrnaeTca. 

PacnpegejieHne  nccjie^yeMbix  HaceKOMbix  b  6yKOBbix  Jiecax  Tanme  3aBiicHT  ot  Tima 
HacajKgeiiHH.  B  3ana^HOM  3anapnaTbe  3th  Jieca  pacTyT  30  900  m  Hag  yp.  m.  h  6e3 
nepexoga  b  KpnBOJiecbe  3aiíaHaHBaiOTca  BbicoKoropnbiMn  jiyraMii.  /fjm  3thx  jiecoB  xa- 
paKTepHbi  Cimbex  fagi  Zadd.,  Siobla  sturmi  Kl.,  Tenthredo  bipunctulata  Kl.,  T.  schaf¬ 
fen  Kl. 

OayHa  xbohhbix  JiecoB  oöe^HeHa.  H3  338  H3BecTHbix  b  pernoHe  BiigoB  jmmb  23% 
oÔHTaeT  b  XBOHiibix  jiecax.  3HaanTejibnaa  aacTb  bh,h;ob  Tpo(|)HaecKn  CBa3aHa  c  ejibio, 
a  HMeHHO  Cephaleia  abietis  L.,  Diprion  similis  Htg.,  a  Tanate  Pachynematus  montanas 
Zadd.  H3  poroxBOCTOB  3,n;ecb  pacnpocTpaHeHbi  Urocerus  gigas  L.,  BHgbi  Sirex,  a  Tanate 
Xeris  spectrum  L. 

B  cyöajibnHHcnoH  30He  OTMeueHo  73  BHga  nuanabignnoB.  HacTb  H3  hhx  Tpo(|)ii- 
aecnii  CBa3aHbi  c  nycTapimnaMH  npaBoaecna.  Ha  ropHoñ  cocHe  oÖHTaeT  Lyda  pumi- 
lionis  Giraud.  Ha  ojibxe  3ejieH0ii —  Monosoma  pulverata  var.  obtusalis  Ensl.,  Abia 
candens  Knw.  Ha  Beprnimax  KapnaTcnnx  rop  —  nojiommax  —  OTMeaeHbi  nHaujibipHitH, 
jihhhhkh  noTopmx  oöiiTaioT  Ha  3Jianax. 

OcHOBHoe  agpo  CHM(|)HTO$ayHbi  ynpanucnnx  KapnaT  cocTaBJiaioT  eBponeñcniie 
(47%),  eBponeHcno-cnöiipcnne  (23%)  n  naaeapnTHaecnne  (18%)  aaeMeHTbi.  ToaapnTH- 
aecnHH,  cpegH3eMHOMopcnnH  h  eBponeHCKO-a3HaTCKHH  nonnaencbi  npegcTaBjieHbi  3,n;ecb 
oaeHb  öe^HO  (b  cyMMe  12%).  AHajiii3  BepTimaabHoro  pacnpe^eaemia  nccjiegyeMoñ 
$ayHbi  nona3aa,  uto  eBponencnne  Biigbi  b  ochobhom  flOMHHiipyiOT  Ha  3anapnaTcnoñ 
HH3MeriHOCTH,  b  npeflropbnx  h  na  BbiconoropHbix  Jiyrax;  b  30He  niHpoKOJincTBeHHbix 
H  XBOHHbix  JiecoB  npeoÖJiagaiOT  eBponeHcno-cnöiipcnne  BHgbi,  a  naaeapnTHaecnHii  kom- 
naenc  nouTii  paBiiOMepiio  BCTpeaaeTca  Ha  Been  HCCJiegyeMoñ  TeppiiTopHH. 

26  BiigOB  niiananmiinoB  h  poroxBOCTOB  hbjihiotch  nocTOHHHbiMH  BpegHTejiHMH  ca- 
£ob,  napnoB,  JiecoB  h  nojieBbix  KyjibTyp.  Cepne3Ho  Bpe^HT  b  nao^oaro^Hbix  Hacaatge- 
HHHX  Hoplocampa  minuta  Christ.,  H.  testudínea  Klug.,  Caliroa  cerasi  L.,  a  Tanate 
Nematus  ribesii  Scop.  h  Pristiphora  pallipes  L.  Po3bi  chjibho  CTpagaiOT  ot  jihhhhok 
Arge  pagana  Panz.  n  A.  rosae  L.  noceBbi  nmeHHpbi  h  patii  noBpeatgaeT  Cephus 
pygmaeus  L.  CpeAH  BpegHTejieñ  Jieca  3acayatiiBaiOT  BHHMaHHa  Urocerus  gigas  (L.)  h 
Sirex  juvencus  L.,  a  Tanate  ejiOBbiñ  nnanabEgnn. 


APPLICATION  OF  NUMERICAL  METHODS 
IN  THE  TAXONOMY  OF  MALE  COCCOIDEA 

K.  Boratynski 
(Imperial  College,  London,  U.  K.) 

Classification  of  the  Coccoidea  is  at  present  based  on  the  adult  females  which 
are  neotenic,  larviform,  highly  specialized  and  adapted  to  a  parasitic,  mostly  seden¬ 
tary  life  on  plants.  It  has  been  realized  for  some  time  that  such  a  system  is  unsa¬ 
tisfactory  and  the  importance  of  males  for  classification  and  need  for  detailed  stu¬ 
dies  of  their  morphology  emphasized  (Morrison,  1928;  Balachowsky,  1937,  1942;  Fer¬ 
ris,  1942,  1950,  1957).  The  males  represent  material  technically  difficult  for  study  and 
received  little  attention  in  past.  In  contrast  with  the  females  these  males  usually 
are  normal  insects,  capable  of  flight  but  have  no  mouth-parts;  their  active  life  after 
emergence  is  very  short,  usually  a  few  hours,  and  their  only  function  is  fertilization 
of  the  females.  The  late  Professor  Borchsenius  (1958,  1965)  saw  their  value  for 
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classification  in  the  fact  that  their  evolution  in  slower  than  that  of  the  females  and 
follows  the  changes  which  first  occured  in  the  females,  and  concerns  mainly  the 
characters  connected  with  the  function  of  fertilization.  Recently  a  number  of  papers 
dealing  exclusively  with  males,  in  a  descriptive  way,  have  been  published  (Jancke. 
1955;  Bushtchik,  1958;  Beardsley,  1960,  1962).  Detailed  systematic  studies  on  the  mor¬ 
phology  and  taxonomy  of  males  representative  of  some  families  with  an  attempt 
to  assess  their  value  for  classification  were  carried  out  by  Theron  (1958),  Ghauri 
(1962),  Giliomee  (1967)  and  recently  by  Afifi  (in  the  press),  whose  work  as  Ph.  D. 
students  at  Imperial  College,  London,  1  had  the  privilege  to  suggest  and  supervise. 
Their  work  was  something  of  a  new  venture  involving  the  detailed  study  of  morpho¬ 
logy  and  definition  of  previously  unknown  characters  for  classification  of  forms  never 
classified  before;  a  large  number  of  differentiating  characters  have  been  found  and 
employed.  Taking  advantage  of  the  Computer  facilities  available  at  Imperial  College 
(IBM  7090)  the  accumulated  data  were  subjected  to  analysis  by  numerical  methods. 
Two  programmes  were  used:  one  developed  by  Dr.  G.  Murdie  (in  1967)  along  the  lines 
suggested  by  Sokal  and  Sneath  (1963)  and  computing  the  correlation  and  distance 
coefficients  with  clustering  by  WPGM;  the  other  was  Principal  Components  analysis 
developed  in  1966  by  Elson  and  Funderlic  of  Tennessee,  adapted  by  Dr.  K.  A.  Ker¬ 
shaw.  The  results  of  the  former  are  presented  in  the  form  of  phenogrammes  and 
of  the  latter  as  a  3-dimensional  diagram  employing  the  first  three  vectors. 

In  Diaspididae ,  for  which  the  data  on  105  characters  for  24  species  were  used, 
the  results  of  all  three  methods  agreed  very  well  with  Ghauri’s  classification  of  ma¬ 
les  for  which  the  traditional  methods  were  used;  the  relationships  between  the  genera 
and  groups  of  genera  appear  to  be  more  clearly  and  accurately  defined;  the  winged 
and  wingless  forms  of  the  species  and  the  clearly  congeneric  species  were  placed 
closely  together  but  three  species  whose  congeneric  status  (based  on  females)  is 
disputed  were  placed  far  apart,  thus  suggesting  that  they  may  not  be  congeneric 
at  all.  The  three  dimensional  diagram  resulting  from  the  principal  components  ana¬ 
lysis  (66%  variance)  clearly  defines  the  major  groups  and  in  some  respects  supports 
the  suggestions  made  by  Borchsenius  (1966)  on  the  basis  of  females. 

In  Coccidae  for  which  Giliomee’s  data  on  116  characters  for  23  species  were  used, 
there  is  almost  complete  agreement  between  the  results  of  the  three  numerical 
methods  and  the  classification  suggested  by  Giliomee.  One  species  ( Sphaerolecanium 
prunastri)  of  uncertain  affinities  for  Giliomee  was  isolated  and  may  well  represent 
a  nucleus  of  another  separate  group  of  forms.  The  classification  of  this  family  based 
on  males  is  at  variance  with  that  based  on  females. 

In  Pseudococcidae,  Afifi’s  data  on  114  characters  for  20  species  were  employed; 
the  three  numerical  methods  generally  confirmed  Afifi’s  conclusion  and  classification. 
But  again  the  relationships  between  the  forms  were  more  clearly  defined.  It  is  most 
interesting  that  some  genera  considered  by  Afifi  as  forming  one  group  of  genera 
were  further  segregated,  conforming  with  the  conception  of  groups  of  genera  suggested 
on  the  basis  of  females. 

It  would  appear  that  in  studies  of  somewhat  heterogeneous  samples  of  taxa 
of  various  ranks,  the  numerical  methods  *  seem  to  represent  very  useful  tools  pro¬ 
ducing  results  apparently  better  and  in  shorter  time  than  those  obtained  by  tradi¬ 
tional  methods. 


onbiT  paii;hohajih3aij;hh  npoipccA  ceopa  hhoopmaijhh, 

EE  AHAJIH3A  H  IIOMCKA  B  CHCTEMATHKE 

I.  B.  Brjantzeva  —  H.  B.  EpmiijeBa 
(Bcecow3Hbiü  uHCTUTijT  3au{UTbi  pacreHuü,  Jlenumpad ,  CCCP) 

Tanne  TpygoeMKiie  cTopoHti  paôoTti  CHCTeMaTnun,  nan  c6op  pa3HOo6pa3iioh  h 
cipe3BLiuanHo  MiioronncjieHHon  niuJjopMapHii,  ee  o6pa6oTKa,  xpanemie  h  noncK,  MoryT 
5litb  oöJierneiiLi  oflHOBpeMeimtiM  npiiMeHenneM  yniiBepcajibnon  nepc|)OKapTHoii  cncTeMti 
il  pyuHOH  oöpaöoTKii  nep(|)OKapT.  Jfjin  pima  Tpn6  ceMencTBa  Acrididae  C03AanLi  po,a;o- 
BBie  h  BH,n;oBLie  HH(|)opMari,noHni>ie  nep(|)OKapTOTeKii,  b  KOTopaix  Kaní^ony  TancoHy 
cooTBeTCTByex  nep<|)OKapTa  c  3aKop;npoBaHHon  nm^opMapiien  o  Mop^ojiornnecKiix  oco- 
6eiiHOCTHX,  reorpa^nnecKOM  pacnpocTpanenmi  n  cncTeMaTimecKOM  nojioníemin  TancoHa. 
IIep$OKapTOTeKa  conpoBOjK^aeTcn  cnncKOM  Ko^npyeMLix  CBeftemin.  OöneM  nep<|)OKap- 
TOTeK  MOJKeT  pacmiipnTLcn  npaKTiinecKH  HeorpaHnueimo.  npiiMenemie  iiH$opMau;noH- 
HBix  nep<|)OKapTOTeK  siiauiiTejiLiio  ycKopneT  npopecc  MiioroacneKTHoro  anajnma  TaK- 
coHa,  ynopimouiiBaeT  xpaHemie  HH^opMapnii,  Kacaroipencn  TancoHa,  a  Tannée  A^JiaeT 
oueHB  jierKHM  ee  noncK. 

Ha  ocHOBe  ymiBepcajiLiion  nep^oKapraon  cncTeMti  n  iicnojiL30BaHiiH  nojiiiTOMii- 
uecKoro  npnHpuna  pa3AejieHiin  ^iiarHocTiinecKiix  npii3HaKOB  ^jih  HeKOTopmx  Tpii6  ce- 
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MeücTBa  Acrididae  pa3pa6oTaiiM  caMocTOHTejiBHBie,  ho  conpn/KemiBie  AiiarnocTimecKne 
nep(|)OKapTOTeKH  pogOB  h  BHAOB  naJieapKTHHecKHx  capanuoBBix.  Ha  ochobg  onpegejiii- 
TejiH  naneapuTunecKiix  poflOB  cocTaBJieH  egnnnin  pogOBoii  nep^onapTiiBiH  onpegejiHTejiB 
AJin  najieapKTHHeoKHX  n  B0CTOHH0-a3naTCKnx  pogoB.  npn  btom  oó^egniienne  npegcTa- 
BHTeJieñ  flByx  $ayn  n  3HaBHTejiBHoe  yBejiiiueHno  KOJinnecTBa  TaKconoB,  BxognmHx 
b  onpegejnrrejiB,  npoBegeHo  6e3  H3MeHemiH  KOHCTpyKpmi  nocJiegnero,  uto  ôbijio  6bi 
HGB03M0ÎKH0  npil  HCn0JIB30BamiH  gHXOTOMHUeCKOH  CIlCTeMBI.  OnpegeJIHTeJIB  COCTOHT 
H3  nep$OKapT,  npegCTaBjimonpix  TaKCOHBi,  a  Tanum  cnncKa  gnarHOCTnuecKnx  npii3Ha- 
KOB,  crpynnnpoBaHHBix  no  cncTeMe  «cbohctbo— npimHan»  c  yKa3aHneM  nx  nogOB. 
Ha  KaJKgon  nep(|)OKapTe  KpaeBBiMH  hjiii  Hie  nuingeBBiMH  npope3HMii  3aK0gHp0Bana  cobo- 
itynHOCTB  gnarHocTHuecKnx  npii3naKOB  TancoHa.  CyrgecTBeHnon  ocoôeHHOCTBio  paôoTBi 
c  nep$OKapTHBiMH  onpegejiHTeJiHMii  HBjmeTCH  OTanHOCTB,  hjiii  CTynenuaTOCTB  gnarao- 
CTHHGCKoro  npogecca,  uto  gaeT  png  ygoôcTB.  Ha  nepBOM  9Tane  onpegejieHnn  bcg 
TaKCOHBI,  BXOgHIgHe  B  OHpGßGJIIITGJIB,  aHaJIH3IipyiOTCH  no  COBOKynHOCTH  H6CKOJIBKHX 
CBOHCTB,  HMGIOipiIX  gnarHOCTHUeCKOe  3IiaueHHe  ¿pH  BCGX  TaKCOIIOB;  B  pG3yjIBTaTG  B  G  CB 
MaCCHB  HGp(J)OKapT  pa30HBaGTCH  Ha  nOftMaCCHBBi;  onpGflGJIGHHG  HGKOTOpOH  UaCTII  TaKCO- 
HOB  3aBGpmaGTCH  Ha  HGpBOM  9TaHG  paÔOTBI.  Ha  BTOpOM  9TaHG  OnpGflGJIGHHH  gJIH  na>K- 
goro  nogMaccHBa  nogônpaeTcn  ocoôan  coBOKynHOCTB  npH3iiaKOB,  HMeroignx  .  gnarHOCTn- 
HGCKO0  3HaHGHIIG  JIIIIHB  gJIH  gaHHOH  rpyHHBI  TaKCOHOB.  TaKIIM  0Ôpa30M,  3aM6Ha  KOgOB 
Ha  BTOpOM  9TaHG  OnpegeJieHHH  OTKpBIBaGT  HGOrpaHHHGHHBIG  B03M0JKH0CTH  yBGJIHHGHHH 
n6p(|)OKapTHoro  MaccHB a  6g3  h3mghghiih  Gro  MaTpiiuHon  gmkocth  ii  bmgctg  c  tgm  ge- 
JiaGT  npogecc  onpegejieiinji  hg  rpoM03gKiiM.  Hapngy  c  9thm  coxpaHaGTca  bo3moîkhoctb 
CpaBHGHHa  TaKCOHOB  no  ^HarHOCTHHGCKIIM  npH3HaKaM.  yKa3aHHBIG  npHGMBI  ynpopaiOT 
npopGCC  gHarHOCTHKH  H  HOBBIHiaiOT  GTO  H03HaBaTGJIBHyi0  geHHOCTB, 

ilop^OKapTHBIH  MeTOg  ^GJiaGT  B03M0ÎKHBIM  C03gaHHe  COnpaHÍGHHBIX  CHCTGM  nepcf)0- 
KapTOTGK,  HanpHMGp  ÔHÔJIHOrpa^IHIGCKOH,  HH$OpMan,HOHHOH  H  gHarHOCTHUeCKOH,  UTO 
gaeT  B03M0>KH0CTB  npOBG^GHHH  IHHpOKOrO,  pa3HOHJiaHOBOro  aiiaJIH3a  H  9K0H0MHH  BpG- 
MGHH  npn  HOHCKaX  IIH(|)OpMaH,HH. 

Pa3pa6oTKa  nop(|)OKapTOTGK  ocyigecTBjieHa  na  ochobg  ymiBepcajiBHon  nep<|)OKapT- 
IIOH  CHCTGMBI  (npegJIOÎKeHHOH  BH3P),  UTO  gaeT  HGOrpaHHHGHHBlG  B03M0HÍH0CTH  CBOdog- 
Horo  BBiôopa  THna  nep(|)OKapT  b  cootbgtctbhii  c  tgxhhhgckhmh  TpeôoBamiHMH,  onpe- 
fleJIHGMBIMH  CHGH;H(|)HK0H  KOfllipyGMOH  HH(|)OpMan,IIH.  ÜHCTGMa  HpG^yCMaTpiIBaGT  H3TO- 
TOBjiGHne  HGp(|)OKapT  c  noMopBio  HGCJioæHoro  HacTOJiBHoro  pyaHoro  nepc|)opaTopa. 
¿(jIH  IIH(|)OpMail,HOHHBIX,  gHarHOCTHUeCKHX  H  6n6jIHOrpa(|)HHGCKHX  HGp(|)OKapTOTGK  6bIJIII 
II36paHBI  KOMÔHHHpOBaHHBIG  THHBI  HGp(|)OKapT  C  MHOropugHOH  KpaGBOII  nep^OpagHeiì 
(OT  3  AO  5  pHgOB)  II  KOMÔHHHpOBaHHOG  KOglipOBaiIHe  HOCpegCTBOM  KpaGBBIX  H  IgeJie- 
BBIX  BBIPG30K. 


THE  SEX  PHEROMONE  AS  A  TAXONOMIC  PRINCIPLE 

J.  F.  Bronskill 

(Research  Institute,  Canada  Agriculture,  Bellville,  Canada), 

W.  L.  R  0  g  1 0  f  s,  P.  J.  Champan,  S.  E.  L  i  e  n  k 
(New  York  State  Agrie.  Exp.  Sta.,  Cornell  University,  Geneva,  U.  S.  A.) 

Though  FrGGHian  (2)  regards  the  tortricid  Archips  mortuanus  Kearfott  as  a  sibling 
species  of  tho  morphologically  indistinguishable  fruit-tree  leaf  roller,  Archips  argy - 
rospilus  (Walker),  Powell  (4)  considers  A.  mortuanus  to  be  merely  a  dark  form  of 
A.  argyrospilus  and  retains  the  name  A.  mortuanus  only  in  the  varietal  sense. 

Our  intensive  comparative  study  *  of  these  two  forms  has  shown  their  seasonal 
life-histories  to  be  identical.  Both  are  univoltine  and  spend  nearly  10  months  in  the 
egg  stage.  Their  egg  masses  and  young  larvae  are  indistinguishable;  however,  con¬ 
sistent  color  differences,  which  readily  permit  their  separation  in  the  field,  occur 
in  both  the  ultimate  larval  and  adult  stages.  Though  the  ultimate  larval  head  capsule 
of  both  male  and  female  A.  mortuanus  varies  from  amber  to  light  brown,  it  is  always 
paler  than  that  of  A.  argyrospilus.  In  A.  argyrospilus  it  varies  from  medium  to  dark 
brown,  the  female  being  the  lighter  with  a  reddish  cast,  and  the  male  distinctly  dark 
brown.  The  ultimate  larval  body  of  A.  argyrospilus  is  uniformly  apple  green,  whereas 
that  of  A.  mortuanus  is  olive  green  dorsally  and  pale  green  ventrally,  giving 
at  a  two-tone  effect.  Though  the  color  pattern  of  the  adult  forewing,  including  white 
quadrate  spots  on  the  costal  margins,  is  similar  in  males  of  both  forms,  a  color  diffe¬ 
rence  occurs  —  the  forewings  of  A.  mortuanus  being  slate  grey  and  reddish  brown  and 
those  of  A.  argyrospilus :  golden  brown  overall.  The  color  and  color  pattern  are  similar 
in  both  sexes  of  adult  A.  argyrospilus ;  however,  adult  A.  mortuanus  are  dimorphic 


*  Supported  in  part  by  NSF  Grant  G-22240. 
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as  the  females  lack  the  white  spots  conspicuous  on  the  costal  margins  of  the  male 
forewings. 

The  female  sex  pheromone-producing  gland,  clearly  visible  in  the  adult  genitalia 
of  many  tortricid  species,  we  considered  as  a  possible  site  for  other  differences 
in  these  two  forms.  However,  in  A.  argyrospilus  and  A.  mortuanus  these  glands  were 
found  to  be  similar  histologically,  when  fixed  in  Elftman’s  (1)  fluid  and  stained 
in  Delafield’s  hematoxylin  (3)  and  eosin  B.  Each  gland  is  a  convoluted,  eversible  sac 
of  highly-secretory,  cuboidal-to-columnar,  prismatic  epithelium,  situated  dorsally 
in  the  intersegmental  membrane  between  the  8th  and  9th  abdominal  segments 
of  the  female  adult. 

The  specificity  of  this  gland’s  secretion,  extracted  by  pulverizing  the  three  ter¬ 
minal  abdominal  segments  of  adult  moths,  2 — 3  days  old,  in  ethyl  ether  according 
to  the  procedure  of  Roelofs  and  Feng  (5)  was  investigated  in  field  tests  (1  in  1966  and 
3  in  1967).  Ten  female  equivalents  of  the  pheromone  were  placed  on  dental  wicks 
secured  in  12-oz.  drinking-cup  traps  lined  with  a  sticky  material.  Traps  (1/species) 
of  A.  argyrospilus,  A.  mortuanus  (available  for  1967  test  only),  and  of  the  2  to  5  other 
tortricid  species  then  available  were  hung  approximately  3  ft.  apart  in  naturalized 
apple  trees  for  each  test  during  the  flight  period  of  A.  argyrospilus  and  A.  mortua¬ 
nus.  Trees  approximately  100  ft.  apart  were  selected  for  each  test.  No  cross-attractancy 
occured  between  the  two  forms  under  questuon  In  all,  A.  argyrospilus  traps  collected 
46  corresponding  males  while  those  of  A.  mortuanus  attracted  9  corresponding  males. 
These  data  indicate  a  difference  in  the  chemical  structure  of  the  female  sex  phero¬ 
mone  in  these  two  forms  and  consequently  support  the  original  classification  of  two 
separate  species,  as  do  the  color  differences  in  the  ultimate  larval  and  adult  stages. 


ON  THE  TAXONOMY  OF  SUPERFAMILY  BELBOIDEA  DUBININ,  1958 

E.  M.  Bulanova-Zachvatkina  —  E.  M.  EyjiaHOBa-3axBaTKiiHa 

(Moscow  State  University ,  USSR) 

The  superfamily  Belboidea  (  =  Damaeoidea  Balogh,  1961)  to  date  consists  of  a 
single  family,  represented  in  literature  by  two  names,  Damaeidae,  Berk,  1896  and 
Belbidae  Willm.,  1931.  The  characteristics  of  the  family  and  the  type  genus  change 
depending  on  which  of  these  two  names  is  accepted.  As  far  as  determination  of  species 
is  concerned  it  proves  one  of  the  most  difficult  groups  for  a  taxonomist.  The  diffi¬ 
culty  lies  in  great  external  similarity  between  species  on  the  one  hand  and  an  abun¬ 
dance  of  synonyms  resulting  from  inaccuracy  of  earlier  description,  on  the  other. 

In  1936  Grandjean  made  a  revision  of  the  family  and  erected  two  new  genera. 
Continuing  his  works  on  the  subdivision  of  the  given  group,  based  on  large  collec¬ 
tions  of  the  fauna  of  USSR  we  found  a  number  of  morphological  peculiarities  which 
helped  to  construct  the  system  of  Belboidea.  In  spite  of  the  fact  that  the  whole 
system  of  Oribatid  mites  comprises  a  large  number  of  taxa  artificially  placed  in  a 
rank  higher  than  generic,  the  group  after  the  revision  had  been  made  was  subdivided 
into  three  families. 

The  group  as  a  whole  is  satisfactorily  outlined  ecologically.  All  its  representatives 
are  inhabitants  of  forest  floor  and  restricted  exclusively  to  the  Holarctic.  The  group 
is  also  interesting  from  the  point  of  view  of  phylogenetics  since  it  includes  primitive, 
as  well  as  highly  specialized  forms.  The  primitive  features  are  revealed  in  the  pe¬ 
culiarities  of  the  constitution  of  preimaginal  phases,  and  in  the  definitive  state, 
as  well  as  in  the  resemblance  of  the  preimaginal  phase  to  the  primitive  .forms  of  the 
order  P alaeacaroidea. 

The  world  fauna  of  Belboidea  at  present  consists  of  more  than  130  species 
(excluding  the  species  which,  though  described  belonging  to  the  same  group,  are 
obviously  not  related  to  the  Belboidea)  82  species  are  found  in  the  fauna  of  the  USSR. 

Belboidea  are  characterised  by  the  following  morphological  peculiarities:  the  exi¬ 
stence  of  8  pairs  of  notogastral  setae  arranged  either  in  two  longitudinal  rows  or 

in  a  circle,  and  of  3  pairs  of  postanal  setae;  tibia  of  the  1st  pair  of  legs  have  no  pro¬ 
tective  setae,  and  the  genua  of  the  4th  pair  of  legs  have  no  solenidium.  Discidium 

(horn-like  projection  between  the  3rd  and  4th  pair  of  legs)  is  always  present.  Exu¬ 
viae  in  the  majority  of  cases  are  preserved  till  the  adult  phase.  The  formation 
of  paraproctal  setae  in  the  tritonymphal  phase,  and  the  presence  of  a  double  group 
of  setae,  (sol.  and  protective  setae)  on  the  1st  pair  of  tibia  during  ontogenesis  are 
also  typical.  At  the  final  larval  stage  these  protective  setae  disappear. 

On  applying  the  chaetological  method  it  was  found  that  the  combinations  of  se¬ 
tae  and  their  derivatives  are  constant  and  therefore  may  be  used  as  taxonomic 
characters. 
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Representatives  of  the  family  Damaeidae  are  characterized  mainly  by  somewhat 
elongated  legs  and  mace-like  shape  of  femur  and  tibia;  tibia  of  all  the  legs  are  de¬ 
void  of  a  double  group  of  setae,  whereas  their  presence  on  the  genus  serves  as 
a  distinctive  character  within  the  limits  of  the  family.  Notogastre  always  bears 
the  spinae  adnatae.  The  family  comprises  the  following  genera:  Damaeus  C.  L.  Koch, 
Paradamaeus  B.-Z.,  Hypodamaeus  B.-Z.,  Spatiodamaeus  B.-Z.  and  Epidamaeus  B.-Z. 

In  the  family  Belbidae  spinae  adnatae  are  always  missing.  Double  groups  of  setae 
are  always  present  on  the  genua  of  1st,  2nd  and  3rd  pairs  of  legs,  whereas  the  tibia, 
with  rare  exceptions  (genus  Metabelbella)  are  supplied  with  these  groups  either 
on  the  2nd,  3rd  and  4th  legs  or  only  on  the  2nd  and  3rd.  Legs  are  short  and  the  indi¬ 
vidual  segment  of  the  legs  often  have  the  form  of  rosary  beads.  Tibia  and  tarsus  have 
narrow  proximal  and  globular  distal  parts.  The  family  is  made  up  of  6  genera: 
Belba  Heyden,  Metabelba  Grandj.,  Metabelbella  B.-Z.,  Neobelba  B.-Z.,  Subbelba  B.-Z. 
and  Parabelbella  B.-Z. 

The  third  family,  Belbo damaeidae  B.-Z.,  is  represented  by  the  forms  combining 
the  morphological  peculiarities  of  the  first  two.  When  spinae  adnatae  are  present 
the  legs  are  bead-like  and  double  groups  of  setae  are  present  on  the  4th  pair  of  tibia. 
Four  genera  are  included  in  this  family,  namely:  Belbodamaeus  B.-Z.,  Parabelba 
Grandj.,  Damaeobelba  Selin.,  Hungarobelba  Balogh. 


THE  COMPARISON  OF  MULTIPLE  SPECIES  SAMPLES 

J.  A.  Bullock 

(University  of  Malaya,  Kuala  Lumpur,  Malaysia) 

In  studies  involving  samples  in  which  many  species  occur,  an  initial  problem 
is  whether  to  consider  the  incidence  of  individual  species  separately  and  ignore 
the  implications  of  concurrent  occurrences  or  absences,  or  to  study  the  samples  as 
entities.  If  the  former  approach  is  adopted,  considerable  information  may  be  lost  and 
general  patterns  and  interactions  be  overlooked  especially  with  the  less  abundant 
species.  If  the  latter  approach  is  accepted,  problems  arise  in  summarising  and  com¬ 
paring  samples. 

In  describing  samples,  a  number  of  techniques  have  been  proposed  of  which 
I  have  studied  three  in  some  detail.  These  were  the  logarithmic  series,  the  truncated 
log-normal  distribution  and  the  MacArthur  «exclusion»  model.  All  of  these  have 
the  potential  advantage  that  they  give  a  parameter  which  is  independent  of  sample 
size,  which  has  considerable  advantage  when  numbers  of  individuals  tend  to  fluc- 
tiate  greatly;  although  such  variations  may  themselves  be  interesting,  they  may 
obscure  essential  similarities  or  differences,  in  species  composition.  Of  the  three  mo¬ 
dels  tested,  MacArthur’s  model  was  rarely  effective  and  even  when  a  reasonable  fit 
to  the  samples  abundance  distribution  was  obtained,  it  was  no  bettor  than  in  the  other 
two  models.  The  truncated  log-normal  was  more  successful  but  appeared  too  fle¬ 
xible  and  there  was  no  indication  of  inter-locking  parameters.  The  log-series  appeared 
to  be  the  most  satisfactory  and  the  results  obtained  suggest  that  the  index  of  diver¬ 
sity  is  more  or  less  free  of  sample  size.  Nonetheless,  the  index  apprears  to  be  an 
index  of  habitat  heterogeneity  that  of  any  intrinsic  characteristic  of  the  sample. 
It  is  thus  unsuitable  for  sample  comparisons  although  it  does  provide  useful  infor¬ 
mation. 

In  comparing  samples  it  was  thus  necessary  to  investigate  direct  indices  of  si¬ 
milarity  between  samples.  The  simplest  of  these  involve  the  use  of  presence-absence 
data  which  are  used  to  derive  indices  of  similarity  such  as  the  Soerensen  Quotient, 
Mountford’s  Index  and  Preston’s  Index.  Studies  with  inter  alia,  light  trap  and  soil 
sample  data  show  that,  despite  the  different  models  on  which  these  indices  are 
based,  very  similar  results  are  obtained  with  each,  although  the  latter  two  tend 
to  give  greater  differentiation  amongst  relatively  similar  samples.  Each  shows 
a  strong  curvilinear  relation  with  Soerensen’s  Quotient,  while  there  is  an  effectively 
linear  relation  between  the  two.  The  use  of  a  Chi-square  index,  which  is  frequent 
in  plant  ecology,  tended  to  give  similar  relations  although,  since  such  indices  are 
partial  correlations,  the  effect  of  concurrent  absences  plays  an  important  role  in  de¬ 
termining  the  actual  value  obtained.  This  latter  factor  rather  militates  against  the  use 
of  such  an  index  in  animal  ecology  where  the  number  of  individuals  and  most  other 
ecological  factors  are  variable. 

The  major  weakness  of  all  presence-absence  methods  is  the  attachment  of  equal 
significance  to  species  whether  they  are  abundant  or  scarce  which  makes  for  ineffi¬ 
ciency.  Attempts  to  quantify  indices  usually  involve  the  use  of  parametric  correlation 
which  has  the  opposite  effect,  placing  the  entire  emphasis  on  the  few  abundant  spe- 
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cies.  A  similar  effect  appears  when  the  concept  of  Euclidean  distance  is  adopted 
as  in  the  Austin/Orloci  weighted  similarity  coefficient.  In  this,  the  influence  of  va¬ 
riably  abundant  species  is  overemphasised  and  the  coefficient  is  biassed.  Transforma¬ 
tion  or  standardisation  of  the  data  before  calculation  of  the  coefficient  is  possible, 
but  the  end  results  differ  radically  and  the  form  adopted  appears  to  be  a  matter 
of  subjective  judgement. 

An  alternative  is  to  use  rank  correlation  which  standardises  results  in  the 
simplest  possible  way.  The  coefficient  so  obtained  attaches  significance  to  both  occu¬ 
rence  and  abundance,  without  being  unduly  biassed  by  either.  Further,  it  is  essen¬ 
tially  rigid  in  operation  and  significance  tests  can  be  applied  readily.  I  have  prefered 
Kendall’s  'tau’  coefficient  rather  than  Spearman’s  'rho’  although  the  latter  coefficient 
would  probably  prove  reasonably  effective. 

Various  methods  of  sorting  data  have  been  proposed.  I  have  used  matrix  sorting, 
simple  agglomeration,  perpendicular  axes,  nodal  analysis  and  principle  component 
analysis.  Most  techniques  are  reasonably  effective  where  the  samples  form  essentially 
discontinuous  groups.  When  they  tend  to  form  a  continuum,  only  priciple  components 
give  anything  approaching  a  reasonable  segregation  of  samples. 


300rE0rPAOHHECKm  AHAJIH3  OAYHbl  KJIEIIJEH 
CEMEHCTBA  RHIN  ONY S  S  ID  AE  ( GAMASOIDEA )  COBETCKOTO  C0I03A 

O.  M.  Butenko  — O.  M.  EyTeHKo 

(Okckuü  zoc.  3anoeedHUK,  CCCP) 

Eygyun  hojiocthbimii  napaanraMn,  phhohhcchabi  hoctohhho  CBH3am>i  c  TejiOM 
nTnn,Bi.  OTCiOfla  cjieflyeT,  uto  3ooreorpa(|)HuecKnn  aHajnm  nx  (JayiiBi  flOJimeH  ochobbi- 
naTLcn  na  paccMOTpemm  ocoöeHHOCTeii  pacnpoerpaHeniin  nran;  —  xo3neB. 

M3  61  BHfla  9THX  KJierpeii,  ii3BecTHi>ix  ajih  Hamen  (fiaynti,  15  OTMeneHBi  tojibko 
b  IlajieapKTnKe.  OcTajiBHBie  oTMeneHBi  h  b  flpyrnx  3ooreorpai|)nuecKHx  oöJiacTnx;  Heno- 
TopLie  bhabi  pacnpocTpaHeiifci  hohth  nOBceMecTHO.  K  hx  uiicjiy  othochtch  Kan  y3K0 
cnen,najiH3HpoBaHHi>ie  napa3HTBi  ( Ptilonyssus  hirsti  Castro  et  Pereira),  Tan  h  biiabi, 
CBH3aHHBie  c  nTHpaMH  H3  pa3HLix  ceMencTB  h  flame  pa3Htix  OTpnflOB  ( Sternostoma 
tracheacolum  Lawr.).  CpeflH  Rhinonyssidae  CoßeTCKoro  Coi03a  K  HacTOHipeMy  BpeMeHH 
HacuHTBiBaeTCH  22  BHfla,  H3BecTHtix  Tanme  b  (J>ayHe  CeBepHOH  AMepnKH.  B  iix  uncJie 
6  BHflOB  napa3HTnpyiOT  y  nrau;,  odiipix  ajih  3thx  TeppHTopnu.  Ilo  30oreorpa$HuecKiiM 
flaHHBiM,  (JrnyHa  hthh;  CeBepHon  AMepnKH  nouTH  HfleHTiiuHa  $ayHe  BocTOUHoro  nojiy- 
mapnn  b  pañoHax  ApKTnnecKOH  30hli  h  b  3HaniiTejiBHOH  CTenemi  cxoflHa  b  30He  xboii- 
Horo  Jieca. 

Cym,ecTBeHHyio  poJiB  b  paccejiemin  pnHOHHCCHfl,  BeponTHO,  cBirpajia  nepeB03Ka  ue- 
JiOBeKOM  hthh;  h3  CTaporo  CBeia  b  AMepnuy.  IIpiiMepoM  3Toro  MomeT  cjiymHTB  pacce- 
JieHHe  Pt.  hirsti  c  BOpOÖBHMH.  ECJIH  HaJIHHIie  pnHOHHCCHfl,  OÖlflHX  flJIH  CCCP  H  CeBep- 
HOH  AnepuKH,  onpefleJineTcn  cxoactbom  opHHToifmyHBi  stiix  TeppnTopnii,  to  ociioboh 
4)ayHncTimecKHX  CBH3eii  c  A$phkoh  cjiymiiT  napasirrnpoBamie  KJiemeii  Ha  nTiipax,  3H- 
Myromflix  Ha  A(|)pHKaHCKOM  KOHTimeHTe.  B  HacTompee  BpeMn  b  $ayHe  CoßeTCKoro 
COK>3a  H3BeCTHO  OKOJIO  40  BHflOB  pnHOHHCCHfl,  OÖlflHX  C  $ayHOÌÌ  A$pHKH. 

Ha  HacTOHipeM  3Tane  imyneHHH  Kneipen  Rhinonyssidae  flaHHBix  no  MHorHM  BHflaM 
flajieiîo  HeflocTaTouHo,  htoöbi  cyflHTB  06  nx  pacnpocTpaneHira.  Ocodemio  3to  KacaeTcn 
HeflaBHO  OHHCaHHBIX  (J)OpM.  Ha  OCHOBaHHH  HMeKHflHXCH  MaTepnaJIOB  C  yBepeHIIOCTBIO 
MOHÎHO  CKa3aTB,  UTO  CpeflH  pHHOHHCCHfl  CCCP  OTCyTCTByiOT  3HfleMHKH,  H  He  TOJIBKO 
CBponencKHe,  ho  h  najieapKTimecKiie.  HecoMHeHHO,  sto  onpefleJineTcn  OTcyTCTBneM  hjiii 
KpauHeii  peflKOCTBK)  HBJieHHH  y3KOH  cnepiiajmsapnii  y  KJieipeii.  ^jih  6ojiBmimcTBa 
«|)OpM  THHHHHO  napa3HTHpOBaiIH6  lia  neCKOJIBKHX  6jIH3KOpOflCTBeiIHBIX  Bllflax  nTIIU;  HJIII 
flame  Biipax,  OTHOcniflnxcH  k  pa3HBiM,  ho  naipe  aobojibiio  6jiii3Khm  ceMencTBaM.  TaKiiM 
oöpa30M,  oÖJiacTH  pacnpoerpaHeniin  öoJiBmnHCTBa  biiaob  pniioiiiicciifl  HecoH3MepHMO 
oömupiiee,  neM  apeaji  Jiio6oro  nx  xo3HHHa. 

Oco6eHHocTH  pacnpocTpanemiH  nrap  Ha  3eMJie  TaKOBBi,  hto  npn  paccMOTpemiH 
30oreorpa$nii  nx  nocTOHHiiBix  napa3HTOB,  KaKOBBi  Rhinonyssidae,  bhahmo,  MomHo  ro- 
BopnTB  jiniHB  o  npnypoueHnocTH  Toro  hjiii  iiiioro  BHfla  KJiemeii  k  onpefleJieHHOMy  nojiy- 
mapnio.  HanpnMep,  pehohhcchabi,  CBH3aHHBie  c  hhctiikobbimh  HTiipaMH,  oönTaTejiHMii 
ceBepiiBix  Mopeä,  oTMenaioTcn  tojibko  b  ceßepiioM  noJiymapnu. 

Bojibmoe  3HaneHHe  b  B03HHKH0BeiiHH  n  noflflepmaiiHH  ^ayHHCTHnecKiix  CBH3eii 
TeppnTopnii  CCCP,  BxoflHipeH  b  cocTaB  najieapKTHKH,  c  flpyrHMH  3ooreorpa<J)imecKiiMH 
oÖJiacTHMH  UMeeT  MnrpapHH  hthh;:  b  eBponeiicKOii  nacTii  CCCP  —  b  ochobhom  b  na- 
npaBJieiniH  iora  3anaflHoii  EßponBi,  CpeflH3eMHOMopBH  h  AifipnKn,  a  b  boctohhbix 
pauoHax  —  npeHMyipecTBeHiio  b  CTpaiiBi  BjinmHero  BocTOKa  n  MpflO-MajiancKOH  oÖJiaciH. 
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AN  INTERESTING  NEMATOCEROUS  DIPTERA 


G  e  o  r  ge  W.  Byers 
(University  of  Kansas,  U.S.A.) 

Among  small  arthropods  recovered  from  soil  just  below  the  leaf  litter  oak  forest 
in  Virginia,  at  elevation  1185  meters,  on  21  July,  was  the  unique  fly  described  here. 
Berlese  funnel  extractions  from  soil  at  the  type  locality  were  continued  for  a  total 
of  14  weeks  in  three  different  years  but  yielded  no  additional  specimens.  This  unusual 
nematocerous  fly  has  a  combination  of  characters  that  prevents  its  inclusion  in  any 
described  family  of  Diptera.  A  full  description,  taxonomic  treatment,  and  illustrations 
will  appear  elsewhere. 

Female  apterous,  without  halteres.  Abdomen  about  eight  times  as  long  as  head 
and  thorax  combined.  Total  length  3.42  mm.  Eyes  reduced  to  single  facets. 

Head  oblong  in  dorsal  aspect,  prolonged  behind  eyes,  flattened,  somewhat  thicker 
before  eyes  that  behind  them.  Eyes  ocelliform,  close  behind  antennal  sockets.  Ocelli 
absent.  Antennae  large  in  comparison  to  head,  eight-segmented.  Flagellar  segments 
short,  thick,  subspherical;  first  with  a  single  verticil,  second  and  subsequent  flagello- 
meres  with  two  verticils  and,  on  apical  half  of  each,  numerous  thick,  blunt  setae. 
Mouthparts  vestigial,  except  for  pair  of  one-segmented,  compressed  palps  bearing 
terminal  bristles  and  group  of  davate  setae  on  anterior  edge. 

Thorax  flattened,  greatly  reduced.  Pronotum  a  transverse,  strongly  sclerotized 
shield,  apparently  flexibly  hinged  to  occiput  of  head,  so  that  head  is  not  movable 
from  side  to  side  and  only  slightly  up  and  down.  Mesothorax  and  metathorax  small, 
indistinguishably  fused,  not  strongly  sclerotized,  sparsely  hairy.  Spiracles  not  evident. 
Pleural  sclerites  of  prothorax  distinct,  of  mesothorax  and  metathorax  greatly  reduced 
and  fused. 

Legs  stout,  all  about  same  length.  Coxae  prominent,  nearly  as  large  as  femora; 
trochanters  conspicuous.  Femora  compressed.  No  tibial  spurs.  Fifth  tarsomere  longer 
than  others,  which  are  suhequal.  Pretarsal  claws  with  basal  tooth;  pulvilli  and  empo- 
dium  absent. 

Abdomen  greatly  expanded,  indistinctly  segmented,  membranous,  without  evident 
sclerites,  covered  with  fine  pubescence,  with  rings  of  longer  hairs  on  segments 
2  through  7,  scattering  of  hairs  on  other  segments.  Ovipositor  longer  than  head  and 
thorax  together.  Cerci  thick,  two-segmented.  Hypovalves  of  eighth  sternum  rounded 
at  apex,  separated  by  U-shaped  incision.  Furca  (vaginal  apódeme)  strongly  sclerotized. 
Two  strongly  sclerotized,  subspherical  spermathecae  low  in  eighth  segment. 

The  structure  of  ovipositor  and  antennae  suggests  this  fly  belongs  to  the  Bi- 
bioniformi.  The  flattened  head,  single-segmented  palps  and  stout  legs  further  suggest 
the  Bibionidae  or  Scatopsidae.  The  ovipositor  rules  out  those  families  but  resembles 
that  of  some  Sciaridae  or  Cecidomyiidae ,  such  as  Moehnia.  Details  of  antennal  struc¬ 
ture  recall  Heteropeza  {Cecidomyiidae) .  Despite  these  similarities,  the  fly  cannot  be 
assigned  to  any  of  the  established  families  of  Nematocera ,  because  of  such  ordinary 
characters  as  absence  of  tibial  spurs,  two  spermathecae,  or  two-segmented  cerei. 
The  extraordinary  characters  —  ocelliform  eyes,  extremely  reduced  thorax,  and  rela¬ 
tive  sizes  of  body  regions  —  set  the  species  apart  from  all  kinds  of  Nematocera 
known  to  me. 

There  is  nothing  to  suggest  that  this  specimen  is  a  deformed  individual.  The  male, 
when  found,  will  surely  contribute  much  to  our  understanding  of  the  taxonomic  po¬ 
sition  of  the  species. 


CONTRIBUTION  À  L’ÉTUDE  DES  RHIZOPULVINAIRES 
MÉDITERRANÉENNES  ( HOMOPTERA  ,  COCCWAE ) 

M.  Canard 

(Faculté  des  Sciences,  Toulouse,  France) 

Toutes  les  27  espèces  de  Rhizopulvinaria  Borchsénius  connues  sont  réparties  de 
l’Asie  Centrale  a  la  région  méditerranéenne.  Elles  vivent  en  majorité  sur  chamé- 
phytes  xérophiles  :  Composées,  Caryophyllacées.  Sur  les  7  espèces  méditerranéennes 
décrites,  5  sont  étudiées  ici.  Elles  s’adaptent  à  des  biotopes  particulièrement  arides, 
dérivés  de  garrigue.  Rhizopulvinaria  arenaria  Canard  et  Rh.  maritima  Canard  vivent 
sur  plages  graveleuses,  la  première  sur  Dianthus  pyrenaicus  Pourret,  la  deuxième  sur 
Helichrysum  stoechas ;  Rh.  saxatilis  Canard  sur  Dianthus  virgineus  L.  dans  les  éboulis 
calcaires;  Rh.  grassei  (Balachowsky)  sur  Foeniculum  vulgare  Mill,  dans  les  éboulis 
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schisteux;  Rh.  artemisiae  (Signoret)  sur  Artemisia  maritima  L.  dans  des  sols  plus 
compacts. 

Le  cycle  est  annuel,  rhibernation  toujours  assurée  par  la  femelle,  la  ponte  prin¬ 
tanière,  la  reproduction  parthénogénétique  bien  que  le  mâle  existe  pour  arenaria 
et  artemisiae.  Le  développement  larvaire  peut  être  très  court  :  arenaria  évolue  de  fe¬ 
melle  pondeuse  à  femelle  immature  en  7  semaines  environ.  Il  se  fait  en  2  stades 
larvaires  ( arenaria ,  artemisiae )  ou  3  ( grassei ,  maritima ,  saxatilis).  La  croissance 

hivernale  importante  implique  une  absence  de  diapause.  La  taille  maximum  ne  dépend 
pas  de  la  durée  et  du  type  de  développement.  La  fécondité  est  faible:  elle  est  inférieure 
à  800  oeufs  pour  artemisiae ,  à  300  oeufs  pour  saxatilis.  La  migration  rythmique 
annuelle  est  de  petite  amplitude  pour  grassei  qui  monte  sur  tige  après  éclosion  en  mai 
et  redescend  au  collet  en  jeune  femelle  a  la  fin  de  l’été;  elle  est  nulle  pour  les  autres 
qui  vivent  en  colonies  serrées  sur  tiges  rampantes  ( arenaria ,  maritima ),  au  collet  ou 
sur  racines  (saxatilis) ,  sur  racines  (artemisiae) . 

Le  taux  de  parasitisme  est  habituellement  bas.  Seules  les  2  espèces  de  plages 
sont  fortement  parasitées;  arenaria  peut  constituer  une  interessante  réserve  de  Cocco- 
phagus  scutellaris  (Daim.);  maritima  héberge  parfois  en  grand  nombre  Encyrtus 
rufulus  Mercet  dont  les  deux  sexes  sont  présents  simultanément  sous  deux  formes 
distinctes  —  ailée  et  microptère.  Diverses  fourmis  mellivores  visitent  ces  cochenilles. 
Mais  seule  Crematogaster  auberti  Emery  acclimate  au  nid  saxatilis  et  artemisiae. 

Les  diagnoses  faites  uniquiement  sur  femelles  montées  sont  parfois  délicates,  les 
variations  morphologiques  étant  importantes  avec  l’augmentation  de  la  densité  de 
population.  De  plus,  le  sédentarisme  semble  avoir  entraîné  une  différenciation  spéci¬ 
fique  et  variétale  poussée:  ainsi  deux  espèces  distinctes,  considérées  comme  telles, 
Rh.  gracilis  Canard  et  saxatilis  habitent  sur  le  même  oeillet  Dianthus  virgineus  L. 
dans  le  même  biotope;  leurs  aires  de  répartition  semblent  séparées  par  le  Rhône. 
Pour  ces  deux  cochenilles,  les  caractères  des  pièces  buccales  des  larves  à  l’éclosion, 
spécialement  la  longueur  et  l’importance  relative  de  la  boucle  de  la  cruména,  per¬ 
mettent  de  les  distinguer. 


THE  CLASSIFICATION  OF  BRACONIDAE  (HYMENOPTERA) 

FROM  THE  VIEWPOINT  OF  THEIR  BIOLOGY 

M.  C  a  p  e  k 

(Forest  Research  Institute,  Banska  Stiavnica,  CSSR ) 

The  most  primitive  way  of  life  among  Braconidae  is  represented  by  the  external 
parasitism  on  paralyzed  host  larvae  of  Holometabola  by  Cyclostomi.  It  cannot  be  con¬ 
sidered  as  a  true  parasitism,  but  as  an  interstage  between  the  predatory  and  para¬ 
sitic  habits.  In  this  respect,  Cyclostomi  resemble  some  primitive  Aculeata  very  much 
and  belong  at  the  bottom  of  the  classification  of  Braconidae. 

The  various  types  of  internal  parasitism  represent  a  higher  degree  of  evolution 
in  Braconidae ,  although  even  they  form  a  little  more  advanced  interstages  between 
predatory  and  parasitic  habits  than  do  the  ectoparasitic  Braconidae ,  and  only  the  bio¬ 
logy  of  some  most  progressive  forms  of  endoparasitic  Braconidae  may  come  very 
close  to  true  parasitism. 

The  primitive  endoparasitic  Braconidae  oviposit  the  old  larvae  of  Holometabola , 
whose  development  is  only  more  or  less  retarded.  They  do  not  leave  the  host  even 
for  pupating  and  form  their  cocoons  directly  inside  it:  Rogadinae  inside  the  mummi¬ 
fied  caterpillars  and  Meteorideinae  inside  the  pupae  of  Lepidoptera ,  and  Opiinae  and 
Alysiinae  inside  the  puparia  of  Diptera.  Although  the  most  progressive  forms  from 
these  four  subfamilies,  and  especially  from  Alysiinae  and  Opiinae  adapted  themselves 
to  the  very  specialized  Dipterous  hosts  which  are  attacked  as  young  larvae,  in  general 
they  follow  the  ectoparasitic  Cyclostomi  in  the  classification. 

A  further  step  in  the  evolution  of  internal  parasitism  is  represented  by  those 
forms  which  oviposit  the  younger  instars  of  larvae  of  Holometabola ,  leave  the  host 
before  pupating,  and  form  their  cocoons  outside  it.  The  development  of  the  host 
is  not  visibly  influenced  at  least  during  the  first  instars  of  Braconid  larvae.  Among 
the  parasites  of  Coleopterous  larvae  belong  here  Helconinae  with  Cenocoeliini ,  and 
Diospilini ,  and  among  the  parasites  of  Lepidopterous  larvae,  Agathidinae  with  Orgi- 
lini,  Micro  gasterinae  with  Car  dio  chilini,  and  Macrocenterinae.  Only  in  some  species 
of  the  genus  Macrocentrus  has  the  evolution  reached  a  very  specialized  form  of  inter¬ 
nal  parasitism  —  the  polyembryony,  which  does  not  occur  in  any  further  group 
of  Braconidae.  It  obviously  represents  a  side  but  blind  branch  of  evolution.  To  _this 
group  belong  probably  Paxylommatinae,  too,  whose  females  were  observed  ovipositing 
in  the  larvae  or  pupae  of  ants. 


120 


The  next  group  is  formed  by  the  egg-larval  parasites  which  oviposit  the  host 
in  its  egg  stage.  Their  larvae  develop  in  the  host  larvae,  which  are  finally  killed  and 
left  for  forming  the  cocoon.  Here  belong  the  parasites  of  Coleóptera  ( Triaspidini ), 
of  Lepidoptera  ( Cheloninae ,  Adeliini),  and  of  Hymenoptera  (Ichneutinae) . 

Finally  the  most  progressive  Braconids  oviposit  the  nymphs  of  Hemimetabola 
and  adults  of  Holometabola.  Their  larvae  develop  first  of  all  in  the  fat  ftody  and 
reproductive  organs  of  the  hosts,  especially  females.  As  these  organs  are  not  of  vital 
importance,  the  hosts  of  some  most  specialized  species  survive  the  development 
of  Braconid  larva,  but  are  sterilized.  This  is  the  most  specialized  example  of  parasi¬ 
tism  in  Braconidae.  The  larvae  of  these  group  pupate  inside  the  host  (in  most 
Aphidiinae) ,  but  usually  leave  the  hosts  and  form  their  cocoons  outside  it  (few  Aphi- 
diinae,  all  Euphorinae ,  Leiophroninae,  and  probably  Neoneurinae) .  An  exception 
in  the  genus  Meteorus,  whose  species  parasitize  in  the  larvae  of  Lepidoptera  and 
Coleóptera.  This  group  belongs  at  the  top  of  the  whole  classification  of  Braconidae. 

Thus  in  regard  to  their  biology  the  whole  Braconidae  can  be  divided  roughly 
into  five  groups  forming  a  natural  succession  from  the  most  primitive  to  the  most 
progressive  forms,  which  rather  agrees  with  the  classification  based  on  the  taxonomy 
of  larvae  and  host  specificity  (Capek,  1965). 


COMPARISONS  BETWEEN  BLACK  FLY  POPULATIONS 
IN  SCANDINAVIAN  AND  AFRICAN  WATERCOURSES 

G.  H.  V.  C  a  r  1  s  s  o  n 
(Helsingborg,  Sweden ) 

Investigations  have  been  carried  out  since  1952  in  Scandinavian  watercourses 
with  special  aim  to  study  the  immature  stages  of  black  flies.  In  1963  these  investi¬ 
gations  were  extended  to  parts  of  North  America  and  during  the  summers  1965  and 
1966  different  parts  of  Africa  were  visited. 

The  methodology  used  has  been  described  in  Bull,  of  the  World  Health  Organiza¬ 
tion,  1967  :  37.  Main  subject  in  Africa  has  been  the  species  Simulium  damnosum  (s.  1) 
and  S.  neavei  (s.  1),  carriers  of  the  filarial  worm  Onchocerca  volvulus.  For  that  rea¬ 
son  the  above  mentioned  record  sheet  has  been  completed  with  observations  on  be¬ 
haviour  of  imaginai  stages,  rearing  of  parasites  and  collection  of  mature  or  penulti¬ 
mate  stages  of  larvae  in  a  modified  Carnoy  solution  (salivary  glands  extruded)  for 
karyological  investigations. 

Generally  spoken  we  found  that  the  river-bed  fauna,  in  particular  groups  feeding 
passively  such  as  black  fly  larvae,  is  richest  immediately  downstream  of  lakes  and 
shoals  and,  to  a  lesser  extent,  downstream  of  tributary  inlets.  This  is  mainly  due 
to  the  large  amount  of  food  present  in  the  organic  drift  originating  from  lakes.  Going 
deeper  into  the  matter,  we  found  that  lakes  and  shoals,  and  to  a  lesser  extent  also 
bogs  and  swamps,  act  as  «collecting  mirrors»  for  black  flies,  especially  females  mig¬ 
rating  in  search  of  hosts  or  ovipositing  sites.  In  the  more  open  land  of  southern 
Sweden  and  some  localities  in  Africa,  this  «collecting  mirror»  effect  of  lakes  is  some¬ 
what  lost:  females  are  more  evenly  distributed  over  the  flat  expanses  of  land  and 
the  egg-masses  are  more  evenly  distributed  along  the  watercourses.  Consequently 
in  waters  running  through  dense  forests  black  fly  larvae  are  more  concentrated 
to  outlets  than  they  are  in  open  land  streams.  Environmental  factors  influencing 
the  black  fly  larvae  we  found  to  be:  food  supply  (organic  drift)  substratum,  current 
velocity,  depth,  light,  physical  and  chemical  conditions  such  as  temperature,  gas 
pressure,  hydrogen-ion  concentration,  iron,  chloride-ions  and  pollution. 

The  predators  of  black  fly  larvae  are  many  and  belong  to  various  animal  groups 
but  their  influence  on  the  larval  populations  can  be  considered  to  be  small.  So  is  also 
the  case  with  the  occurence  of  cannibalism.  Black  fly  parasitism  was  more  common 
in  eutrophic  than  in  oligotrophic  bodies  of  water. 

Further  investigation  showed  that  a  high  percentage  of  parasitism  will  be  found 
only  if  the  black  fly  population  has  reached  a  certain  minimum  density,  which 
is  lower  in  eutrophic  than  in  oligotrophic  water  courses.  Generally  this  minimum 
density  seems  to  be  lower  in  African  than  in  Scandinavian  running  waters. 

Shortly  expressed:  interspecific  and  intraspencific  fluctuations  in  natural  black 
fly  populations  are  attributed  chiefly  to  abiotic  environmental  factors  rather  than 
to  competition.  Larval  competition  is  a  given  microhabitat  is  mainly  individual, 
though  specimens  belonging  to  a  given  species  may  have  a  slightly  more  favourable 
position  then  others. 

By  comparing  the  number  and  weight  of  the  macroscopic  bottom-dwelling  ani¬ 
mals  in  localities  investigated  it  is  obvious  that  African  watercourses  have  a  poor 
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or  very  poor  benthic  fauna.  The  black  fly  larvae  play  a  more  dominating  role 
in  Scandinavia,  both  in  number  and  weight  of  the  total  fauna  and  in  the  number 
of  species.  These  belong  to  more  genera,  especially  those,  considered  to  be  primitive 
ones.  The  main  reasons  to  the  poor  African  fauna  may  be:  few  lakes  along 
the  running  waters  which  means  low  organic  drift;  great  and  rapid  changes  in  the 
discharge  of  water,  both  seasonally  and  occasionally  and  consequently  great  variabi¬ 
lities  in  the  current  velocity;  many  substrata  un  favourable  for  most  rheobionts  and 
rheophilous  organisms  because  of  precipitation  of  silt  and  humous;  in  tropical  rain 
forests  streams  are  often  darkly  shaded  —  and  light  use  to  be  a  positive  localization- 
factor  for  the  benthic  fauna;  chemically  the  waters  are  rather  poor  (surrounding 
quaternary  deposits  usually  latérites  with  few  nutriment-salts);  very  hard  conditions 
(intensive  sunshine,  heavy  rains,  terrific  competition  etc.)  for  imagines  after  emer¬ 
gence  from  water-stages,  which  affect  the  colonization-cycle  unfavourably. 


ON  THE  NATURE  OF  THE  INFRASPECIFIC  DIVISIONS 

Arturo  Compte 

(Spanish  Institute  of  Entomology ,  Madrid,  Spain) 

Actually  there  is  a  divergency  between  the  classical  taxonomists  (essencially 
morphologists)  and  the  biological  systematics  (mainly  genetics  and  physiologists). 
The  taxonomic  nomenclature  requires  a  serious  and  profound  revision  for  actualiza¬ 
tion  of  the  criterion  of  definition  and  limits  of  the  species  and  its  divisions. 

The  International  Rules  of  Zoological  Nomenclature  accept  only  an  infraspecific 
category,  the  subspecies,  but  the  evolution  of  the  species  and  its  various  slow  mo¬ 
difications,  not  only  morphological  but  also  physiological  or  chromosomical,  often 
with  ecological  or  geographical  différenciation,  require  a  more  variegated  infraspe¬ 
cific  nomenclature.  Especially  the  multiple  physiological  modifications  and  various 
mechanisms  of  Mendelian  inheritance  must  reflect  themselves  in  the  taxonomic 
nomenclature. 

No  matter  what  the  number  of  accepted  infraspecific  divisions  is,  there  are 
always  very  different  modifications  (morphological,  biometrical,  physiological,  chro¬ 
matic),  which  at  all  hierarchical  levels  will  have  parallel  examples.  This  means  that 
it  would  be  useful  and  logic  that  the  infraspecific  taxons  carried  an  indication  of  their 
evolutive  nature. 

A  simple  hierarchy  of  the  species  and  their  divisions  may  be  as  follows. 

Superspecies.  The  circle  of  races  where  the  extreme  forms  of  the  series 
behave  within  themselves  like  good  species  and  the  intermediate  forms  are  fertile 
there  among;  the  extreme  forms  don’t  hybridize  though  they  are  placed  together, 
or  their  fertility  is  limited.  Example:  Drosophila  paulistorum  and  its  five  races. 

Polytypical  species.  The  circle  of  races  which  are  fertile  within  them 
all  and  which  hybridize  or  can  do  it  if  they  are  placed  together,  being  always 
or  almost  always  fertiles.  Example:  some  geographical  races  of  Lymantria  dispar. 

Subspecies.  Population  which  differs  from  the  typical  by  one  or  more  con¬ 
stant  characters,  Mendelian,  present  in  all  or  almost  all  individuals  of  the  population, 
which  are  genetically  isolated  from  the  typical  population  and  others  of  similar 
systematic  value.  Their  difference  as  far  as  their  good  species  is  the  question  of  deg¬ 
ree.  Example:  Musca  domestica  ssp.  cuthbertsoni. 

Variety.  Modification  which  is  presented  by  some  individuals  within  one  po¬ 
pulation  whose  characteristics  are  transmitted  by  Mendelian  inheritance  but  whose 
genes  mix  with  those  of  typical  individuals,  for  coexistance  of  the  specimens  of  both 
populations.  Example:  Argynnis  paphia  var.  valezina. 

Phase.  Variety  due  to  group’s  effect,  probably  by  ferohormons.  Example:  Lo¬ 
custa  migratoria  phase  gregaria. 

Aberration.  Phenotypical  modifications  not  transmitted  or  only  accidentally 
transmitted,  by  mendelian  inheritance;  frequently  different  mixed  aberrations  appear 
in  one  and  the  same  set,  not  keeping  defined  proportions  of  constituents;  generally 
there  are  variations  in  colour  or  design.  Examples:  Crioceris  macilenta  ab.  tournieri, 
Corimalia  pallidula  ab.  doriae. 

It  might  be  interesting  to  add  as  a  continuation  to  taxonomic  grade  the  indica¬ 
tion  of  their  nature,  which  might  be  in  adequate  abbreviation,  indicating  what  sub¬ 
species  it  is:  chromosomic,  geographic,  morphological,  physiological,  etc. 

It  would  be  useful  to  come  to  an  international  agreement  so  as  to  give  these 
hierardical  divisions  of  the  species  a  legal  status  in  the  nomenclature  and  to  intend 
their  best  possible  definitions  within  the  concept  of  biological  species  as 
a  synonym  to  taxonomic  species. 
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THE  ECOLOGICAL  AND  GEOGRAPHICAL  PECULIARITIES 
OF  THE  SCALE  INSECT  FAUNA  OF  THE  SOUTH  PARTS  OF  SOVIET  FAR-EAST 


E.  M.  Danzig  —  E.  M.  A  a  n  n;  ii  r 
(Zoological  Institute ,  Acad.  Sci.  USSR,  Leningrad,  USSR) 

The  author  investigated  the  South  Maritime  Province  (Primorye),  South  Sakhalin 
and  Southern  Kuril  Islands  during  four  years.  In  addition  collections  of  late  Prof. 
Borchsenius  were  studied.  Upon  the  whole  more  than  160  species  were  collected. 

According  to  the  type  of  the  distribution  area  the  Far-East  scale-insects  can 
be  grouped  into  two  complexes:  the  Boreal  and  the  Manchurian  one. 

The  Boreal  complex  consists  of  32  species  (19%  of  the  whole  fauna).  It  includes 
species  with  holarctic,  transpalearctic  and  east-palaearctic  types  of  the  areas.  The 
analysis  of  host  plants  of  these  widespread  species  shows  that  half  of  them  are  po- 
lyphagous.  As  to  specialized  species,  they  are  adapted  to  widely  distributed  boreal 
plants:  a  number  of  genera  from  the  families  Gramineae  and  Cyperaceae ,  genus  Vac- 
cinium  {Ericaceae) ,  Rosa ,  Rubus  and  Spiraea  (Rosaceae) ,  Populus  and  Salix  ( Sali - 
caceae)  and  Juniperus  (Coniferaceae) .  It  is  peculiar  that  there  exists  no  species  at  all 
specific  to  ancient  broad-leaved  forest  trees  in  this  complex. 

The  Manchurian  complex  is  formed  by  species  with  the  East  Asiatic  areas.  Food 
plants  of  many  species  of  the  Manchurian  complex  are  typical  representatives  of  man- 
churian  mixed  forests,  of  broad-leaved  and  dark-coniferous  forest  trees.  In  the  west 
parts  of  Palaearctic  19  species  of  this  complex  are  replaced  by  vicariants.  These  are, 
for  example,  oligophagous  of  oak.  These  specialized  forms,  as  well  as  their  food 
plants,  have  the  Siberian  disjunction  of  the  areas  of  their  ancestral  forms  and 

are,  therefore,  derivatives  of  the  Tertiary  fauna. 

Oligophagous  of  coniferous  plants,  mainly  of  Picea ,  form  peculiar  series  of  al¬ 
lied  species,  for  example:  Nuculaspis  abietis  Sehr,  in  Europe  and  the  Caucasus, 

N.  tsugae  Tak.  in  the  Far  East  (Maritime  Province,  Sakhalin,  Kurils  and  Japan)  and 
N.  californica  Col.  in  North  America  throughout  the  United  States.  The  mealy  bugs 
of  the  genus  Phenacoccus ,  connected  with  different  species  of  Picea ,  form  a  series 
of  6  species.  Ph.  piceae  Loew  in  Europe,  Ph.  montanus  Hadz.  in  Transcaucasia, 
Ph.  borchsenii  Mat.  in  Tien-Shan  and  two  new  species  in  the  Far  East:  one  in  Mari¬ 
time  Province  and  the  second  distinct  species  on  Sakhalin  and  Kurils;  the  sixth  spe¬ 
cies  Ph.  minutus  Tins,  lives  in  the  west  of  North  America. 

The  ancient  connections  of  the  Far-East  fauna  with  those  of  Europe  and  America 
are  traced  also  in  the  distribution  of  a  number  of  morphologically  distinct  genera, 
especially  in  primitive  Palaeococcoidea. 

The  genus  Kuwania  is  associated  with  oaks  {Quercus  and  Pasania).  Its  area, 
as  well  as  that  of  oak,  has  two  centres,  the  European  and  the  East-Asiatic  ones  with 
a  disjunction  in  Siberia.  The  European  centre  has  K.  rubra  Goux  and  K.  minuta 
Borchs.  in  the  Mediterranean  subregion,  the  East-Asiatic  has  K.  pasaniae  Borchs. 
in  Maritime  Province  and  K.  quercus  Kuw.,  K.  pasaniae  Borchs.,  K.  bipora  Borchs. 
in  Yunnan  Province  (the  first  in  known  in  Japan  too).  The  vicarious  genus  Neostein- 
gelia  is  distributed  in  the  Alleghanian  subregion  of  the  Nearctic. 

The  genus  Xylococcus  have  a  similar  type  of  the  area.  X.  filiferus  Loew  res¬ 
tricted  to  Tilia,  is  distributed  in  the  mountains  of  Middle  Europe,  X.  napiformis  Kuw. 
associated  with  Quercus  and  X.  japonicus  Oguma  with  Alnus  and  Betula ,  are  found 
in  the  Far  East.  In  California  and  in  the  Alleghanian  subregion  of  Nearctic  there 
occurs  a  vicarious  genus  Xylococculus ,  connected  with  the  same  genera  of  plants 
as  the  Far-East  scale-insects. 

Other  species  of  the  Far-East  fauna  are  well  separated  morphologically  from  the 
West-Palaearctic  species,  some  of  them  having  related  species  in  the  Oriental  region. 
The  genera  abundant  in  the  Oriental  region  and  the  monotypical  East-Asiatic  ones 
play  an  important  part  in  the  composition  of  the  Far-East  fauna  together  with  the 
transpalearctic  genera. 

The  fauna  of  South  Sakhalin  and  southern  Kuril  Islands  comprises  more  than 
60  species.  It  demonstrates  the  greatest  similarity  with  those  of  South  Maritime  Pro¬ 
vince  and  Japan.  The  island  complex  of  species  connected  with  broad-leaved  forest 
is  much  poorer  as  compared  with  the  continental  one.  On  the  other  hand,  almost 
half  of  insular  species  are  absent  on  the  continent.  This  is  the  Japanese  element  of 
the  fauna  such  as  the  group  of  8  species  associated  with  Kuril  bamboo  of  the  genus 
Sasa.  Some  species  are  still  unknown  outside  the  Kurils. 
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LA  NOTION  DE  SOUS-ESPÈCE  ETUDIËE  CHEZ  LES  BOMBINAE 
(APIDAE)  D'EUROPE  OCCIDENTALE 


R.  Delmas 

(Nationale  Supérieure  Agronomique  Laboratoire  de  Recherches  I.  N.  R.  A., 

Montpellier,  France) 

Les  sous-espèces  les  mieux  définies  y  sont  certaines  races  insulaires  dont 
on  trouve  d’excellents  exemples  en  Corse,  en  Sardaigne  et  aux  Canaries.  A  l’intérieur 
de  leur  domaine,  elles  sont  peu  variables  et  l’on  ne  retrouve  pas  ailleurs  leurs  ca¬ 
ractères  distinctifs  très  spéciaux.  Cependant,  même  en  Corse,  certaines  espèces  sont 
représentées  par  des  races  du  continent  voisin. 

Dans  d’autres  îles  le  nombre  de  races  endémiques  est  très  réduit.  De  plus  leurs 
caractères  se  retrouvent  ailleurs  sporadiquement.  Exemple:  Bombus  terrestris  virgina- 
lis  pour  la  Grande  Bretagne. 

Passons  au  continent,  et  d’abord  aux  espèces  ne  vivant  qu’en  haute  montagne. 
Pour  certaines,  les  Pyrénées  constituent  une  sorte  d’île  habitable  séparée  par  des 
régions  basses,  inhospitalières,  des  massifs  alpins,  habitables  aussi.  Toutes  ces  espèces 
y  sont  quasi-monotypiques,  représentées  toutes  par  des  populations  très  claires.  Cer¬ 
taines  diffèrent  notablement  de  celles  des  Alpes  (cas  le  plus  fréquent)  et  ce  sont 
vraiment  des  races  distinctes.  Cependant,  les  colorations  très  claires  des  Pyrénées 
peuvent  se  retrouver  dans  les  Alpes,  surtout  méridionales,  chez  de  rares  individus. 
Seules  exceptions,  mucidus  y  est  frequent  sous  sa  forme  claire  et  elegans  est  le  même 
dans  les  deux  chaînes. 

Aux  Aples  et  dans  les  hauts  massifs  s’y  rattachant,  contrairement  è  ce  que  nous 
voyons  aux  Pyrénées,  la  polytypie  est  la  règle  pour  beaucoup  d’espèces  dont  les 
sous-espèces  y  sont  bien  difficiles  à  définir  autrement  que  par  cette  polytypie.  Leurs 
populations  comprennent  des  individus  à  coloration  pyrénéene,  souvent  très  rares, 
et  un  grand  nombre  de  formes  plus  sombres,  voire  très  mélaniques.  Dans  le  cas 
de  mucidus ,  il  peut  s’agir  d’une  intergradation  clinale,  peut-être  primaire,  entre  les 
nombreuses  formes  claires  du  Sud  et  les  sombres  du  Nord,  mais  pour  d’autres  espèces 
le  polytypisme  est  beaucoup  plus  marqué  et  semble  anarchique. 

Si  nous  passons  à  des  espèces  moins  localisées,  orophiles  seulement  dans  le  Midi, 
et  y  vivant  au  Massif  Central  en  sus  des  Alpes  et  des  Pyrénées  (B.  mastrucatus ,  lu- 
corum,  soroeensis ,  Psithyrus  quadricolor) ,  nous  trouvons  aussi  des  sous-espèces 
pyrénéennes  homotypiques  claires  qui  s’opposent  aux  populations  du  Massif  Central 
très  polytypiques  mais  avec  quelques  individus  de  coloration  pyrénéeme.  Elles  sont 
beaucoup  moins  polytypiques  aux  Alpes  à  l’exception  de  soroeensis. 

Venons  aux  espèces  de  plaines  ou  de  basses  montagnes.  Certaines  sont  homoty¬ 
piques  ou  presque  ( distinguendus ,  arenicola ,  laesus ).  D’autres  ont  des  races  méridio¬ 
nales  habituellement  avec  des  intergradations  clinales  plus  ou  moins  rapides  vers  le 
Nord  ( subterráneas ,  lapidarius,  cullumanus,  etc.). 

Nous  étudierons  maintenant  quelques  cas  particuliers. 

B.  montanus  est  une  forme  oropliile  pyrénéenne  très  claire  de  ruderarius  ayant 
des  nids  mixtes  avec  ruderarius  ruderarius.  Les  formes  intermédiaires  sont  très  rares. 
Les  montanus  devaient  constituer  autrefois  une  race  homochrome  pyrénéenne,  ana¬ 
logue  aux  autres,  avec  des  individus  isolés  aux  Cévennes.  Mais  l’invasion  de  rudera¬ 
rius  venus  du  Nord  l’a  rendue  dichrome  peut-être  dans  tout  son  ancien  domaine. 
S’il  en  est  ainsi,  peut-on  encore  attribuer  à  ce  taxon  une  valeur  subspécifique? 
De  même  peut-on  donner  une  telle  valeur  au  confusus  paradoxus  de  Carinthie  dont 
le  cas  parait  analogue? 

B.  silvarum  nigrescens  est  une  forme  mélanique  de  la  région  basse  prépyré¬ 
néenne,  n’existant  seule  nulle  part,  cohabitant  avec  silvarum  distinctus  sans  qu’existe 
d’intermédiaires.  Pouvons-nous  parler  de  sous-espèce  pour  cette  population  dimorphe 
caractérisée  seulement  par  sa  dimorphie?  En  somme  une  sous-espèce  peut-elle  être 
caractérisée  uniquement  par  sa  polytypie? 


t 


124 


POßOBBIE  IIPH3HAKH  JIHCTOBEPTOK  TPHBBI  O  LE  TH  RE  U  TI NI 

( LEPIDOPTERA )  B  IOíKHOñ  A3HH 


A.  Diakonoff  —  A.  ^bhkohob 
(Rijksmuseum  van  Natuurlijke  Historie,  Leiden,  Netherlands) 

TpomraecKaa  (|)ayHa  Microlepidoptera ,  b  aacTHOCTH  Tortricidae ,  hjih  JiHCTOBepTOK, 
H3yaeHa  em;e  cpaBHHTejiBHo  Majio,  ho  b  to  Hie  BpeMH  OHa  npe^cxaBJineT  öojibihoh  HHTe- 
pec.  Moîkho  3apaHee  oam^aTB,  bto  b  onTHMajiBHBix  ycjioBHHx  TponnKOB  3Th  HacenoMue 
npomjin  nyTB  ,o;ojiroro  pa3BHTHH  h  bto  H3yaeHHe  hx  oÖJieraHT  h  homohîgt  nocTpoeHHio 
CHCTeMLI  JiHCTOBepTOK  B  MHpOBOM  MaCIHTaÖe. 

KjiaccH(|)HKai],HH  JiHCTOBepTOK  ocHOBLiBaeTCH  co  BpeMeH  Ilnpca  (1922)  h  renHpnxa 
(1924)  rjiaBHLiM  o6pa30M  Ha  CTpoeHHH  hojiobbix  opraHOB  caMi^oB,  a  TaKîKe  h  caMOK 
HapaBHe  C  TaK  Ha3BIBaeMBIMH  HapyîKHBIMH  npH3HaKaMH,  TaKHMH  KaK  JKHJIKOBaHHÖ 
KpLuiLeB,  CTpoeHne  ryÖHBix  mynHKOB  h  yCHKOB  h  t.  r.  ÜBiTaacB  BnepBLie  npoBecTH 
peBH3HK)  pofla  Tpnöbi  Olethreutini  IOîkhoh  A3hh,  h  yöe^HJica,  bto  HeoöxoflHMo  ncnojiB- 
30BaTB  KaK  MOÎKHO  ÖOJIBHie  HpH3HaKOB  pa3HBIX  KaTeropHH.  K  COÎKaJieHHK),  ¿HOJIOrHBe- 
enne  ÆaHHtie,  Tanne  nan  ocoöeHHOCTH  ryceHHii,  hjih  npocTo  KopMOBBie  cbh3h,  b  rpoMa^- 
HOM  ancjie  cjiyaaeB  HeH3BecTHBi  BOBce.  Ilpn  H3yaeHHH  MajioH3BecTHoä  (^aytiBi  CHCTeMa- 
THK  OKa3BiBaeTCH  jihh;om  k  JiHH,y  c  öojibhihm  KOjiHHecTBOM  panee  onncaHHBix  bh^ob, 
oöbibho  HOjtorHaHHBix  no#  coBceM  ycTapeBiHHe  po^OBBie  HMeHa,  aacTo  najieapKTHae- 
CKoro  npoHCxoîKfleHHH.  Tan,  b  ochobhom  bch  Tpnöa  Olethreutini  npHBHCJiaJiacB  Menpn- 
KOM  JIHHIB  K  AByM  po,n;aM:  Argyroploce  h  Lobesia. 

IlepBOH  3a,n,aaeH  peBH3opa  æojiîkgh  6bitb  pa3Öop  3thx  bh^ob  h  nepecopTHpoBKa  hx 
b  öojiee  HopMajiBHBie  rpynnBi,  öojibihhhctbo  KOTopBix  OKaaîyTca  hobbimh.  Btopoh, 
hg  MeHee  bbîkhoh  h  em;e  öojiee  cjioìkhoh  3a,n;aaeH  hbjihgtch  HeoöxoßHMocTB  rpynnn- 

POBKH  pOflOB  B  HaflpO^OBBie  KOMÖHHaiJHH,  HJIH  HOßTpHÖBI,  HÖO  TOJIBKO  HpH  HX  HOMOI^H 
B03M0ÎKH0  yHCHHTB  B3aHMOOTHOHieHHH  pOflOB  H  TOTfla  JIHHIB  CTpOHTB  Hamy  CHCTGMy. 

B  HOHCKaX  ßOÖaBOBHBIX  HpH3HaK0B  ftJIH  BBI^eJieHHH  3THX  HO^TpHÖ  (hjih  Tpn6) 
b  rpynne  Olethreutini  Kojuiera  <t>ajiBKOBHa  H3  JleHHHrpa^a  yKa3aji  b  1962  r.  BnepBBie 
Ha  cHCTeMaTHHecKoe  3HaaeHne  naxyaero  opraHa  caMn;oB.  TjiaBHOH  3acjiyron  ero  Baamon 
cTaTBH  h  CBHTaio  aeTKyio  xapaKTepncTHKy  abohhoto  CTpoeHna  3Toro  opraHa.  Oh  co- 
CTOHT  H3  AByX  COBCeM  pa3JIHBHBIX  BaCTeH,  HpHBeM  OßHa  H3  HHX  CJiyîKHT  ßJIH  BBI^ejie- 
hhh  naxyBero  ceKpeTa,  Æpyraa  —  fljia  ero  pacceHBaHHa.  HanpnMep,  ßopcajiBHBiii  3aB0- 
poT  3aAHero  KpBuia  n  THÖnajiBHaa  khctb  3a,u;HHX  Hör.  H  nepßoe,  h  BTopoe  ne  oT^ejiB- 
HBie  H  CJiyBaHHBie  BTOpHBHOnOJIOBBie  npH3HaKH,  KaK  ^¡yMaJIH  paHBHie,  HO  (|)yHKri,HOHajIB- 
HBie  BacTH  oßHoro  cjioîKHoro  opraHa.  3a  3thm  opraHOM  cjieflyex  npH3HaTB  aojithh  nyTB 
pa3BHTHH  h  BaìKHoe  <|)HJioreHeTHaecKoe  3HaBeHne,  KaK  sto  h  flejiaex  (PajiBKOBHa.  Hbho 
TaKîKe  COOTHOmeHHe  3THX  (|)yHKH,HOHaJIBHBIX  HOJIOBHH  H  B  HX  pa3BHTHH:  KaK  npaBHJIO, 
oho  nponopKHOHajiBHO. 

y  TpoHHBecKHx  Olethreutini  h  Hameji  ijejiBin  paß  pa3H00Öpa3HBix  THnoB  naxyaero 
opraHa  caMn,0B.  Bce  ohh,  KaK  npaBHJio,  cjie^yiOT  «3aKOHy  CDajiBKOBHaa»,  HecMOTpa 
Ha  3HaBHTeaBHyio  Bapnai^mo  cocTaBHBix  aacTen.  Ohh  coctoht  h3  ßsyx  coBceM  pa3jraa- 
HBIX  HOJIOBHH,  HpHBeM  pa3BHTHe  OflHOH  nOJIOBHHBI  COOTBeTCTByeT  pa3BHTHEO  ffpyrOH. 
Hapa^y  c  flopcajiBHBiM  3aßopoTOM  Kan  opraHOM  BBi^eaerma  MoryT  pa3BHBaTBCa  aîejie- 
3HCTBie  KapMaHBI  HJIH  ÎKe  BBipOCTBI  Ha  pa3HBIX  BaCTHX  ÖpiOIHKa,  HJIH  nOJia  aH^pOKOHHeB 
na  KpBuiBHx;  opraHOM  pacceHBaHHa  3anaxa  MoryT  öbitb  THÖnajiBHaa  khctb  hjih  BMecTO 
Hee  —  6oraTo  pa3BHTaa  öaxpoMa  3affHen  roJieHH,  no^BHîKHBie  khctobkh  Ha  3a^HHX 
KpBuiBax,  KopeMaTBi  Ha  KOHije  öpiomKa  h  t.  r. 

3HaBenHe  3THX  npH3HaK0B  a-tb  KjiaccH(|)HKaii;HH  eme  He^¡ocTaTOBHo  pa3o6paHo, 
ho  MHe  KameTca,  bto  naxyanä  opraH  öy^eT  ocoöeHHo  BaaîHBiM  npH3HaK0M  ^Jia  BBi^eae- 
HHa  HaflpomoBBix  rpynn. 

TenepB  oöpaTHMca  k  coBceM  apyroMy  ,n;o6aBOBHOMy  npn3HaKy,  a  hmghho  k  cnrHyMy 
caMKH,  CTpyKType  nepBHBHonoJiOBOH.  K  coíKajieHHio,  ero  npncyTCTBHe,  KaK,  Meaí^y 
npoBHM,  h  HaJiHBHe  naxyaero  opraHa,  b  Tpnöe  He  o6a3aTejiBHO.  Hhoh  pa3  cnrayM 
MOHíeT  OTCyTCTBOBaTB  KaK  y  OT^eJIBHBIX  BHAOB,  TaK  H  peJIBIX  pOAOB.  O^HaKO  3TO  He  H3- 
MeHaeT  ero  3HaaeHna  TaM,  r,n;e  cnrHyM  npncyTCTByeT.  CnrayM  napHBin  hjih  nenapHBin 
aßjiaeTca  aacTHBHOH  CKJiepoTH3aH¡neH  BHyTpeHHeñ  ctghkh  coBOKynHTeJiBHoñ  cyMKH  h 
ÖBiBaeT  Tpex  ochobhbix  h  hgckojibkhx  nepexo^HBix  <|)opM  hjih  thhob.  Ecjih  3a  Hanöojiee 
npHMHTHBHyio  $opMy  npHHaTB  HJiacTHHKy  c  3yÖBHKaMH,  Bpo^e  pamnHjia  (THn  scobi- 
natum),  to  moîkho  JierKO  ce6e  npemcTaBHTB,  bto  h3  Hee  o6pa3yeTca  THn  cornutum 
(nyTeM  BBinaBHBaHHa  poîKKa  nocepe^HHe) ,  coeflimeHHBiH  c  nepBBiM  nepexo^HBiMH 
TnnaMH.  Kor,o;a  aie  napaJuiejiBHBie  pa^Bi  3y6n;oB  nepBoro  THna  pa3BHBaiOTca,  o6pa3ya 
paflBi  rpeÖHen,  to  nojiyaaeTca  thh  pectinatum,  ocoöeHHo  pacnpocTpaHeHHBin  b  IOîkhoh 
A3HII. 

B  CBoen  peBH3HH  a  Ha,n;eiocB  npHMeHHTB  h  stot  npn3HaK  fljia  xapaKTepHCTHKH 
HO^TpHÔ. 


« 
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üKOJIOrO-OAyHHCTimECKOE  PACnPEAEJIEHHE  HEÏÏiyEKPLIJILIX 
(. LEPIDOPTERA ,  RHOPALOCERA)  MAJIOrO  KABKA3A 
B  riPEAEJIAX  rpy3HHCKOÏÏ  CCP 


E.  A.  Didmanidze  — 3.  A.  /lnpaHnfl3e 
(TocydapcTeeuHbiü  My3eü  um.  anad.  JfdKanawua,  Tóujiucu,  CCCP) 

B  pe3yjiLTaTe  Haninx  aeTbipexjieTHiix  (1964—1967)  nccjieflOBaann  h  JinTepaTypHbix 
flaiiHtix  öbijiH  BLiHBjieHM  183  BHfla,  npnHa^jiejKaipHe  k  8  ceMencTBaM,  113  koiix  bobth 
TpeTLK)  nacTL  o6in;ero  KOJinaecTBa  cocTaBJimoT  pedane  h  Majion3BecTHtie  bb^li,  Kan  aa- 
npHMep  Euchloë  damone  Bsd.,  Erebia  hewistonii  Ld.,  Satyrus  fatua  Fit.,  S.  telephassa 
Hbn.,  Lycaena  optitele  Knoch.,  L.  escheri  Hb.  11  paß  Æpyrnx. 

OôcjieflOBaHneM  oxBaaeHbi  Bce  ocHOBHLie  30hli,  xapaKTepn3yeMLie  onpe^ejieHHBiMii 
ônoTonaMii. 

H  a  >k  a  a  a  ji  e  c  h  a  a  h  JiecocTenHaa  3011L1  (200—1200  m  HaA  yp.  m.) .  ^Jia 
3ana^Hon  nacra  otob  Tepparapan  xapaKTepHti  cpe,n,H3eMHOMopcKiie  Me30(|)BJibnbie  Bilobi, 
cpe,n,n  KOToptix  BCTpenaiOTca  n  cTenHLie  ajieMeHTbi,  KaK  aanpnMep  Satyrus  pelopea  gu - 
riensis  Ld.,  Hesperia  sidae  iberica  Chr.  a  ,n;p. 

Ha  Teppacax  a  Jiecnbix  (^pameaTax,  rpe  Jiecao-JiyroBaa  pacraTejibaocTb  ycTyaaeT 
MecTO  KycTapaaKOBLiM  cTeaabiM  Kcepo(|)njiaM,  apeBajiapyioT  Jieco-cTeaabie  a  nojiyny- 
CTLiaatie  npeflCTaBBTeJin  OTpajja,  KaK  aaapiiMep  Euchloë  gruneri  armeniaca  Chr.,  Co¬ 
tias  myrmidone  caucásica  Strg.,  Oeneis  arethusa  Esp.,  Satyrus  briséis  armena  Jach., 
Theda  W-album  armena  Jach. 

íbayaa  cpe^aea  30hli  (1100—1900—2000  m  aa^  yp.  m.)  cnjibHo  Ba,n;oa3MeBajiaci> 
b  pe3yjiLTaTe  ocTeaaeariH  jiecHbix  6non;eH030B  a  aKTiiBBoä  fleaTejibaocra  nejioBeaa, 
hto  cKa3BiBaeTca  a  aa  odjiaae  (Jmyabi  aeaiyeapmiLix.  B  3anaßaon  nacra,  r^e  xopomo 
pa3BBTLi  jiacTBeaaLie  a  CMeiaaaabie  ropabie  Jieca,  ^OMaaapyiOT  Jiecnbie  a  Jieco-Jiyro- 
Btie  BBftbi,  ape^CTaBJieaabie  ropabiMii  <$opMaMH, —  Parnassius  mnemosyne  caucásica 
Ld.,  Pararge  maera  orientalis  Stgr.,  Argynnis  aglaja  L.  Bojibiaaa  nacra  TeppiiTOpaa 
aran  30Bbi  6e3jiecaaa  a  xapaKTepa3yeTca  TeM,  nra  3,n;ecb  bhcoko  ao^aaMaeTca  CTeaaaa 
pacTBTejibaocTb.  BMecTe  c  aea  apoaaKaiOT  a  aycTbiaao-CTeaabie  aJieMeaTbi  nemyeapbi- 
jibix,  KaK  aaapaMep  Zegris  eupheme  menestho  Méa.,  Cotias  aurorina  H.-S.,  Lycaena 
phyllis  Chr.,  Satyrus  pelopea  caucásica  Ld.,  S.  fatua  Frr. 

B  KOMBJieKce  Kcepo(|>njibHon  pacTaTejibaocTii  ropao-cKajiacTbix  MecT  BCTpenaiOTca 
Euchloë  damone  Bsd.,  Melanargia  larissa  Hba.,  Chrysophanus  alciphron  Rott.,  Hesperia 
sidae  Esp.  a  pp. 

C  pacTirrejibKocTbK)  ropHbix  6ojiot  a  03ep  CBH3aabi  Lycaena  optitele  Knoch., 
L.  coelestina  Ev. 

B  6ojiee  bb3kbx  paäoaax  BCTpenaioTcn  ^parMearbi  ropao-CBeTJioro  Jieca  ( Pistacia 
mutica,  Celtis  caucásica ,  Acer  ibericum  a  Ap.),  KOTopbie  aaxo^HTCa  no,n;  BjnianaeM 
cajibBoro  ocTenaeaaa,  a  no9TOMy  3,n;ecb  npeBajinpyiOT  CTenHbie  bb^ki:  Satyrus  anthaea 
Esp.,  S.  pelopea  Klug.,  Epinephele  dysdora  Led.,  Hesperia  alveus  iberica  Gr.,  Euchloë 
belia  romana  Del.,  Thecla  ledereri  Bsd.,  Lycaena  chrysopis  Gr. 

B  jiaBOBbix  KOTJioBanax  (AxajipaxcKaa,  IJajiKCKnn  a  AP-),  Lge  OecnjioABbie  ckjiohh 
aoKpbiTbi  (|)paraKoa^Hoâ  a  CKajibHon  pacTirreJibaocTbio,  jieTaiOT  Euchloë  gruneri  H.-S., 
Pieris  krueperi  Stgr.,  Satyrus  bischoffi  H.-S.,  S.  parisatis  Koll. 

Oayaa  cyôajibnancKnx  a  aJibnnncKnx  JiyroB  (2300—2500  m  Haß  yp.  m.)  BKjnonaeT 
ropabie  a  xojiOflOCTonKiie  bb^ki:  Parnasius  apollo  svaneticus  Shel.,  Erebia  hewistonii 
Led.,  Erebia  tyndarus  transcaucasica  Jach.,  Colias  caucásica  Stgr.,  Melitaea  aurinia 
orientalis  H.-S.,  Brenthis  pales  caucásica  Stgr.  a  ftp. 

Ha  ajibnniicKnx  Jiyrax  a  BÖJinsn  anana  Beniibix  caeroB  o6aapy>KeHbi  Parnassius 
nordmanni  Mén.,  Colias  thisoa  Mén. 

OöiuiaeM  a  Maoroo6pa3aeM  bb^ob  BbpejiaioTca  Haarnaa  a  cpe^Haa  3oabi,  TeM 
He  MeHee  JieniponTepoc^ayna  9Tbx  30h  6e,n;Ha  aH^eMaaabiMa  bb/pmii.  g  noBbiiaeaaeM 
BbICOTbl  OÖblHHO  9H^eMa3M  yBeJinnnBaeTca. 

Tepparapna  Majioro  KaBKa3a  HacejieHa  b  ochobhom  cpe^a3eMHOMopcKaMii,  nepeff- 
Hea3aaTCKBMa,  öopeajibabmn  a  aHfleMiinHbiMn  Bn^aMa,  KOTopbie  pacnpe^ejieabi  cjie- 
^yioipaM  o6pa30M:  b  3aaa,o;Hon  nacra  Majioro  KaBKa3a  apeBajiapyioT  cpeAB3eMHOMop- 
CKae  a  nepe,n;Hea3aaTCKae  Me30(Juuibi,  k  BocTOKy  KOJinnecTBo  ax  aocTeaeHHo  yöbiBaex 
a  no^aBJiaeTca  Typaao-apaHCKBMa  rpyanaMa,  a  na  Bepmanax  xpeÖTOB  nccjieftOBaHBon 
TeppaTopaa  ,n;oMHHapyioT  eBponencKo-cnönpcKne  Jiecabie  Bipbi  a  aBTOXTOHbi. 

OcaoBHaa  nacra  jiennuonTepo^ayHbi  mojio^oto  nponcxoapeHiia  (b  nacraocra, 
aocJiejie^HaKOBoro).  Bojiee  ^peBBBMa  BipaMa  Bbi/jenaeTca  Kojixa^a.  B  aepBoii  coxpa- 
Hajiacb  Ba^bi  Tperanaoro  nepao/ia  —  Thais  cerisyi  caucásica  Ld.,  a  TaKJKe  KOJixa^cKae 
9JieMeiiTbi  cjpayHbi —  Lycaena  teberdina  Shel.,  Erebia  hewistonii  Ld.  a  ,np.  Bo  BTopon — 
9HJieMaaHbie  BBflbi:  Parnassius  nordmanni  Mén.,  Colias  caucásica  Stgr.,  C.  aurorina 
H.-S.,  Erebia  prometheus  Shel.,  Lycaena  ledereri  Chr.,  Thestor  romanovi  Chr. 
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LJHKA ftOBblE  (. AUCHENORRHYNCHA )  OEPrAHCKOR  ftOJIHHbl, 

HX  30HAJIbH0E  PACnPEftEJIEHHE  H  CBH3I1  G  KyjIbTYPHblMH  PACTEHMHMH 


G.  K.  D  u  b  o  V  s  k  y  —  T.  K.  ft  y  6  o  b  c  k  h  h 
(AnduMaHCKiiü  eoe .  nedacosunecKuü  uncruryT ,  CCCP) 

K  nucjiy  iiaimeHee  ii3yneHHBix  b  CpeAHen  A3H11  naceKOMLix  othochtch  n,HKaAOBBie, 
XOTH  OHII  HBJIHIOTCH  CepLe3HLIMII  BpeflHTeJIHMÏÏ  KyJILTypHLIX  paCTeHHH  H  nepeHOCBIIKaMÏÏ 
hx  onacHbix  Biipycm>ix  3a6ojieBainiH. 

M3yBeime  pima^OBbix  (PepraHCKon  aojihhbi  hpoboahjiocb  b  TeneHHe  1958—1964  rr. 
B  nepnoA  nccjie^OBaniiH  b  OepraHCKoii  ^ojiHHe  ycTaHOBjieHo  342  Bii^a,  othochih;hxch 
k  12  ceMeñcTBaM  h  136  po^aM.  Bhaoboh  cocTaB  ipmaAOBLix  no  ceMencTBaM  pacnpe^e- 
JiHeTCfl  CJieflyiomiiM  o6pa30M:  Tettigometridae  —  7,  Cixiidae  —  17,  Derbidae  —  2,  Dyctio - 
pharidae  —  16,  Issidae  —  11,  Delphacidae  —  30,  Tropiduchidae  —  1,  Flatidae  —  1,  Ci - 
cadidae  —  5,  Cercopidae  —  6,  Membracidae  —  1,  Cicadellidae  —  245.  B  nncjie  hx  3  po^a, 
1  noApoA,  91  biia  h  4  noftBHßa,  hoblix  a^h  iiayKH;  oahh  bha  ( Balclutha  nicolasi  Leth.) 
HBJineTCH  HOBLiM  ßjifl  $ayHBi  GCCP,  APyr°ô  bha  ( Stirellus  albifrons  Dist.)  — BTopoii 
Haxo^KOH  b  CGCP.  BnepBBie  a^h  Cpe^Hen  A3ïïh  npHBOAHTCH  50  bhaob,  a  a^h  ^epraH- 
CKOH  ÆOJIIIIIbl  —  145  BHAOB  D,HKaflOBLIX. 

Ha  paBHHHHOH  nacra  aojihhbi,  BKjnonaH  ciOAa  h  I^eHTpajiBnyio  OepraHy,  BCTpe- 
naioTCH  204  BH^a  pnKaAOBBix,  b  ropax  oÖHTaiOT  246  bhaob,  b  tom  nncjie  b  npeAropBHX 
163  Bii^a,  b  opexoBtix  Jiecax  — 135,  b  cyôajibnimcKOH  30He  —  97  h  b  ajimnicKOH 
sone  —  26  bhaob. 

HeKOTopbie  bhabi  pnKa^oBLix  npiiyponeiiBi  jihihb  k  onpefleJieiiHtiM  jiaHflma^THLiM 
30HBM.  Bhabi  po^OB  Tigrahauda ,  Phantia,  Symphypy ga ,  Paramacroceps ,  Platyproctus 
h  AP-  BCTpenaiOTCH  tojibko  b  neenax  h  CTenax  IJeriTpajiBHOH  CPepraiiBi.  HeKOTopBie  bh^bi 
xapaKTepuBi  ahh  paBHHHHOH,  oa3iiCHOii  nacra  OeprancKOii  aojihhbi  ( Cicadula  divaricata 
Rib.,  Euscelis  lineolatus  Brullé,  Eu.  alsius  Rib.  n  3p.)  h  OTcyTCTByiOT  b  ropax.  G  APy- 
rOH  CTOpOHBI,  HeKOTOpBie  BHABI  pHKa^OBBIX  OÖHTaiOT  HCKJIIOHHTeJIBHO  B  TOpaX  H  COBCeM 
He  BCTpenaiOTCH  b  oa3HCHOH  nacra  aojihhbi  ( Ranissus  ferganensis  Osh.,  R.  chomutovi 
Osh.,  Aphelonema  eoa  Kusn.,  Delphax  orientalis  Lnv.,  Neophilaenus  haupti  Zachv., 
Philaenus  spumarius  L.,  Evacanthus  asiaticus  Osh.,  Notus  flavipennis  Zett.,  Athysanus 
argentatus  F.,  Stictocoris  lineatus  F.  H  AP-)-  BMecTe  c  TeM  b  <f)ayHe  pHKa^OBBix  oa3Hc- 
HOH  h  ropHoü  nacTen  (RepraHCKOH  aojihhbi  HMeeTCH  óojiBHian  o5hj;hoctb  bhaoboto  co- 
CTaBa.  nonra  bo  Bcex  (hjih  no  Kparmen  Mepe  b  ôojiBmmiCTBe)  BepTHKajiBHBix  30irax 
BCTpenaiOTCH  bhabi  po^a  Neoaliturus ,  HeKOTopbie  bhabi  poAOB  Oliarus ,  Hysteropterum , 
Psammotettix ,  Stenometopiellus ,  Deltocephalus ,  Macrosteles ,  Balclutha ,  Handianus, 
Anaceratagallia ,  Artianus  h  mh.  AP- 

CMemaHHBiii  cocTaB  bhaob,  xapaKTepHBix  a^h  oa3HCHon  nacra  h  A-an  rop,  HMeer 
(JayHa  priKaAOBBix  MeîKropHBix  aojiiih  h  kotjiobiih.  Rncjiemioe  cooraorneiiiie  Tex 
H  Apymx  BIIAOB  3aBIÏCHT  OT  BBICOTBI  nOJIOHîeHIlH  MeCTHOCTH  3THX  KOTJIOBIIH.  B  ÔOJiee 
hjih  MeHee  nomiHîeHHBix  AOJnmax  npeoôjiaAaiOT  oa3HCHBie  bhabi,  a  b  pacnojionîeHHBix 
Ha  ÔOJIBHieH  BBICOTe  KOTJIOBHHaX  ÔOJiee  3HaHHTeJIBHBIH  npopeHT  COCTaBJIHIOT  ropiIBie 
BHABI. 

CjieAyeT  TaKHîe  otmgtiitb,  hto  mnpoKoe  BHAOBoe  pa3HOo5pa3iie  n  ôojiBinaH  HHCJieH- 
HOCTB  nonyjiHpHH  biiaob  ôojiee  xapaKTepHBi  aJïh  Boctohhoh  (PepraHBi.  KpoMe  Toro, 
HMeioTCH  bhabi,  BCTpenaioiAHecH  jiiihib  b  boctohiioh  nacTH  h  OTcyTCTByrorpue  b  3anaA- 
HOH  nacTH  (PepraHCKoii  aojihhm,  h  HaojaopoT. 

cPayHa  piiKaAOBBix  OeprancKon  A0JIHHtI  coctoht  ns  aHAeMHHHBix,  cpeAH3eMHOMop- 
CKHX,  eBponencKiix,  eBponeHCKO-a3HaTCKiix,  o6in¡enajieapKTHHecKHx  n  rojiapKTHHecKHX 
BHAOB.  npH  3TOM  HHCJieiIHOe  COOTHOHieHHe  3TÏÏX  BIIAOB  B  pa3JIIIHHBIX  BepTHKaJIBHBIX 
30Hax  3aMeTH0  pa3JiHHaeTCH.  Hcho  3aMeTiio  TaKHîe  npeoÔJiaAaHiie  b  paBHHHHOH  nacra 
n  b  npeAropBHX  cpeAH3eMHOMopcKoro  sJieMeirra. 

nilipeBBie  CBH3H  C  KyJIBTypHBIMII  paCTeiIIIHMH  B  <PepraHCKOÎl  AOJIHHe  H3BeCTHBI 
npniviepHO  A-an  200  bhaob  pnKaAOBBix.  XjionnaranKy  BpeAHT  3  BiiAa,  Ha  jnopepHOBBix 
nojiHX  BCTpenaioTCH  86  bhaob,  h3  hiix  MHoronncjieHHBi  n  BpeAHT  jnoii;epHe  52  BiiAa. 
Ha  xjie6iiBix  h  kopmobbix  3JiaKax  niiTaioTCH  39  biiaob,  b  tom  nncjie  Ha  nniemipe  —  36, 
HHMeHe  —  23,  npoce  —  4,  oBce — 11,  paiirpace  —  9,  eîKe  côopHOH  —  8  bhaob;  3aMeraBiii 
BpeA  naHocHT  xjieÔHBiM  3JianaM  16  bhaob.  Ha  pnce  OTMeneHo  20  biiaob,  Ha  Kyny- 
py3e  —  34  h  Ha  A^yrape  —  18  bhaob.  Ha  CBeKJie  h  mopkobiï  nnTaioTCH  22  BiiAa,  H3  hhx 
BpeAHT  cBeKJie  7,  a  mopkobh  —  13  bhaob.  I^iiKaAOBBie  BpeAHT  TaKHîe  Kaprac|)ejno,  3epHo- 
6060BBIM  il  oropoAHo-éaxneBBiM  KyjiBTypaM.  Ha  caAOBBix,  cyÔTpomiHecKiix  njiOAOBBix 
KyjiBTypax  h  Ha  BimorpaAe  3aperncTpnpoBaHO  15  biiaob,  Ha  JiecHBix  nopoAax  —  67  bhaob 
pimaAOBBix.  CpeAH  pimaAOBBix  (PepraHCKon  aojihhbi  12  bhaob  H3BecraBi  KaK  nepeHoc- 
HHKII  pa3JIHHIIBIX  BHpyCHBIX  3a6ojieBaHHH  paCTeHHH. 
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CENTRES  OF  ENDEMISME  OF  LEPIDOPTERA  IN  THE  EASTERN  TRANSCAUCASUS 


R.  M.  E.  E  f  f  e  n  d  i  —  P.  M.  E.  3  <£  $  e  h  æ  n 
(Zoological  Institute,  Acad.  Sci.  AzSSR,  Baku,  USSR) 

The  recent  fauna  of  Lepidottera  in  the  Transcaucasus  consists  of  the  migrants 
from  different  adjoining  regions  which  formed  some  times  the  endemic  species  and 
subspecies  under  the  local  specific  conditions.  A  number  of  endemics  has  been  des¬ 
cribed  from  the  different  regions  of  the  Transcaucasus. 

The  Talysh  mountain  seems  to  be  the  most  interesting  region  of  the  Transcau¬ 
casus  in  that  respect.  Lepidottera  are  represented  there  by  the  Turanian  and  Iranian 
forms  with  a  touch  of  Mediterranean  and  Middle-European  species.  The  relict  species 
Brachmaea  christophi  Stgr.  is  characteristic  for  the  moist  forest  of  Hyrcanian  pro¬ 
vince.  This  species  is  the  remainder  of  the  ancient  tertiary  genus  which  was  widely 
distributed  in  tropical  zone  of  the  Old  World  in  former  times.  Another  representative 
of  this  genus  —  Br.  ledereri  Rghfr.  inhabits  the  similar  woods  of  Colkhida.  Other 
endemic  species  found  in  Talysh  are  as  a  rule  the  vicarious  forms  which  replace 
the  widely  distributed  European  species  in  the  corresponding  ecological  niches.  For 
example,  Melanagria  titea  teneates  Mén.  replaces  M.  galathea  L.,  M.  hylata  Men.  — 
M.  japygia  caucásica  Nordm.,  Argynnis  alexandra  Mén. — A.  aglaja  L.  and  Paragre 
adrastoides  Bienert  —  P.  maera  L. 

The  lepidopterous  fauna  of  the  Great  Caucasus  considerably  differs  from  that 
of  Talysh.  The  fauna  of  the  wooded  foothills  represents  the  impoverished  European 
type  with  a  touch  of  Mediterranean  forms.  Colias  thisoa  Mén.,  Parnassius  nordmanni 
Mén.,  Erebia  hewitsonii  Ld.  and  Colias  caucásica  Stgr.  were  regarded  formerly  as  the 
endemics  of  the  Great  Caucasus  high  mountain  zone  but  the  latter  three  species  were 
found  now  in  the  Minor  Caucasus  mountains.  C.  thisoa  occurs  also  in  the  Tien-Shan. 
These  species  appeared  to  penetrate  from  the  Great  Caucasus  to  the  Minor  Caucasus 
through  the  transversal  mountain  ridges  of  the  Trialet  Bridge.  Migrations  of  the 
endemics  in  the  opposite  direction  were  not  observed.  Two  endemic  species  occur 
in  the  Southern  part  of  the  Minor  Caucasus  under  the  phrygana  xerophytic  forma¬ 
tion  as:  Colias  aurorina  H.  S.,  C.  chlorocoma  H.  S.  The  latter  species  is  closely  con¬ 
nected  with  Onobrychus  cornuta  which  grows  only  on  the  chalky  soil.  This  is 
the  ground  of  the  local  distribution  of  that  endemic  species.  The  endemic  species 
Saturnia  cephalaria  Chr.  and  Parnassius  nubilosus  Chr.  are  also  characteristic 
for  the  Minor  Caucasus  system.  They  replace  there  the  European  species.  S.  spini 
Schiff,  and  P.  mnemosyne  L.  In  Ordubad  and  Megri  Thestor  romanovi  Chr.  and 
Euchloè  gruneri  armeniaca  Chr.  were  found,  the  latter  occurs  in  the  Diabar  Hollow 
(Talysh)  in  the  similar  habitats. 

Thaleropis  jonia  Er.,  Thestor  nogeli  H.  S.,  Lycaena  diana  Mill.,  Callophrus  rny- 
staphi  Mill.,  Coenonympha  saadi  KolL,  Zygaena  tamara  Chr.,  Parocneria  komarovi  Chr. 
belong  to  the  subendemic  species.  For  the  Eastern  Transcaucasus  are  characteristic 
some  endemic  subspecies:  Thais  cerisyi  caucásica  Ld.,  Papilio  podalirius  armeniaca 
B.-H.,  Melithaea  phoebe  caucásica  Stgr.,  Satyrus  briséis  armena  Mill.,  S.  pelopea  cau¬ 
cásica  Ld.,  Parasemia  plantaginis  caucásica  Mén. 

The  analysis  of  geological  and  paleobotanical  materials  allows  to  explain  some 
peculiarities  of  the  formation  of  the  Caucasian  lepidopterous  fauna.  In  the  Paleocene 
and  Eocene  the  great  island  with  the  subtropical  vegetation  existed  on  the  territory 
of  the  Great  Caucasus.  In  the  Pliocene  arose  the  Trialet  Bridge  which  was  used  as 
the  way  for  migration  to  the  Caucasus  of  the  both  representatives  of  the  European 
fauna  (from  the  Balkans  and  Asia  Minor)  as  well  as  the  Mediterranean  and  Turanian 
forms.  The  upper  Pliocene  appears  to  be  considered  as  the  time  of  definitive  forma¬ 
tion  of  the  flora  and  fauna  on  the  Caucasus.  It  is  interesting  to  note  the  recent 
Caucasian  flora  includes  many  endemic  genera  while  the  taxonomical  range  of  the 
endemic  Lepidoptera  is  not  higher  than  the  species  one.  It  suggests  the  fauna  of  Le¬ 
pidottera  to  have  formed  in  the  Caucasus  much  later  than  the  flora. 
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SOOrEOrPAOHHECKHE  OCOEEHHOCTH  OAYHBI  POrOXBOGTOB 
M  II H  JI H  JI B  LU,  II  KO  B  {Il  Y  MEIS  OP  T  ERA ,  SY  MP  HY  TA)  yKPAHHBI 


V.  M.  Ermolenko  —  B.  M.  EpMOJieHKo 
(IlncTUTyr  3oojiozuu  AH  YCCP,  Kuee,  CCCP) 

Haamiaa  c  1939  r.  aBTop  npoBOftiiji  nsyaeHne  Symphyta  YiipaHHBi,  no3BOJiHBiiiee 
OMy  flaTL  30oreorpa(|)nHecKnH  aHajiH3  peniOHajiBHOH  ^ayHLi. 

06ih,hh  xapaKTep  pacnpeßejieHna  (^ayuHCTHaecKHx  KOMnjieKCOB  Symphyta  OTpa- 
HiaeT  reoöoTamraecKoe  h  30oreorpa$ïïiiecKoe  paHomipoBamie  YnpaimBi.  H3MeHeHna 
(J)ayïiBi  b  cTopoHy  o6e,u,HeHiiH  naóJiio/jaiOTCH  b  HanpaBjiennn  c  ceßepa  Ha  lor  h  b  MeHB- 
men  Mepe  c  3ana^a  Ha  boctok. 

IlpHHHToe  HOflpa3,a;ejieHHe  TeppHTopnn  YnpannBi  Ha  Tpn  3ooreorpa$HaecKHe  npo- 
BHHpHH  (nojieccKyio,  JlecocTemiyio  h  Cxennyio)  n  Tpn  OKpyra  (ropHBie  —  KapnaTCKHH 
H  KpBIMCKHH,  npHÔpeHÎHBIH  —  A30B0-LIepH0M0pCKHH)  HaXO/JHT  OTpaJKemie  B  AH(ï)$epeH- 
H,Hau,HH  pen;eHTHBix  (JiayHHCTHHeCKHx  komhjigkcob  Symphyta. 

CPayny  Tpex  paBHHHHBix  npoBHHiptH  cocTaßjiaiOT  pa3JiHHHBie  no  npoiicxoîKAeHiifo 
h  B03pacTy  rpynmipoBKH.  OcHOBHoe  Hßpo  hx  oöpa3yiOT  eBponenckne,  eBponeäcKo-CH- 
SapcKHe,  3BpH30HajiBHBie  naHnajieapKTHaecKHe  h  rojiapKTnaecKHe  bh^bi.  B  n;ejiOM  3Ta 
<|)ayHa  reorpa^naecKH  He  H30JinpoBaHa  h  TecHo  cBH3aHa  c  $ayHaMH  CMeamBix  Teppn- 
TopiiH,  o^HaKO  b  HHTerpnpoBaHHOM  BH/je  KaîK^aa  H3  hhx  HMeeT  cboh  xapaKTepHBin 
o6jihk. 

Hanöojiee  öoraTa  $ayHa  riojiecBa  (öojiee  300  bh^ob).  TmniHHBie  6nou;eH03Bi  xboh- 
HBIX,  CMeniaHHBIX  H  HIIipOKOJIHCTBeHHBIX  JieCOB  HMeiOT  OÖHJIBHyiO  $ayHy  fleH^pO(|)HJIOB 
H  oÖHTarejieH  TpaBHHiicToro  apyca  Jieca.  Bh^bi  c  y3K030HajiBHBiMH  apeajiaMH  npeffiCTaB- 
jieHBi  cjiaöee.  OTMeaeHBi  pa3JiHHHa  b  cociaBe  $ayH  3anaAHoro,  n,eHTpajn>Horo  h  boctoh-* 
Horo  IIojiecBa. 

OayHa  Symphyta  JiecocTenn  c  ee  öojiee  cyxHM  KJiHMaTOM  n  ninpoKOJiHCTBeHHBiMii 
OCTpOBHBIMH  JieCaMH  HeCKOJIBKO  oSeßHeHa  (OKOJIO  250  BHftOß).  OÖHJIBHO  npeACTaBJieHBI 
reJIHO(|)HJIBHBie  aHTO(|)HJIBI. 

Miiorne  jiecHBie  bh^bi  HMeiOT  ToaeaHBie  pacajieHeHHBie  apeajiBi.  G  iora  npoHHKaeT 
Phæ  CTenHBix  h  loamoeBponeHCKHX  bh^ob.  Hanöojiee  CBoeoöpa3Ha  $ayHa  ioro-3ana,n,HOH 
aacTH  JiecocTenH  —  3aKapnaTBa.  B  HanpaBJieHHH  c  sanala  Ha  ioro-BOCTOK  HaÖJiiOAaeTca 
BBinageHHe  pa^a  JiecHBix  bhæob. 

Oayiia  Symphyta  apn^HOH  CTenHoä  hpobhhijhh  oöeßHeHa,  reTeporeHHa  no  npoiic- 
xojKAeHiiio  h  BKJiioaaeT  öojiee  100  bh^ob. 

CTenHBie  bh^bi  HacejiaiOT  ocTaTOHHBie  yaacTKH  CTenn,  rnrpo^njiBi  JioKajiH3npyioTca 
no  cTenHBiM  noßaM,  a  HenoTopBie  ,u;eHflpo(|)HjiBi  HacejiaiOT  öanoaHBie  Jieca  h  npoHHKaioT 
no  flOJiHHaM  pen  flajieno  na  lor.  OT^ejiBiiBie  bhæbi  npncnocoÖHjmcB  k  ycjioBHHM  Hcnyc- 
CTBeilHBIX  aHTponOU,eH030B. 

Hanöojiee  CBoeo6pa3Ha  $ayHa  ropHBix  30oreorpa$imecKHx  onpyroB  —  KapnaT  h 
IOamoro  KpBiMa.  KapnaTcnaa  $ayHa  no  BHflOBOMy  pa3HOo6pa3Hio  3annMaeT 
na  Ynpamie  nepßoe  MecTo  (okojio  400  bh^ob).  BepTHKajiBHaa  hohchoctb  b  pacnpe^e- 
jienHii  pacTiiTejiBHOCTii  oöycjioBjiHBaeT  noacHOCTB  h  b  pacnpocTpaHeHHH  bh/job  Sym¬ 
phyta.  B  ropiiBix  Jiecax  oÖHTaeT  ^o  150  ^eHftpo^iuiBHBix  bh^ob;  xapaKTepHBiMH  sJieMea- 
TaMH  TeMHOXBOHHBIX  JieCOB  HBJIHIOTCa  eBpOCHÖlipCKHe  Taea^HBie  BHflBI. 

BecBMa  cBoeoöpa3eH  KOMHJieKc  Symphyta  cyöajiBHHHCKnx  jiyroB  n  KpnBOJiecBH, 
BKJHOaaiOimiH  ftByX  SH^eMHKOB. 

(Payiia  IOjkhoto  KpBiMa  öe^Hee  napnaTCKoii,  BKJnoaaeT  6oJiee  200  bh/job  h  HMeeT 
HenoTopBie  ocTpoBHBie  aepTBi.  3^¡ecB  HeT  cyöajiBnHHCKnx  bh^ob  h  pe3Ko  BBipajKeHa  ,n;e- 
<|)eKTH0CTB  (|)ayHBi,  npoaBJiaiomaHca  b  OTcyTCTBnn  mhothx  JiecHBix  po^OB.  3to  —  bto- 
piiHHoe  aBJiemie,  oöycjioßjieHHoe  apn^nsapnen  KJiHMaTa  n  ncae3HOBeHneM  kopmobbix 
pacTeHHH.  OciiOBHoe  aApo  (|>ayHBi  npeACTaBJieHo  öopeajiBHBiMH  BHflaMH,  KOTopBie  He  npo- 
HiiKajin  cio^a  no  pa3jiHHHBiM  MaTepHKOBBiM  MOCTaM,  a  cym¡ecTBOBajiH  b  naaecTBe 
KOMnoHeHTOB  najieapxeapKTHaecKOH  c|)ayHBi.  OT^eaBHBie  (J)ayHHCTiiaecKHe  ojieMeHTBi 
CBii^eTejiBCTByioT  o  öbijibix  MaTepHKOBBix  CBH3HX  KpBiMa  c  BajinaHaMH,  3ana,n¡HBiM  Kaß- 
Ka30M,  3aKaBKa3BeM  n  Majioö  A3Hen.  Paji;  bh^ob  IOhíhoto  KpBma  —  pejiiiKTBi  cpe^ii3eM- 
HOMOpCKOH  (|)ayHBI.  BoJIBIHHIICTBO  BH^OB  HMeeT  3fl,eCB  OCTPOBHOH  apeaJI,  H30JinpOBaHHBIH 
OT  MäTepnKOBOH  ero  aacTH.  HeosH^eMHKOB  3  BH^a.  B  npnöpeaoiOM  AsoBO-HepnoMop- 
CKOM  30oreorpa(|)HaecKOM  OKpyre  oÖHTaeT  oße^HeHHaa  CTenHaa  (|)ayHa. 

YpoBeiiB  3H,n¡eMH3Ma  Symphyta  YnpaiiHBi  hh3Khh,  He  BBime  bh^oboto. 


9  Tpyabi  XIII  M3K 
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RELIABILITY  OF  QUANTITATIVE  VARIATES 
IN  DISTINGUISHING  SPECIES  OF  THE  GENUS  CINARA  CURTIS 

(. HO  MO  PTE  R  A ,  APHIDIDAE ) 


G.  F.  F  e  d  d  e 

(Research  Entomologist  Southeastern  Forest  Experiment  Station,  Asheville,  U.S.A.) 

Aphids  of  the  genus  Cinara  occur  throughout  North  America  wherever  suitable 
hosts  among  the  Pinaceae  are  found.  In  the  past,  taxonomic  criteria  for  distinguishing 
these  widely  distributed  insects  have  depended  heavily  upon  observed  differences 
in  meristic  and  dimensional  attributes  of  sample  specimens.  However,  the  diagnostic 
value  of  such  characters  has  rarely  been  analyzed  in  detail  for  any  of  the  species 
of  Cinara.  As  a  representative  problem,  the  aphids,  Cinara  carolina  Tissot  and  Cinara 
melaina  Boudreaux  were  selected  to  test  the  reliability  of  quantitative  variates  in  se¬ 
parating  these  two  species  using  large  series  of  specimens.  Both  aphids  are  native 
to  the  southern  United  States  and  have  similar  anatomical  and  ecological  cha¬ 
racteristics. 

Adult  apterous  females  were  collected  from  Pinus  taeda  L.  trees  in  northwestern 
South  Carolina  during  July,  1965.  One  hundred  specimens  were  collected  of  C.  me¬ 
laina  and  88  of  C.  carolina.  Discrete  variables  assessed  were  the  antennal  sensoria 
for  segments  3  to  5.  The  continuous  variables  chosen  included  total  length,  width 
through  eyes;  all  antennal,  leg  and  tarsal  segments;  and  rostral  segments  4  through  5. 
Altogether,  31  traits  were  measured  of  which  13  were  paired  structures  and  5  were 
single  attributes.  Student’s  t  test  was  used  to  determine  interspecific  differences  and 
standard  ranges  to  compare  overlap. 

Between  species,  only  on  segment  3-right  were  differences  in  the  mean  number 
of  sensoria  declared  significant  at  t.  05.  Although  no  sensorial  counts  differed  signi¬ 
ficantly  within  species,  individuals  of  both  species  exhibited  various  asymetrical 
combinations  between  comparable  right  and  left  segments.  Mean  lengths  differed 
significantly  between  species  for  all  but  three  linear  features. 

Overlap  exceeded  85  percent  for  all  characters  measured  except  rostral  4  and 
rostral  4  plus  5.  In  both  cases  more  than  82  percent  of  the  C.  melaina  population 
could  be  separated  from  C.  carolina^  However,  not  more  than  51%  of  the  latter  could 
be  distinguished  from  the  former. 

Overall,  none  of  the  quantitative  characters  examined  satisfactorily  separated 
the  two  aphids.  Potential  seasonal  variations  constitute  an  additional  hazard  to  the 
indiscriminate  use  of  such  features.  However,  in  many  cases  the  effectiveness  of  quan¬ 
titative  characters  can  be  materially  increased  by  following  several  minimal  proce¬ 
dural  requisites.  Among  these  are:  specification  of  (1)  sample  numbers  associated 
with  observed  ranges,  (2)  sensorial  counts  and  variability  for  right  and  left  antennal 
segments,  and  (3)  collection  dates  of  specimen  series  from  which  all  quantitative 
characters  are  derived.  Precision  will  also  improve  by  favoring  the  large  sample 
whenever  possible  since  reliability  varies  with  the  number  of  specimens  examined. 

The  task  confronting  the  taxonomist  is  to  analyze  the  stability  of  selected  cha¬ 
racters  and  to  employ  diagnostic  methods  that  are  flexible  enough  to  accommodate 
potential  temporal  changes  in  the  populations.  When  this  is  accomplished  the  reliabi¬ 
lity  of  quantitative  variates  in  distinguishing  the  species  of  Cinara  will  be  greatly 
improved,  especially  for  the  non-specialist. 


BKOJIOrO-OAyHHCTHHECKHH  0B30P  nyXOEßOB 
boahoeojiothlix  nTHu;  yccp 

I.  A.  Fedorenko  — H.  A.  OeppeHKo 
(IlncTUTyr  300jiozuu  AH  yCCP,  Kuee,  CCCP) 

nepBbie  CBeßeHHH  o  nyxoe/jax  nraq  Ha  TeppnTopnn  ynpannu  othochtch  k  1926  r. 
K  HacTOHiqeMy  BpeMemi  onyÖJiHKOBaHo  Beerò  okojio  30  paöor,  KacaionpixcH  b  toh  ujiii 
hhoh  cTeneiin  $ayHBi  h  enojiornu  nyxoe^oB  nran,  yCCP,  b  kotoplix  3aperHCTpnpoBaiio 
npHMepno  200  bhaob  nyxoe^OB.  IÍ3  3Toro  uncjia  Tpn  ueTBepin  bh/job  BCTpeuaioTca 
Ha  HTHpaX,  CBH3aHHBIX  C  BOftHOH  Cpe^OH. 

XapaKTepncTHKa  3apa5KeHiia  nyxoe^aMii  boahoÖojiothbix  hthh;  AaeTca  HaMii  Ha 
ocHOBaHHii  aHajiH3a  KOJiJieKqnn  nyxoe^OB,  coôpaHHBix  b  ctchhoh  3one  WKpanHBi,  b  Me- 
CTax  KOHqeHTpaqHH  hthh;  Ha  3HMOBKax,  Ha  npojieTHBix  nyrax  n  b  MecTax  rHe3flOBHH. 
npoBeAeH  anajiH3  3apaa<eHH0CTH  nyxoe/jaMn  nacTyniKOB,  KyjiHKOB,  aaen  h  ryceo6pa3- 
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hbix  Ha  ocHOBamiH  oöcjie^OBaHHH  865  sk3.  hthh;  58  bhaob,  c  KOTopwx  coöpaHO 
14.5  TLic.  nyxoe^OB.  OayHa  nyxoeAOB  oTjinaaeTCH  sHaHHTejiBHBiM  npeoÖJiaflaHneM  <£opM 
Ischnocera  KaK  b  KanecTBenHOM,  TaK  h  b  KOJiiraecTBemiOM  OTHomeHHH.  M3  112  oTMe- 
neiiHLix  HaMH  bhaob  74  BHAa  npniiaflJieîKaT  Ischnocera  h  tojibko  38  Amblycera.  Kojih- 
necTBeHHoe  cooTHomeHHe  ocoöeü  Amblycera  h  Ischnocera  BBipamaeTca  npH0Jin3iiTeJiBHO 
KaK  1 : 2.8. 

y  boahoöojiothbix  nTHu;  CTenHOH  30hbi  yKpaHHBi  HaöJiio^aeTca  BBicoKaa  3apaa<eH- 
HOCTB  nyxoeflaMH:  cpeAHaa  3KCTeHCHBH0CTL  3apajKeHHH  91.2%.  Hanöojiee  BBicoKaa 
3KCTeHCHBH0CTB  OTMeaeHa  B  OTpH^e  HaeK,  HTO  CBH3aHO  C  KOJIOHHaJIBHBIM  06pa30M 
ÎKH3HH  3THX  HTHI]|.  Ha  BCeX  HCCJie^OBaHHBIX  BH^aX  HTHIi;  Haïï^eHLI  nyXOeflBI.  y  60JIB- 
mHHCTBa  ocoöeä  boahoöojiothbix  hthh;  oTMeaeiio  coBMecTHoe  napa3HTnpoBaHne  2 — 
3  bhaob  nyxoe^OB,  ho  TaK>Ke  HaôjnogajiocB  oAHOBpeMeHHoe  napa3HTHpOBaHne  11a  oahoh 
HTHH;e  h  4—5  bhaob  nyxoeflOB.  HanöojiBmee  BHAOBoe  pa3Hoo6pa3ne  nyxoe^OB  OTMeaeHo 
y  hthii;  OTpn^a  KyjiHKOB:  H3  112  bhaob  nyxoe^OB  Ha  aojiio  3Toro  oTpaAa  npuxoAHTca 
68  bhaob.  y  n;ejioro  paAa  bhaob  hthii;  bo  Bee  ce30HBi  3apaîKeHHOCTB  6i>iJia  paBHa  100%, 
HanpHMep  y  jiBicyxH  H3  OTpn^a  nacTyniKOB,  y  KpacH030ÖHKa,  TypyxTaHa,  KpyrjioHOCoro 
HJiaByHHHKa,  HIHJIOKJIIOBKH  H3  OTpH^a  KyjiHKOB,  y  ÖOJIBHIHHCTBa  BHAOB  KpaaeK  H3  OTpHffa 
aaeK,  y  neraHKH,  ihhjioxbocth,  cbhh3h  ns  OTpaAa  ryceo6pa3HLix. 

CpeaHHH  HHTeHCHBHOCTB  3apaîKeHHH  BOAHOÖOJIOTHBIX  HTHH;  B  IjeJIOM  HH3KBH  H  CO- 
CTaBJineT  18.3  3K3.  HaHÖojiBmaa  cpeAHaa  HHTeHCHBHOCTB  3apaHíemia  OTMeaeHa  y  na- 
CTymKOB  —  26.7  3K3.,  a  HaHMeHBmaa  y  aaeK  — 15  3K3.  HHAHBHAyajiBHoe  3apaaîeHiie 
cpe^H  ocoöeä  KaîK^oro  BHAa  xo3HHHa  noABepaceHo  3HaaHTejiBHBiM  KOJieöaHHHM.  MaKcn- 
MajiLHan  HHAHBHAyajiBHaa  hhtghchbhoctb  3apa>KeHHa  ÔBijia  OTMeaeHa  y  o^hoto  Typyx¬ 
TaHa  —  807.  BfcicoKan  cpeAHaa  hhtghchbhoctb  3apa?KGHHH  HaÔJiioAajiacB  y  JiBicyxn, 
öojiBmoro  KpoHiHHGna,  TypyxTaHa,  cpeAHero  noMopHHKa,  JieöeAa-KJiHKyHa,  neraHKH. 

y  npojieTHBix  bhaob  hthii;,  HanpHMep  y  MopcKoro  3yäKa,  KpacH0300HKa,  aepH030- 
öirca  h  AP-,  bhaoboh  cocTaB  nyxoe^OB  3aMeTH0  He  OTJiHaajica  Ha  BeceHHeM  11  oceHHeM 
npojieTax. 

BcTpeaaeMOCTB  nyxoe^OB  pa3JiHHHBix  poAOB  b  npe^ejiax  CHCTeMaTnaecKHx  otphaob 
iithii;  HeoAHHaKOBa.  HanpHMep,  npeACTaBHTejiH  po^a  Actornithophilus  Han^eHBi  11a  ny- 
jiHKax  H  aaHKax.  Ho  Ha  aaäKax  bhabi  Actornithophilus  BCTpeaaJiHCB  pe^KO  h  b  He3iia- 
HHTejiBHOM  KOJiHHecTBe,  Tor,o;a  KaK  Ha  KyjiHKax  ohh  BCTpeaaiOTca  aacTo.  TaK,  hhaökc 
BCTpeaaeMOCTH  A.  gracilis  Ha  anönce  81.8%,  A.  uniseriatus  Ha  mnjiOKJiiOBKe  69.2% 
H  T.  n.  Ha  KyjiHKax  h  aanKax  pacnpocTpaHeHHBiMH  hbjihiotch  poABi  Austromenopon, 
Quadraceps ,  Saemundssonia.  ^jih  bhaob  poAa  Austromenopon  xapaKTepHBi  cpaBHH- 
TeJIBHO  HeÖOJIBIHOH  HH^eKC  o6hJIHH  H  flOBOJIBHO  BBICOKHH  HH^eKC  BCTpeaaeMOCTH  B  OÖOHX 
OTpa^ax.  HanpHMep,  A-aa  Austromenopon  spenceri ,  napa3HTHpyioni;ero  Ha  KpyrjiOHOCOM 
HJiaByHHHKe,  OTMeaeH  hhagkc  BCTpeaaeMocTH  68.0%,  a  hhagkc  o6hjihh  3  3K3.,  cootbct- 
cTBeHHO  A«aa  A.  lutescens  c  KyjiHKa-(|)H(|)H  hhackcbi  paBHBi  56.5%  h  74  3K3.  h  t.  h. 
Bhabi  poAOB  Quadraceps ,  Saemundssonia  OTJinaaiOTca  aacTOH  BCTpenaeMOCTBio  n  30- 
BOJIBHO  BBICOKHM  HH^eKCOM  OÖHJIHH,  OCOÔeHHO  3TO  OTHOCHTCH  K  BH^aM,  Hapa3HTHpyKH 
m¡HM  Ha  nanKax.  Ha  ryceo6pa3HBix  oöbihhbi  bhabi  Anaticola ,  Trinoton ,  Anatoecus ,  Tor^a 
KaK  bhabi  Holomenopon  peAKH  n  MajionncjiemiBi.  Bhabi  Anaticola  h  Anatoecus  xapaK- 
TepH3yiOTCH  cpeAHHM  HHAeKooM  OÖHJIHH,  a  bhabi  Trinoton  BCTpenaiOTCH  oneHB  nacTO, 
HO  B  eAHHHHHBIX  3K3GMHJIHpaX. 

Bojibihhhctbo  oÖHapyjKeHHBix  bhaob  nyxoeAOB  OTJinnaeTcn  CTporoii  bhaoboh  cne- 
u;H(|)nHHOCTBio.  Kan  npaBHJio,  onpeAejieHHBin  bha  nyxoeAa  napa3HTHpyeT  jihehb  Ha 
OAHOM  BHAe  hthh;bi  h  ropa3AO  pe?Ke  b  npeAeJiax  oahoto  poAa  xo3neB,  npeACTaBHTejin 
KOToporo  CHCTeMaTHnecKH  ÖJIH3KH  MeîKAy  coöoH.  B  HOCJieAHeM  cjiynae  nanie  Beerò  mbi 
HMeeM  abjio  co  cöophbim  bhaom.  HanpHMep,  Actornithophilus  piceus,  napa3HTHpyK>m;HH 
b  oTpHAe  naeK,  npeACTaBJineT  coöoh  paA  nonyjiHAHH,  OTJinnaioiAHXCH  APyr  ot  APyra  Ha 
pa3JniHHBix  xo3HeBax.  To  me  caMoe  KacaeTCH  BHAa  Actornithophilus  umbrinus ,  npeACTa- 
BHTeJiH  KOToporo  napa3HTHpyioT  na  nTHn;ax  poAa  Calidris ,  BHAa  Saemundssonia  lari  — 
napa3HTa  nanKOBBix  h  AP-,  h  tojibko  cpaBiiHTejiBHo  HeMHorne  bhabi  xapaKTepH3yioTCH 
3KOjiorHnecKOH  HJiacTHHHOCTBio.  HanpHMep,  3TO  MOÎKHO  cKa3aTB  0  BHAe  Anatoecus  den- 
tatus ,  KOTopBiH  oaeHB  pacnpocTpaHeH  Ha  yTHHBix,  ho,  KpoMe  Toro,  aobojibho  ^&cto 
BCTpenaeTCH  Ha  jiBicyxe.  He  oTJinaaeTca  CTporon  bhaoboh  cnen,H$HHHOCTBio  h  Pseudo - 
menopon  pilosum,  napa3HTHpyK)M;HH  na  JiBicyxe  h  APyrnx  BHAax  nacTyiHKOB,  ho  TaKHie 
AOBOJiBHO  nacTO  oh  BCTpeaaeTCH  h  Ha  nTHn;ax  H3  OTpaAa  noraHOK.  no-BHAHMOMy,  b  npo- 
Aecce  $HJioreHe3a  ein;e  He  HacTynnjia  y3Kaa  cneAHajiHsaAHH  napa3HTa  tojibko  k  OAHOMy 
BHAy  X03HHHa. 
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SYSTEMATICS,  ECOLOGICAL  AND  GEOGRAPHICAL  DISTRIBUTION 
OF  THE  CHLOROPID  FLIES  OF  THE  GENUS  MEROMYZA 


L.  I.  Fedoseeva  —  JI.  H.  Oepceeßa 
(Moscow  State  University ,  USSR) 

For  harmful  effect  and  abundance,  the  chloropid  flies  of  the  genus  Mero  my  za 
occupy  one  of  the  first  places  among  the  representatives  of  Chloropidae. 

Not  concerning  numerous  publications  devoted  to  this  genus,  I  shall  dwell  only 
on  some  monographic  summaries.  In  a  well  known  monograph  by  O.  Duda  (1933) 
on  Palearctic  Chloropidae,  a  list  of  the  Meromyza  species  contains  M.  saltatrix  L., 
M.  pratorum  Mg.  and  M.  inornata  Beck.  Some  other  species  cited  were  considered 
■either  synonyms  or  variations  and  subvariations  of  M.  saltatrix  L.  and  M.  prato¬ 
rum  Mg.,  Y.  Nishijima  (1960)  attributes  all  other  species  to  the  synonyms  of  M.  sal¬ 
tatrix',  only  M.  saltatrix,  M.  pratorum,  M.  nipponensis  Nish,  being  shown  for  Palearctic. 

But  detailed  studies  of  vast  materials  from  different  parts  of  this  country  and 
adjoining  countries  in  Asia  and  Europe  have  shown  that  the  genus  Meromyza  indeed 
abounds  in  species.  We  made  use  of  various  morphological  characters,  in  particular, 
male  genitalia,  as  well  as  of  the  ecological  peculiarities  of  the  species.  As  a  result, 
the  fauna  of  the  Palearctic  now  comprises  40  species  of  Meromyza,  with  37  of  these 
found  on  the  territory  of  the  Soviet  Union.  27  species  turned  out  to  be  new,  and  a  few 
species  were  restored  (Fedoseeva,  1960,  1962,  1964,  1967).  M.  saltatrix,  M.  pratorum 
and  M.  variegata  Mg.  proved  to  be  combined  species. 

A  taxonomic  analysis  of  the  Meromyza,  carried  out  in  collaboration  with,  and 
after  the  method  of  Professor  E.  S.  Smirnov,  has  shown  that  this  is  an  integral  genus 
which  may  not  be  divided  into  subgenera.  Within  the  genus,  though,  one  trace 
3  groups  of  species  most  close  to  one  another,  yet  they  cannot  be  separated  with 
sufficient  clarity  because  of  transitional  species  (Smirnov,  Fedoseeva,  1967). 

A  revision  of  the  genus  allowed  us  to  reveal  the  harmful  species,  to  study 
the  ecology  of  the  species,  and  their  geographical  distribution,  larval  morphology,  etc. 
It  has  been  established  that  the  most  damageous  species  is  not  M.  saltatrix  L.,  but 
M.  nigriventris  Macq.,  which  attacks  wheat  and  oats.  And  it  is  this  species,  not 
M.  saltatrix,  that  possesses  seasonal  variability. 

With  the  exception  of  a  few  species  represented  by  only  occasional  single  spe¬ 
cimens,  all  the  species  belonging  to  the  fauna  of  this  country  may  be  divided  into  5, 
unequal  in  abundance,  groups  according  to  geographical  distribution  (Fedoseeva,  1966). 

Holarctic  species:  M.  nigriventris  Macq.,  M.  pratorum  Mg. 

Transpalearctic  species:  M.  saltatrix  L.,  M.  rossica  Fed.,  M.  nigriseta  Fed.,  M.  so- 
rorcula  Fed.,  M.  hybrida  Pet. 

European-Siberian  species:  1)  widely  distributed  European  species  —  M.  laeta  Mg., 
M.  triangulina  Fed.,  M.  femorata  Macq.,  M.  palposa  Fed.,  M.  variegata  Mg.,  M.  mos- 
quensis  Fed.,  2)  steppe  European  species  —  M.  rufa  Fed.,  M.  facialis  Fed.,  M.  rara  Fed., 
M.  quadrimaculata  Fed.,  3)  species  of  the  South  Siberian  taiga  —  M.  inornata  Beck., 
M.  transbaicalica  Fed.,  M.  sibirica  Fed. 

Middle-Asian  species:  1)  Mongolian  species  —  M.  stackelbergi  Fed.,  M.  de¬ 
pressa  Fed.,  M.  tshernovae  Fed.,  M.  maculata  Fed.,  M.  cephalata  Fed.,  M.  pallida  Fed., 
M.  cognata  Fed.,  M.  acuminata  Fed.,  2)  species  of  steppe  areas  of  Kazakhstan  and 
eastern  Precaucasian  region  —  M.  smirnovi  Fed.,  M.  zakhvatkini  Fed. 

Manchurian  species:  M.  elongata  Fed.,  M.  orientalis  Fed. 

The  number  of  food  plants  associated  with  each  of  the  species  is  rather  difinite. 
Some  species  of  Meromyza  are  closely  related  to  one  cereal  only. 

The  study  of  morphology  of  larvae  of  the  near-Moscow  species  enabled  to  com¬ 
pile  their  determination  table  (Fedoseeva,  1966).  The  basic  distinguishing  features 
in  Meromyza  larvae  were  found  in  the  mouth  parts:  the  form  of  faringeal  and  hypo- 
stomal  sclerites,  number  of  dents  on  mandibular  hooks  ( M .  variegata  for  example, 
has  one  pair  of  them,  M.  triangulina  —  two  pairs,  M.  nigriventris  —  three  pairs  etc.). 


132 


THE  BIOGEOGRAPHY  OF  IBERIAN  ORTHOPTEROIDS 


S.  K.  Gangwere1 

(Wayne  State  University ,  Michigan,  U.S.A.) 

The  Iberian  Peninsula  is  biologically  interesting  because  of  its  zonation,  isola¬ 
tion,  and  strategic  location.  Its  orthopterous  fauna  is  rich,  composed  of  several 
subfaunae  whose  biogeograpby  is  poorly  understood,  as  the  only  previous  discussion 
is  obsolete  (Cazurro,  1888). 

The  Peninsula  is  a  shield-shaped  land  mass  of  which  one-third  is  high  central 
plateau,  and  much  of  the  remainder  mountainous,  consisting  of  east-west  ranges, 
and  incised  by  several  major  river  basins  draining  mostly  arid  land.  Based  on  cli- 


A rag on 


Fig.  1.  Biogeographic  regions  (together  with  major  geographic  areas)  of  Iberian  Pe¬ 
ninsula. 

F  —  northwest  forest;  M1A,M1B ,  M2A,M2B,  M3  —  montane;  Ceni,  Cen  2  —  central  ;  Mer  1,  Mer  2  — 
meridional;  Cl,  C2  —  South  and  East  coastal;  SI,  S2,  S3  —  steppe. 


mate,  soil,  vegetation,  and  orthopteroid  distributions,  it  is  here  subdivided  into 
six  biogeographic  regions  (fig.  1). 

The  here-assembled  list  of  324  species,  140  genera,  and  37  subfamilies  is  based 
on  the  literature  (especially:  Bolivar,  1897 — 1900;  Morales  Agacino,  1942,  1945,  1947) 
and  the  extensive  collections  of  the  Instituto  Español  de  Entomologia,  Madrid. 
52  of  the  genera  are  Mediterranean,  25  Palearctic,  17  cosmopolitan  or  tropicopolitan, 
8  Ethiopian,  6  boreo-alpine,  8  endemie,  1  Atlantic,  and  14  otherwise. 

The  Institute  specimens  and  literature  provide  distributional  records  that  permit 
analysis  of  distribution.  Most  species  dwell  withnin  two  or  more  of  the  six  biogeo¬ 
graphic  regions,  and  34  species  are  truly  ubiquitous;  in  contrast,  125  species  —  some 
of  them  localized  endemics  —  are  restricted  to  single  bibliographic  regions. 

In  as  much  as  many  species  occur  in  two  or  more  biogeographic  regions  a  grosser 
classification  of  the  Peninsula,  based  on  distribution  of  mountain  and  steppe,  bar¬ 
riers  most  important  to  peninsular  Orthopteroidea ,  leads  to  recognition  of  three 


1  In  collaboration  with  E.  Morales  Agacino,  UNDP,  FAO,  Teheran,  Iran. 
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major  geographic  areas:  northwestern  «Castile»,  northeastern  «Aragon»,  and  southern 
«Andalusia».2  The  distribution  of  species  in  and  between  these  areas  is  summarized 
in  fig.  2.  The  greater  number  common  to  «Castile»  and  «Andalusia»  than  to  «Anda¬ 
lusia»  and  «Aragon»  may  be  the  result  of  the  double  barrier  of  mountain  and  steppe 
between  the  latter  as  opposed  to  the  single  barrier  of  mountain  between  the  former. 

The  Iberian  list  includes  109  (34%)  autochtonous  species.  High  levels  of  endemism 


«Cas 


.«Castile — Aragon». 
25  spp. 


ile» 


36  spp. 
A  I 


«Aragon» 
30  spp. 

I  * 


«Castile — Aragon — Andalusia» 
80  spp. 


«Castile— Andalusia» 
34  spp. 


«Andalusia — Aragon» 
16  spp. 


«Andalusia»«- 


63  spp. 

Fig.  2.  Occurence  in  major  geographic  areas  of  Iberian  Orthopteroids. 


are  especially  characteristic  of  the  Ephippigerinae,  Pamphaginae,  and  Pycnogastrinae , 
groups  with  numerous  brachypterous  species. 

Mountains  constitute  the  barrier  most  important  to  peninsular  Orthopteroidea , 
as  many  lowland  species  cannot  surmount  them,  and  29  indigenous  montane  species 
find  there  the  only  suitable  biotope.  The  various  mountain  ranges  prove  essentially 
east-west  in  orientation;  hence,  the  east-west  distribution  of  many  restricted  orthop¬ 
teroids. 

The  origin  of  the  Iberian  orthopteroids  does  not  always  coincide  with  proximity; 
some  «Castilian»  species  find  origin  with  the  distant  North  African  fauna,  and  some 
«Andalusian»  ones  with  the  European.  Most,  however,  are  related  to  the  adjacent 
fauna. 


300rE0rPAOHHECKAH  XAPAKTEPHCTHKA  IU,HTHHKOB 
(. HEMIPTERA ,  PENT  ATOMOIDEA)  A3EPEAHÆÎKAHA 

D.  A.  Gidajatov  —  Æ.  A.  rnpHTOB 
(UncTuryT  zqojiozuu  AH  A3CCP,  Eany,  CCCP) 

npoBe,n;eHHLie  HaMH  c  1957  r.  nccjießoB aíran  noKa3ajin,  uto  b  A3ep6aH^¡HíaHe 
pacnpocTpaHeHO  172  Bnga  iu;hthhkob,  OTHocam;nxcH  k  78  po^aM  n  5  ceMencTBaM. 

B  Taôji.  1  AaHO  cpaBHeirae  uncjia  bh^ob  iu,hthhkob  A3ep6añflíKaHa  c  uhcjiom 
bh^ob  b  pn^e  Æpyrnx  oÔJiacTen  n  cTpaH  (no  B.  T.  üyuKOBy,  1966). 

Xoth  Asepéan^jKan  no  njionta^H  3aHHMaeT  Mentinyio  TeppiiTopnio,  ueM  Ha3BaHHtie 
minee  cxpaHLi,  no  KOJinuecTBy  H3BecTHLix  rgHTHiiKOB  oh  He  ycTynaeT  hh  o^hoh  h3  hhx, 
«pone  Typpnn. 

3to  mo/Kho  oô^hchutb  TeM,  uto  b  pecnyÖJiHKe  pa3HOo6pa3Hi>i  pacTHTejiBHBin  no- 
KpoB  n  BepTHKajiBHan  hohchoctb  (ot  HH3MeHHOCTn  so  BLicoKoroptn) ,  a  TaKJKe  6jia- 
ronpnnTHLie  KjniMaTnuecKne  ycJiOBiin  ^¡jih  oönTaHnn  m¡nTHHKOB. 


2  Areas  corresponding  to  natural  regions  of  antiquity,  not  to  today’s  provinces. 
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T  A  B  JI  H  U,  A  1 


CeMeHCTBO  IHHTHHKOB 

MecTo  HaxoacflenHH 

Plat  aspi- 

Cydni- 

Scutel- 

Peritato- 

Ac  ant  ho- 

Hhcjio 

BHHOB 

dae 

dae 

leridae 

midae 

somatidae 

A3ep6aíÍA>KaH . 

1 

28 

19 

121 

3 

172 

Hpan . 

— 

14 

23 

110 

1 

148 

A^raHHCTaH . 

— - 

13 

11 

83 

— 

107 

TypHHH  . 

3 

24 

27 

136 

2 

192 

3aKaBKa3Be  (b  u,ejioM)  .... 

1 

28 

23 

127 

6 

185 

EßponencKaa  aacTB  GCCP  .  .  . 

2 

27 

27 

95 

9 

160 

TAB  JIHIÍ  A  2 


CemencTBa  iiîhthhkob 

Beerò 

BHHOB 

no  ceMencTBaM 

IIpHponHHe  oßjiacTH  A3ep6aHH>KaHa 

Tanbira 

Eojibmofl 

KaBKa3 

Majibin 

KaBKa3 

Kypa-Apan- 

CHHCKan 

HH3MeHHOCTb 

Plataspidae . 

1 

1 

1 

1 

Acanthosomatidae  .  . 

3 

1 

2 

2 

— 

Cydnidae . 

28 

13 

20 

22 

7 

Scutelleridae  .... 

19 

10 

12 

18 

8 

Pentatomidae  .... 

121 

53 

73 

94 

42 

Beerò . 

172 

77 

108 

117 

58 

TeppïïTopïïH  A3ep6aiflHiaHa  no  cbohm  $H3HKO-reorpa(|)HHecKHM  ocoôemiocTHM  hoa- 
pa3AejineTCH  Ha  4  npnpoAHBie  oÔJiacTn:  TaJiBiin,  Eojibihoh  KaBKa3,  Majitii  KaBKa3 
n  Kypa-ApancHHCKyio  HH3MeHHOCTL.  B  Taôji.  2  AaeTca  pacnpeAenemie  iahthhkob  no 

OTA6JILHLIM  npnpOAHBIM  OÔJiaCTHM. 

A3ep6anA>naH,  ocoôeHHo  Majitin  KaBKa3,  KOToptin  oporpa^nnecnn  bxoaht  b  cbh3ï> 
c  3jn>6pycoM  n  He  OTAeneH  HHKaKHMH  3HaaHTeJiBHBiMH  ecTecTBeHHBiMn  rpaHHijaMH 
mi  OT  HpaHa  Ha  BOCTone,  hh  ot  Manon  A3hh  Ha  3anaAe,  npeACTaBjiaeT  ocoOemio 
cnoamyio  KapTHHy  (j^ayHHCTHnecKHX  B3aHMoooTHorneHHH  reorpa^HnecKHx  onpyroB. 
Mli  HMeeM  HenojiHoe  npeACTaBJieHHe  o  $ayne  HpaHa,  A$raHHCTaHa,  htoôbi  cpaBHHTL 
•c  HHMH  reMHHTepo(|)ayHi.i  A3ep6aHAHîaHa.  Bce  oto  oSycnoBJinsaeT  hcoOxoahmoctb  ot- 
JIO/KHTB  paOCMOTpeHHe  npOHCXOîKAeHHH  a3ep6aHA>KaHCKOH  $ayHBI  H  OrpaHHHHTBCH 
b  OCHOBHOM  xapaKTepncTHKOH  pacnpeAenemiH  bhaob  no  rnaBHeimiHM  thhbm  apea- 
jiOB.  OayHa  iahthhkob  A3ep6aHA>KaHa  BKjnoaaeT  b  ce6a  cJieAyioin;He  3ooreo- 
rpa(|)HHecKHe  rpynnLi  ojieMeHTOB:  o6in;ecpeAH3eMHOMopcKHe  —  40  bhaob,  BOCTOHHOcpeAH- 
3eMHOMopcKne  —  32,  eBponeHCKO-cnônpcKHe  —  32,  oHAeMHKH  BLicoKoropLH  ioro-3anaA- 
HOH  A3HH  —  11,  npaHCKHO  —  7,  cpeAHea3naTCKHe  rpynnti  bhaob  —  7,  KacnnacKHe  —  4, 
eBponeäcKne  —  4,  rojiapKTHaecKne  —  4,  tpohhkohojihtbi  —  3,  npaHo-TypaHcnne  —  1 
h  25  bhaob  c  HeBBiHCHeHHLiM  apeajiOM.  B  n;ejiOM  cpeAH3eMHOMopcKHe  9JieMeHTLi  co- 
CTaBJiHiOT  72  BH^a,  hjih  41.9%,  H3  o6m;ero  nncna.  Bojilhihhctbo  ns  hhx  pacnpocTpaHeHO 
Ha  ManoM  KaBKa3e.  3to  hbho  noKa3BiBaeT,  HacKOJiLKO  $ayHa  iahthhkob  A3ep5anA>KaHa 
TecHo  CBH3aHa  c  $ayHOH  CpeAH3eMHOMopBa. 

BTopoe  MecTo  3aHHMaiOT  eBponeäcKo-CHÖHpcKHe  oJieMeHTti,  KOTOpBie  b  ochobhom 
pacnpocTpaHeHBi  Ha  Bojibhiom  KaBKa3e.  TpomraecKHe  bhabi  rnaBHBiM  o6pa30M  pacnpo- 
-CTpaHeHBi  b  TajiBime,  KyAa  ohh  hpohhkjih  aepe3  HpaH. 
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COMPARISON  OF  THE  SYSTEM  OF  SYRPHIDAE  ( DIPTERA ) 
BASED  ON  THE  TYPE  OF  LARVAE  AND  MALE  GENITALIA  STRUCTURE 


S.  G 1  u  m  a  c 

(Faculty  of  Science,  Novi  Sad,  Yugoslavia) 

The  establishing  of  the  system  of  Hover-flies  closely  related  to  the  phylogenetic 
system  gained  in  importance  after  the  works  of  a  number  of  authors,  among  which 
particularly  distinguished  are  the  works  of  Heiss  who  based  his  system  on  type 
of  larvae,  and  the  works  of  Hull  and  Shiraki,  who  took  into  account  a  number 
of  essential  morphological  elements  as  well  as  the  paleontological  findings.  I  have 
myself  tried  (Glumac,  1960)  to  propose  a  system  which  would  be  based  both 
on  the  use  of  types  of  larvae  and  male  genitalia  structure,  as  well  as  on  the  rest 
of  morphological  elements. 

Searching  for  the  criteria  on  which  we  would  base  the  phylogenetic  system 
we  have  to  follow  the  principle  that  these  criteria  are  to  be  considered  together  and 
that  the  chosen  types  are,  as  little  as  possible,  liable  to  the  adaptive  changes  through 
the  direct  and  immediate  effect  of  natural  selection.  Only  the  confirmation  of  results 
obtained  in  one  way,  by  the  results  obtained  through  the  application  of  other  methods, 
can  help  us  to  achieve  such  results  which  will  get  us  nearer  to  the  phylogenetic 
system. 

The  criteria  which  are  oftenest  taken  into  account  in  the  establishing  of  the  natu¬ 
ral  system  are  male  genitalia  structure  and  type  of  larvae.  However,  although  these 
criteria  are  widely  applied,  and  although  as  a  rule,  positive  results  are  obtained 
through  their  application,  the  research  on  the  group  of  Hover-flies  showed  that 
they  are  not  to  be  wholly  accepted. 

On  considering  the  possibilities  of  using  type  of  larvae  for  the  establishing  of 
a  phylogenetic  system,  we  have  to  take  into  account  the  phenomena  of  convergence 
and  divergence  appearing  in  organisms  whose  nutrition  is  similiar  or  different, 
and  which  belong  to  the  same  ecological  or  taxonomical  type.  A  certain  degree 
of  reserve  concerning  the  use  of  this  criterion  is  also  justified  by  the  analysis 
of  the  way  of  nutrition  of  certain  generas  of  Hover-flies.  Specimens  of  genera  Mela - 
nostoma  Schin.  and  Platychirus  Meig.  have  larvae  which  have  been  found  in  situa¬ 
tions  indicating  a  double  way  of  nutrition  —  carnivorous  and  phytophagous. 

The  way  of  development  of  larvae  of  species  of  the  genus  Chrysotoxum  Meig. 
has  not  been  described,  and  the  structure  of  other  elements,  especially  male  genitalia 
structure  indicate  that  the  species  of  this  genus  belong  to  the  Syrphus  group. 
With  regard  to  male  genitalia  structure  species  of  the  genera  Lampetia  Meig.,  Eume- 
rus  Meig.  and  Syritta  St.  Farg.  et  Serv.  represent  an  extremely  homogeneous  group. 
Nevertheless  larvae  of  species  of  the  genus  Syritta  have  a  different  way  of  nutrition 
and  develop  in  the  manure,  whereas  species  of  the  genera  Lampetia  and  Eumerus 
develop  in  the  live  tissue  of  bulbs.  It  should  be  noted  that  the  development  of  larvae 
of  species  of  the  genus  Syritta  has  been  also  noticed  in  rotting  tulip  bulbs  (Hodson, 
1931),  which  may  indicate  the  ways  of  adaptation  in  nutrition  of  larvae.  Similarly,  the 
way  of  innervation  of  wings  in  the  genera  Eumerus  and  Lampetia  is  different.  Without 
the  complex  determining  of  a  systematic  place  of  these  genera,  even  the  existence 
of  so  a  significant  transistory  species  among  the  genera  Eumerus  and  Lampetia 
like  Lampetia  longicornis  Sack  would  not  justify  connecting  these  groups  so  closely. 

The  use  of  male  genitalia  structure  as  a  criterion  for  the  determining  of  species 
and  the  determining  of  degree  of  their  kinship  is  undoubtedly  subject  to  a  certain 
influence  and  changes  due  to  the  effect  of  autside  circumstances  and  ways  of  life 
through  natural  selection.  Finally,  male  genitalia  structure  shows  a  great  degree 
of  stability  in  specimens  of  one  genus,  now  matter  what  is  the  geographical  distance 
of  the  region  from  which  the  samples  have  been  collected  ( Eristalomyia  tenaz  L., 
Glumac,  1960).  However,  even  the  use  of  this  criterion  has  to  he  considered  with 
some  reserve  and  explanation.  When  we  analyse  genitalia  structure  of  species,  we 
speak,  as  a  rule,  of  male  genitalia  structure.  The  diversity  of  structure  and  stability 
of  male  genitalia  externa  undoubtedly  make  this  taxonomic  element  extremely  im¬ 
portant.  Female  genitalia  externa,  however,  show  a  high  degree  of  similarity  and 
uniformity  in  higher  taxonomic  categories  as  well.  The  problem  is  therefore  the  pro¬ 
blem  of  key  and  lock.  The  complicated  male  phalus  and  forceps  structure  is  without 
any  significance  as  an  isolation  mechanism  if  female  genitalia  externa  is  the  same. 
Or  it  is  to  be  assumed  that  there  is  difference  in  behaviour  or  in  approach  of  speci¬ 
mens  of  opposite  sex,  through  which  i.  e.  through  genetic  and  morphological  variations 
in  male  genitalia  externa  structure,  isolation  of  population  is  provided.  This  is  espe¬ 
cially  because,  according  to  the  results  hitherto  obtained  (Metcelf,  1932;  Glumac,  1960) 
small  variations  in  parts  of  population  established  on  the  basis  of  other  elements 
have  been  confirmed  as  a  rule,  in  male  genitalia  structure. 


136 


Research  on  Hover-flies  shows  that  the  correct  way  for  determining  a  phyloge¬ 
netic  system  is  only  the  complex  determining  of  positions  of  particular  groups,  and 
that  in  the  first  place  male  genitalia  structure  and  body  organization  of  larvae  have 
to  be  taken  into  account,  with  all  due  respects  to  general  morphology  and  ecology 
of  species  as  well  as  the  existent  paleontological  data. 

Investigation  that  have  been  hitherto  made  would  indicate  that  Hover-flies  are 
not  a  group  now  characterized  by  types  closest  to  the  hypothetical  ancestors.  Appli¬ 
cation  of  these  criteria  indicates  their  great  diversity  and  kinship  only  through  hy¬ 
pothetical  ancestors,  and  the  existent  variations  are  to  be  explained  by  different  evo¬ 
lution  of  types  of  this  group  of  insects. 


RELATION  OF  THE  THORICAL  WEST  PACIFIC  FAUNA  TO  HOLARCTICA 

J.  Linsley  Gressitt 
(Bishop  Museum,  Honolulu,  Hawaii,  U.  S.  A.) 

This  subject  is  a  rather  limited  one  because  the  relationships  are  largely  obscure, 
indirect  or  lacking.  The  tropical  West  Pacific  fauna  is  not  yet  sufficiently  studied 
in  many  groups  or  has  been  reported  upon  in  isolated  taxonomic  works  which  have 
not  always  clarified  the  affinities  of  the  fauna.  By  tropical  West  Pacific  I  refer 
to  Micronesia,  southern  and  western  Polynesia,  westward  through  the  Papuan  area 
to  the  Philippines  and  Sunda  Islands. 

In  many  groups  the  fauna  of  this  area  is  to  some  extent  a  mixed  one,  with 
elements  from  different  sources,  primarily  Oriental  and  Australian,  with  the  former 
generally  predominating.  The  eastern  Polynesian  fauna  is  an  attenuation  of  the  fauna 
to  the  west,  with  a  little  Neotropical  intrusion.  Some  records  from  that  area  are 
mistaken,  the  result  of  incorrectly  labelled  specimens  from  early  expeditions. 

The  fauna  of  SE  Asia  has  had  a  great  influence  on  that  of  both  the  E.  Pa- 
laearctic  and  the  SW  Pacific.  Therefore,  it  is  to  be  expected  that  some  of  these 
intrusionary  elements  are  possessed  in  common.  In  East  Asia,  the  lack  of  east-west 
mountain  ranges  to  reduce  northward  spread  of  tropical  elements  has  permitted  much 
faunal  mixing,  particularly  in  the  areas  of  more  moderate  winters  along  the  eastern 
fringes  of  the  continent  and  the  east  coasts  of  Japan,  which  are  warmed  by  the  warm 
sea  currents  passing  subtropical  Taiwan  and  the  Ryukyu  Islands  and  northward.  Thus 
there  are  numbers  of  genera  of  tropical  forms  in  the  east  Palaearctic  without  analogs 
in  the  west.  At  the  same  time  there  is  more  limited  extention  of  Palaearctic  forms 
into  the  mountains  of  the  Indo’Chinese  Subregion,  primarily  limited  to  South  China 
and  Taiwan. 

Mamy  of  the  genera  which  spread  northward  from  the  Oriental  Region  also 
extend  eastward  into  the  SW  Pacific  islands.  The  water  barriers  between  isles  of  In¬ 
donesia  and  the  Philippines  are  of  limited  significance  in  deterring  spread  of  many 
lines  of  insects.  It  is  probably  more  a  question  of  ability  to  establish  and  survive 
competition.  These  are  probably  significant  factors  in  a  rich  environment  with  many 
species,  since  there  are  actually  such  significant  differences  in  fauna  between  such 
major  isles  as  Borneo,  Celebes  and  New  Guinea. 

Among  genera  in  the  Cerambycidae  dominant  in  the  Oriental  Region  and  extending 
into  the  E.  Palaearctic  and  Papuan  areas  are  Chlorophorus,  Demonax ,  Rhaphuma  and 
Dihammus.  Genera  dominant  in  the  insular  areas  and  extending  into  SE  Asia  are 
Ceresium  and  Longipalpus. 

Chrysomelid  genera  dominant  in  S.  Asia  and  extending  into  Papuan  Subregion 
and  east  Palaearctic  are  Nodostoma ,  Scelodonta ,  Pagria  and  others.  Those  dominant 
in  the  insular  area  and  extending  into  the  Oriental  and  east  Palaearctic  are  Rhyparida 
and  Rhaphidopalpa. 


OAYHA  CAPKOCDArHH  {DIPTERA,  SARCOPHAGIDAE)  TPy3HH 

M.  G.  Gudzhabidze  —  M.  r.  ryflæa6Hfl3e 
(HncTUTyr  300J10ZUU  AH  TpysCCP,  Tôuaucu,  CCCP) 

CncTeMaranecKoe  h  njiaHOMepHoe  nccJiegoBaHne  capno^arnH  b  rpy3im  (J>aKTH- 
uecKii  HanajiocB  b  nocjie^HHe  ro^ti.  B  pe3yjiBTaTe  Hamnx  HccjieAOBamni  öbijio  ycTa- 
HOBJieHO,  uto  $ayHa  capno^arnH  rpy3nn  HacuiiTBiBaex  68  bh^ob,  npHHaffJie>Kam,Hx 
K  flßyM  TpnöaM,  6  noßxpnöaM  n  19  pogaM.  H3  hhx  43  BnepBBie  oxMeuaioxcH  ffJin 
rpy3HH,  22  —  ßJiH  KaBKa3a,  3  —  gJin  CCCP. 
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KpoMe  Tpex  BHgOB  ( Blaesoxipha  schirakiensis  Gudj.,  Heteronychia  kobachidzei 
Gudj.,  Parasarcophaga  colchica  Gudj.),  0Ka3aBmnxcH  hoblimu  ^jih  HayKH,  iiHTepecHBiMH 
Haxo^KaMH  MOBKHO  cunTaTt  cJie,n;yK)iHHe  bh^li:  Blaesoxipha  ungulata  (Pand.),  Bellieria 
pachyura  Rohd.,  Pierretia  lanigera  (Bött.),  Sarcophaga  subvicina  bergi  Rohd. 

HandoJiee  oöiijilhlimh  no  BHftOBOMy  cocTaBy  OKa3ajiHCL  po^ti  Parasarcophaga 
(14  BiïftOB),  Heteronychia  (13  bii^ob)  ii  Blaesoxipha  (10  bh^ob).  Ilo  uncjiy  codpaHHtix 
ocoden  dorane  .npyrnx  npeflCTaBJieirbi  po^ti  Parasarcophaga  (1500  3K3.),  Bercaea 
(1066  9K3.) ,  Bellieria  (728  3K3.)  n  Sarcophaga  (661  3K3.)  n  Æp. 

Ilo  3KOJiornnecKHM  ocodeHHOCTHM  cpe^n  capno^arnH  Tpy3nn  moîkho  BtmejiHTt 
Tpn  ocHOBHBie  rpynnti:  1)  Konpo^arn,  2)  Henpocjarn,  3)  xhehhekh  h  napa3HTti.  3ko- 
jiornn  HenoToptix  po^OB  ocTaeicn  Hen3yneHHon. 

K  cHHaHxponHBiM  Bn^aM  othochtch  17  bh^ob  capno^anra  (po^ti  Bellieria,  Para¬ 
sarcophaga,  Bercaea,  Ravinia  n  flp.),  Ha  aojik)  KOTopLix  npiixo^HTCn  noura  75%  Beerò 
niicjia  codpaHHBix  ocodeii.  Bojibhihhctbo  bh^ob  cnHanTponHBix  capKo^anra  noHBJiaeTCH 
b  KOHu,e  anpejia  n  b  Hanajie  Man  (pe^Ko  b  nepBon  .genaue  anpejia)  n  ncne3aeT 
b  noadpe. 

CpeflH  CHHaHTponHtix  capKO^anra  .gOMHHnpyioiqee  MecTO  3aHHMaiOT  Bercaea  hae- 
morrhoidalis  (Fall.),  Ravinia  striata  (F.),  Parasarcophaga  crassipalpis  (Macq.),  Sar¬ 
cophaga  carnaria  lemanni  Müll. 

Ilo  BepTHKaJiLHOMy  pacnpeAeaemno  capKo<|)arHH  b  rpy3nn  BBi^eaaiOTca  4  JiaH.ii;- 
ma(|)THLie  30hli:  1)  3ona  HH3MeHH0CTii  n  paBHiiHLi  3anaaaon  rpy3nn  (0 — 500  m 
iiaa  yp.  m.),  b  30He  pacupocTpaHeHo  36  bh^ob  (53%);  2)  30Ha  Hii3MeHH0CTH,  paBHiiHLi 
H  npe^ropta  Boctouhoh  rpy3HH  (200—1100  m  na#  yp.  m.),  oTMenaeTca  41  bhæ  (60%); 
3)  jiecHaa  30Ha  (500—2000  m  na^  yp.  m.),  3aperncTpnpoBaHo  47  BngOB  (69%); 
h  4)  ajiLnnncKaa  30Ha  (cBtime  2000  m  Haß  yp.  m.)  —  28  bh^ob  capao^arnH  (41.2%). 

Ilo  KOJinnecTBy  bh^ob  nepBoe  MecTO  3aHHMaeT  JiecHaa  30Ha.  3to  od'tacHaeTca 
TeM,  uto  Jiec  —  Handojiee  xapaKTepHtin  dnoreon;eH03  æjih  ropHoñ  CTpaHti.  B  HacToamee 
BpeMa  naoEqaAB  JiecoB  pe3Ko  coKpaTHJiact  BCJie^cTBne  AeaTeatHOCTH  neaoBena,  h  no- 
3T0My  Jiec  Kan  TanoBon  0Ka3ajica  ydeamigeM  .gjia  MHorouncjieHHLix  Jiecntix  bh^ob, 
paHee  ropa3^o  donee  mnpoKo  pacnpocTpaHeHHtix  b  cTpaHe. 

KpoMe  Toro,  b  pa3JiHHHtix  apycax  xpedTOB  n  MeamopHtix  KOTJiOBHHax  pacnojia- 
raexca  MHoamcTBO  HacejieHHtix  nyHKTOB,  uto  co^eñcTByeT  pacnpocTpaHeHnio  capKO$a- 
niH  Boodrqe,  a  b  nacTHOCTn  CHHaHTponHtix  BiigoB,  KOToptie  KongeHTpnpyiOTca 
b  ocHOBHOM  BOKpyr  3THX  cejieHnn;  KpoMe  Toro,  MHorne  capKoc^arnHti  Tecuo  CBa3aHti 
c  JiecoM  ocodeHHocTHMH  CBoen  dnojiornn:  cpe^n  hhx  MHoro  napa3HTOB  h  xhih;hhkob, 
HxHByiHiHX  3a  caer  mojijiiockob,  naynoB,  ryceHnn,  dadouen,  ojinroxeT  n  t.  .li¬ 
no  30HaatHOH  npnyponeHHocTH  capKo^arnHti  Tpy3HH  ^ejiaTca  Ha  3  rpynnti: 
1)  BHjiti,  TaroTeionpre  k  hh3mghhocth  (33  BH^a);  2)  bh^bi,  TaroTeiomne  k  ropaM 
(22  BH^a);  3)  3BpH30HajitHtie  (13  bh^ob). 

B  30oreorpac|)HHecKOM  OTHomermn  $ayHa  capno^arnn  cjiaraeTca  M3  cpe^H3eMHO- 
MOpCKHX  (36  BHAOB  —  53.6%)  BIlflOB,  Hpe^CTaBHTeJIH  KOTOptlX  B  OCHOBHOM  COCpeßOTO- 
neHti  b  30Hax  HH3MeHH0CTH;  ßaJiee  cae^yeT  otmcthtb  24  nrapono  pacnpocTpaneHHtix 
BHfla  (35.9%),  KOToptie  n  b  rpy3nn  xapaKTepn3yioTca  hihpokhmh  apeaaaMH.  Xapan- 
TepHOH  nepTOH  $ayHti  hbjihgtch  Tanam  3HanHTeatHoe  yuacTne  b  Hen  dopeajitHtix 
(9  bh^ob  —  13.5%)  h  rojiapKTHuecKHx  (2  BH^a  —  3.5%)  sjieMeHTOB,  KOToptie  npnypo- 
neiiti  k  Jiecy  h  BticoKoroptio.  HaKOHen;,  .hobojibho  MHoronncaeHHti  sh^cmekh  (7  bh- 
Aob  —  10.5%),  apKo  xapaKTepH3yioin¡iie  CBoeodpa3ne  KaBKa3CKon  $ayHti. 


DE  LA  DISTRIBUTION  GÉOGRAPHIQUE  DU  GENRE  FEDTSCHENKIA 
(SAUSSURE,  1880)  (HYMEN OPTERA  :  FEDTSCHENKIIDAE) 

D.  G  u  i  g  1  i  a 

(Musée  Civique  d’ Histoire  Naturelle,  Gênes,  Italie) 

Le  genre  F edtschenkia  Saussure  dont  la  position  systématique  controversée  a  déjà 
été  amplement  traitée  (Guiglia,  1955;  Tobias,  1965)  est  représenté  par  des  espèces 
évidemment  très  rares,  puisque  malgré  leurs  fortes  dimensions  (la  F.  grossa  Saussure 
atteint  19  mm)  et  leur  constitution  qui  dans  l’ensemble  est  plutôt  robuste,  sont 
rarement  représentées  dans  les  collections. 

Encore  récemment  on  n’en  connaissait  que  trois  espèces  dans  le  monde  entier: 
deux  espèces  de  la  région  paléarctique  (F.  grossa  Saussure,  loc.  typ.:  Turkestan, 
Karak,  Syr-Darja  et  Taschkent;  F.  indigotea  Radoszkowsky,  loc.  typ.:  Turkménistan, 
Askhabad)  et  une  espèce  de  la  région  néarctique  (F.  anthracina  Ashmead,  loc  typ.: 
California,  Los  Angeles)  qui  ont  été  capturées  seulement  dans  peu  de  localités.  To¬ 
bias  (1965)  énumère  pour  la  F.  grossa  au  total  une  dizaine  de  répertoires  concernant 
les  républiques  suivantes:  Turkmenistan,  Usbekistan,  Tadjikistan;  un  seul  répertoire 
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se  réfère  á  la  Perse  (Iran)  orientale,  et  d'après  ce  qu'il  résulte  des  dates,  la  presque 
totalité  des  collections  surtout  des  femelles,  remonte  á  une  trentaine  et  une  quaran¬ 
taine  d’années  et  même  davantage. 

Pour  F.  indigotea  le  même  auteur  ne  signale  que  deux  seules  localités  du  Turk¬ 
menistan:  Krasnovodsk  et  Farab.  De  la  première  de  ces  localités  il  cite  une  femelle 
capturée  le  3  VI  1901  et  de  la  seconde,  sept  femelles  capturées  aux  mois  de  mai 
et  de  juin  1911.  Il  fait  remarquer  que  malgré  les  expéditions  qui  ont  été  effectuées 
pendant  ces  trente  dernières  années  dans  le  centre  de  l’Asie  aucum  nouvel  élément  n’a 
été  signalé.  L’étude  du  matériel  qui  m’a  été  récemment  envoyé  et  que  j’ai  examiné  m’a 
permis  de  découvrir  deux  nouvelles  espèces:  F.  palaestinensis  Guiglia  (1963),  loc.  typ.: 
Beersheba  (Palestine);  F.  libanoi  Guiglia  (1966),  loc.  typ.:  Libano  (Vallée  de  la  Bekaa), 
et  d’ajouter  pour  F.  grossa  des  nouveaux  répertoires  que  je  rapporte  ici  avec  la  trans¬ 
cription  précise  des  étiquettes  originales:  Asia  Mineure:  «Anatolie-Ak-Chehir  1900, 
Korb.»  (1  $  Coll.  Zoolog.  Sammlung  des  Bayerischen  Staates,  München),  «Tshiffe  — 
han  —  1906  —  VII  —  dr.  Lendl»  1  9  (Coll.  Mus.  Budapest),  «Mut  1  9  (Leg.  J.  Gusen- 
leitner,  Linz)  (Coll.  J.  Gusenleitner,  Linz),  Beluchistan:  Quetta  1  9  (Coll.  Nat. 
Hist.  Brit.  Mus.). 

De  F.  anthracina  Ashmead,  unique  espèce  de  la  région  néarctique,  décrite  d’après 
deux  mâles  de  Californie  (Los  Angeles);  Pâte  (1947,  p.  402)  déclare  qu’il  a  examiné 
onze  exemplaires  (trois  mâles  et  huit  femelles)  de  quelques-unes  des  localités  des 
états  suivants:  Californie,  Washington,  Colorado. 

La  distribution  géographique  de  genre  Fedtschenkia  constitue  un  exemple  évident 
de  diffusion  continue  et  c’est  d’après  les  connaissances  géologiques  que  l’on  peut 
expliquer  de  telles  localisations  sur  des  superficies  de  distribution  discontinue  ou  ext¬ 
rêmement  réduites  (v.  figure).  Ainsi  la  discontinuité  caractéristique  de  la  diffusion 
des  espèces  du  genre  Fedtschenkia  est  une  évidente  démonstration  de  leur  ancienne 
origine  de  même  que  le  sous-genre  Crioscolia  Bradley  du  genre  Campsoscolia  Betrem 
est  lié  aux  formes  les  plus  primitives  de  la  famille  Scoliidae. 

Le  genre  Fedtschenkia  peut  être  considéré,  en  accord  avec  Tobias,  comme 
un  reste  de  l’ancienne  ère  tertiaire  et  probablement,  selon  Popov,  un  reste  de  la  faune 
désertique  prétertiaire  (Tobias,  1.  c.).  Il  est  intéressant  de  rappeler  le  cas  particulier 
de  F.  grossa  Saussure  recueillie  par  Steinberg  (Tobias,  1.  c.)  sur  Salsola  subaphijlla 
qui  constitue  un  élément  très  ancien  de  la  flore  désertique. 


SIGNIFICANCE  OF  INTERNAL  ANATOMY  AND  EXTERNAL  GENITALIA 
ON  THE  HIGHER  CLASSIFICATION  OF  ME  LOI  DAE  ( COLEOPTERA )  1 

A.  P.  Gupta 

(State  University,  New  Brunswick,  New  Jersey,  U.  S.  A.) 

In  his  earlier  works  the  author  (Gupta,  1965,  1966b,  1966c,  1967)  used  internal 
anatomical  features  for  systematic  designation  of  many  genera,  and  proposed  a  classi¬ 
fication  (table  I)  based  solely  on  the  digestive  and  reproductive  systems.  In  this 
classification,  the  lengths  of  the  fore-,  mid-  and  hindgut,  and  the  nature  of  the  exter¬ 
nal  surface  of  the  midgut  were  used  to  separate  the  two  subfamilies.  The  structural 
details  of  the  stomodaeal  intima  were  found  to  be  useful  at  the  subfamily  and  tribal 
levels  and  possibly  at  lower  categories  as  well.  The  spermathecal  capsule  and  its  basal 
diverticulum  were  used  to  separate  tribes.  The  size  and  shape  of  the  testes  had  taxo¬ 
nomic  value  at  the  subfamily  and  tribal  levels  respectively.  The  nature  and  size  of 
the  three  pairs  of  accessory  gìands  were  useful  at  the  tribal  and  generic  levels. 

Studies  on  the  external  genitalia  (Gupta,  1966a,  1968)  support  the  earlier  classi¬ 
fication  as  is  evident  from  table  II.  In  this  classification,  the  presence  or  absence  of 
aedeagal  spines,  degree  of  development  of  the  apódeme  of  the  phallobase  and  that 
of  the  aedeagus  have  been  used  to  separate  subfamilies.  At  the  tribal  level,  degree  of 
sclerotization  of  the  ninth  tergite,  presence  or  absence  of  stylus  on  the  valvifer  shape 
and  degree  of  development  of  spiculum  gastrale  and  of  the  parameres,  and  the  pre¬ 
sence  or  absence  of  dorsal  and  ventral  aedeagal  spines  have  taxonomic  significance. 
Most  of  these  characters  are  also  useful  at  the  generic  and  specific  levels. 

The  systematic  positions  of  the  genera  Linsleya  and  Pseudomeloe  as  set  forth 
earlier  (Gupta,  1965,  1967)  in  the  tribes  Lyttini  and  Eupomphini  respectively  is  also 
substantiated  by  the  studies  of  their  genitalia.  A  detailed  account  of  the  genitalia  of 
the  Meloidae ,  their  bearing  on  the  systematic  position  of  several  genera,  and  on  the 
higher  classification  of  the  family  will  be  presented  elsewhere  (Gupta,  1968). 


1  Paper  of  the  Journal  Series,  Agricultural  Experiment  Station,  Rutgers  —  The  State 
University,  New  Brunswick,  New  Jersey,  U.  S.  A. 
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TABLE  I 


Classification  based  on  internal  anatomy  (Gupta,  1965,  1966b,  1966c,  1967) 

I.  Meloinae  1.  Mylabrini :  Mylabris,  Ceroctis ,  Rusadiria ;  2.  Cerocomini : 
Cerocoma ;  3.  Eupomphini:  Eupompha ,  T egrodera ,  Gynaecomeloe,  Pseudo- 
meloe ,  Cysteodemus ,  Megetra ,  Pleurospasta ,  Phodaga ,  Negalius ;  4.  Epicau- 
tini :  Epicauta,  Pleuropompha ;  5 .Pyrotini:  Pyrota ;  6 .Lyttini:  Lytta,  Linsleya, 
Cabalia,  Sybaris ,  Lydus,  Oenas ,  Lagorina ,  Sitaris,  Picnoseus ;  7.  Meloini : 
Meloe;S.T  elraony  chini:  Tetraonyx',  li.  Nemognathinae  1.  Horiini :  Horia ; 

2.  Apalini :  Apalus ,  Allende salazaria;  3.  Nemognathini :  Zonitis ,  Euzonitis , 
Leptopalpus ,  Nemognatha,  Gnathium,  Iiornia,  Tricrania. 


TABLE  II 

Classification  based  on  external  genitalia  (Gupta,  1968) 

I.  Meloinae  1.  Ertlini :  Morphozonitis  (- Ettlia );  2.  Derideini :  Deridea ; 

3.  Mylabrini :  Mylabris ,  Ceroctis ,  Rusadiria ,  Actenodia ,  Pseudabris,  Decato- 
toma ;  4.  Cerocomini:  Cerocoma ,  Diaphorocera ;  5.  Rhampholyssini:  Rhampho- 
lyssa ;  6.  Eupomphini:  Eupompha ,  Tegrodera,  Gynaecomeloe ,  Pseudomeloe , 
Cysteodemus ,  Megetra ,  Pleurospastus,  Phodaga ,  Negalius ;  7.  Epicautini:  Epi¬ 
cauta ,  Pleuropompha ;  8.  Pyrotini:  Pyrota ;  9.  Lyttini:  Lytta ,  Linsleya ,  Caba¬ 
lia ,  Lagorina ,  Sybaris ,  Lydus ,  Alosimus ,  Oenas ,  Picnoseus ,  Micromerus , 
Prolytta ,  Teratolytta,  Cylindrothorax ;  10.  Meloini:  Meloe\  11.  Tetraony chini: 
T etraonyx]  2.  Nemognathinae  1 .  Horiini:  Horia ;  2.  Apalini:  Apalus ,  Steno- 
ria,  Allendesalazaria ;  3.  Eleticini:  Eletica\  4.  Nemognathini:  Zonitis ,  Nemo- 
gnatha ,  Gnathium ,  Bornia ,  Tricrania ,  Zonitodema ,  Stenodera,  Megatrachelus. 


KARYOTAXONOMIC  STUDY  ON  GENERA  RELATED 
TO  CHIRONOMUS  (DIPTERA) 


0.  Hoffrichter 

(Zoologisches  Institut  der  Universität,  Freiburg,  BRD) 

To  the  entomologist  working  on  Chironomidae  great  divergences  between  the  syste- 
rnatics  of  immature  and  adult  stages  have  been  known,  since  the  insects  other  than 
imagines  were  taken  into  systematic  consideration.  Much  of  the  reason  for  this  will  be 
due  to  insufficient  knowledge  of  either  group  and  the  specialization  on  one  of  them. 
Among  the  first  to  suggest  an  integrated  study  of  all  three  stages  was  Goetghebuer  (1). 
This  has  been  excellently  followed  by  some  authors;  a  modern  revision  of  the  subfa¬ 
mily  Chironominae  is  missing. 

The  importance  of  karyotaxonomy  for  this  family  was  shown  and  stressed  by 
Bauer  (2,  3).  Keyl  investigated  the  salivary  gland  chromosome  patterns  of  the  larvae 
of  more  than  20  species  of  Ghironomus ;  this  work  resulted  in  fundamental  knowledge 
of  the  chromosomal  evolution  in  the  genus  (4).  Precise  information  on  the  chromoso¬ 
mal  situation  in  other  genera  is  scarce  and  mostly  due  to  Bauer.  A  genus  was  looked 
for  far  enough  from  Chironomus  to  be  not  considered  a  subgenus,  and  Glyptotendipes 
was  chosen. 

A  series  of  three  slides  shows  the  three  long  chromosomes  —  out  of  a  set  of  four  — 
of  four  larval  populations.  Homologous  bands  are  indicated  and  some  homozygous 
inversions  between  the  chromosomes.  Two  populations  are  identical  in  the  chromosome 
pattern,  the  third  differs  from  them  by  simple,  the  fourth  by  complex  inversions.  The 
larvae  of  the  first  two  present  different  species  characters,  those  of  the  third  belong 
to  a  North  American  species,  those  of  the  fourth  are  similar  to  one  of  the  first. 

These  selected  examples  have  to  be  confronted  with  three  other  findings  in  the 
Diptera.  The  first  case  is  that  of  Chironomus  thummi  and  piger;  the  chromosomal  pat¬ 
tern  in  these  two  differs  only  by  structural  changes,  primarily  by  duplications  of  de¬ 
fined,  single  chromomeres.  Second  is  Chironomus  plumosus,  which  has  two  different 
ecological  forms  that  leads  some  authors  to  suggest  that  plumosus  might  be  a  collec¬ 
tive  species,  although  no  banding  differences  are  demonstrable.  Third  are  the  homose- 
quential  groups  in  the  genus  Drosophila  that  contain  morphological  and  genetical  dif¬ 
ferent  species  with  identical  chromosome  maps. 

Additional  information  on  evolution  and  systematics  can  be  drawn  from  the  haemo- 
lymph  protein  pattern.  The  fourth  slide  presents  three  populations  with  their  species 
specific  protein  pattern,  one  of  them  being  as  yet  only  in  the  pupal  stage  a  good  species. 

From  this  is  concluded  that  recent  investigations  in  Chironomidae  should  be  inte- 
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grated  studies  in  a  broader  sense  than  heretofore.  The  basic  material  should  be  the 
population,  and  at  least  six  methods  are  desired:  a)  morphological  data  of  conventio¬ 
nally  and  new  studied  characters,  with  careful  estimation  of  their  different  weights, 
b)  variation  statistics,  in  order  to  not  overaccentuate  qualitative  features,  c)  karyota 
xonomy,  d)  protein  pattern,  with  certain  reserves  depending  on  age  and  individual 
variation,  e)  population  genetics,  though  species  bastards  appear  in  nature,  f)  behaviour, 
e.  g.  of  swarming.  This  could  help  to  abstract  from  population  peculiarities;  geographi¬ 
cal  and  seasonal  variations  could  be  distinguished  from  real  interspecific  differences. 


DIE  GATTUNG  ALS  ÖKOLOGISCHE  GRUNDEINHEIT 

J.  lilies 

(Limnolo gische  Flußstation ,  Schlitz ,  BRD) 

Das  Erstaunliche  an  der  modernen  Systematik  ist,  daß  sie  in  der  taxonomischen 
Praxis  weitgehend  funktioniert,  d.  h.  von  den  zuständigen  Fachleuten  mit  übereinstim¬ 
menden  Ergebnissen  betrieben  wird,  obwohl  ihr  eine  allgemein  akzeptierte  und  durch¬ 
gehend  begründete  Theorie  fehlt.  Angesichts  der  Tatsache,  daß  für  ihre  Grundkate¬ 
gorie,  die  Species,  nebeneinander  eine  Vielzahl  von  Definitionen  existieren  und  ange¬ 
sichts  des  noch  bedenklicheren  Umstandes,  daß  es  für  die  höheren  Kategorien  oberhalb 
der  Gattung  überhaupt  keine  substantielle  Definition  gibt,  müßte  man  eigentlich  ein 
völliges  taxonomisches  Chaos  erwarten.  Es  muss  also  einen  in  Objekt  selbst  liegenden, 
phänomenalen  Grund  haben,  wenn  sich  stattdessen  als  Ergebnis  von  mehrhundertjähri¬ 
gen  Anstrengungen  der  Typologen  und  Phylogenetiker  ein  nach  Breite,  wie  nach  Höhe 
geordnetes  und  allgemein  akzeptiertes  System  ergeben  hat,  daß  nach  einhelliger  An¬ 
sicht  der  Biologen  eine  weitgehend  zutreffende  Abbildung  der  natürlichen  Zusammen¬ 
hänge  zwischen  den  Organismen  darstellt. 

Für  den  Begriff  der  Species  (für  den  Bereich  der  «alpha-Taxonomie»  im  Sinne  von 
Mayr,  —  1968)  haben  die  letzten  Jahre  mit  tiefen  Einblicken  in  die  Populationsdynamik 
und  die  Gesetzmäßigkeiten  innerhalb  des  «gen-pools»  zu  einem  klaren  Konzept  geführt. 
Die  Art  ist  das  Objekt  genetischer  Forschung  und  wird  für  die  Taxonomie  von  dieser 
Wissenschaft  her  eindeutig  definierbar.  Der  Erfahrung  präsentiert  sich  die  Art  als  evi¬ 
dentes  Grundphänomen  der  organismischen  Mannigfaltigkeit;  an  ihrer  objektiven 
Realität  kann  kein  Zweifel  bestehen. 

Das  Interesse  der  taxonomischen  Grundlagenforschung  verlagert  sich  damit,  auf 
höhere  Systemkategorien  (auf  den  Bereich  der  «beta-Taxonomie»  nach  Mayr),  und  hier 
besonders  auf  die  Gattung,  zumal  diese  zusammen  mit  der  Art  die  Basis  der  Nomenkla¬ 
tur  darstellt.  Hat  die  Gattung  den  gleichen  Anspruch  auf  Realität  wie  die  Art?  Gibt  es 
oberhalb  der  Art  überhaupt  einen  Sammelbegriff,  der  mehr  wäre  als  ein  technischer 
Kniff,  mit  dem  man  die  Vielfalt  in  (willkürliche)  Portionen  teilt?  Gibt  es  das  Genus 
«an  sich»?  Diese  Frage  ist  alt  und  steht  mit  dem  scholastischen  Kategorienstreit  in 
engem  Zusammenhang;  ihre  philosophische  Sette  kann  hier  nicht  behandelt  werden. 

Doch  hatte  bereits  im  Mittelalter  Albertus  Magnus  im  Sinne  der  phänomenologi¬ 
schen  Realität  entschieden,  als  er  —  im  Bruch  mit  der  Logik  des  Aristoteles  —  für  die 
Species  des  Menschen  die  monotypische  Gattung  Homo  forderte.  Der  erste  Versuch, 
eine  kategoriale  Definition  des  Genus  zu  geben,  findet  sich  in  P.  Artedis  Philosophia 
Ichthyologica  (1738,  These  139):  «...ist  die  Gattung  die  Einheit  der  Arten,  welche 
stets  in  der  Lage  der  äußeren  Teile,  meist  in  der  Zahl  der  Organe  und  oft  in  ihrer 
Form  und  Proportion  übereinstimmen».  Mit  einer  solchen  Definition  ist  praktisch  wenig 
anzufangen,  sie  schließt  monotypische  Gattungen  aus  und  ist  nach  «oben»  (d.  h.  gegen 
die  höheren  Kategorien)  völlig  offen.  So  findet  sich  bei  Linné,  der  als  erster  die  Vorstel¬ 
lungen  seines  Freundes  Artedi  übernahm,  im  Hinblick  auf  das  Genus  eine  große  Unsi¬ 
cherbeit,  die  von  seinem  sicheren  Zugriff  bei  den  anderen  Systemkategorien  deutlich 
absticht.  Er  fügt  z.  B.  (in  der  «Decima»,  1758)  in  der  Gattung  Lacerta  43  Arten  zusam¬ 
men,  die  man  heute  auf  mehrere  Ordnungen  zweier  Klassen  (Amphibien  und  Reptilien) 
verteilt.  Andererseits  ist  die  Coleopterengattung  Cicindela  bei  ihm  so  eng  gefaßt,  daß 
bis  heute  noch  sechs  der  sieben  von  ibm  angegebenen  Arten  in  dieser  Gattung  verblie¬ 
ben  sind. 

Eine  moderne  Definition  findet  sich  bei  Mayr  1940:  «Eine  Gattung  ist  eine  Einheit, 
die  entweder  eine  oder  mehrere  Arten  von  gemeinsamer  Abstammung  umschließt  und 
die  von  anderen,  ähnlichen  Einheiten  durch  einen  deutlichen  Abstand  (decided  gap) 
getrennt  ist».  Auch  diese  Definition  läßt  vieles  der  willkürlichen  Entscheidung  offen, 
denn  wer  entscheidet,  ob  ein  Ahstand  deutlich  ist  und  was  ist  überhaupt  ein  «Abstand» 
in  der  Systematik.  So  haben  tatsächlich  die  «Lumpers»  durch  enge  Auffassung  solcher. 
«Abstände»  in  der  Ornithologie  mehr  Gattungsnamen  geschaffen  als  es  Vogelarten  gibt! 
Andererseits  existieren  im  heutigen  System  noch  einzelne  Gattungen,  die  je  mehr  als 
1000  Arten  umschließen.  Wer  zwischen  den  «splitters»  und  den  «lumpers»  die  Mitte 
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halten  will,  wird  sieh  auf  die  nach  Mayr  (1940)  beste  Definition  der  Gattung  durch 
Thorpe  (1940)  stützen  können:  «...eine  Gattung  ist  ein  nützlicher  Sammelbegriff  der 
Systematik  und  soll  daher  weder  zu  eng  noch  zu  weit  gefaßt  werden». 

Unserer  Ansicht  nach  muß  die  Ökologie  der  Taxonomie  in  diesem  Dilemma  zur 
Hilfe  kommen.  Ihr  ist  seit  langem  bekannt,  daß  sich  in  der  Lebensweise  zwischen  Ar¬ 
ten  der  gleichen  Gattung  und  denen  verschiedener  Gattungen  ein  deutlicher  Unter¬ 
schied  zeigt:  kongenerische,  also  nah  vermandte  Arten,  leben  in  verschiedenen  Nischen 
eines  Biotopes,  während  Arten  aus  verschiedenen  Gattungen,  also  solche  geringerer 
Verwandtschaft,  auch  im  gleichen  Substrat  des  gleichen  Biotops  (gewissermassen  nebe¬ 
neinander  in  der  gleichen  Nische)  auftreten  können.  Diese  Regel  hat  viele  Namen: 
Monardsches  Prinzip,  Jacquardsches  Prinzip,  Joudansche  Regel,  Gauses  Prinzip;  heute 
wird  sie  meist  Konkurrenzausschlussprinzip  (competitive  exclusion  principle,  Hardin, 
1959)  genannt.  Die  gemeinsame  Basis  aller  diesser  Regeln  und  Prinzipien  ist  die  ökolo¬ 
gische  Grundtatsache,  dass  zwei  Arten,  die  sich  in  sämtlichen  Umweltansprüchen  glei¬ 
chen,  also  totale  Konkurrenten  in  einer  Nische  sind,  auf  die  Dauer  nicht  koexistieren 
können,  wie  es  Gause  bereits  1935  experimentell  nachwies  und  mathematisch  exakt  for¬ 
mulierte. 

Gehen  wir  von  dieser  ökologischen  Erfahrung  des  Gause-Prinzips  aus  und  konsta¬ 
tieren,  dass  gleichzeiting  auch  die  Formulierung  Monards  (1919:  «. . .  in  einem  einheit- 


Die  Modellvorstellung  von  Adaptionsebenen  (Sewertzoff,  1931). 
A  —  Ausgangsebene;  P,  Q,  R  —  plrylogenetisch  folgenden  Ebenen. 


liehen,  begrenzten  Milieu  existiert  gewöhnlich  pro  Gattung  nur  eine  Art»)  sehr  oft  zut¬ 
rifft  so  folgt  daraus  zwingend,  dass  das  Gattungskonzept  der  Taxonomen  offenbar  ein 
reales  systematisches  Phänomen  abbildet.  Bei  den  Mitgliedern  dieser  realen  Systemka¬ 
tegorie,  also  bei  Gattungen,  ist  ökologisch  jeweils  ein  solcher  Grad  adaptativer  Eigen¬ 
ständigkeit  erreicht,  dass  ihre  Arten  einander  nicht  mehr  als  absolute  Konkurrenten  be¬ 
gegnen,  sondern  koexistieren  können,  wenn  sie  in  der  gleichen  Nische  Zusammentreffen. 

Diese  evidente  Systemkategorie  oberhalb  der  Art  präsentiert  sich  dem  Taxonomen 
bei  seiner  Arbeit  häufig,  wenn  er  einen  ursprünglich  ungeordneten  Artenbestand  nach 
modernen  Gesichtspunkten  revidiert,  z.  B.,  wenn  eine  sunächst  nur  nach  äusserlichen 
Imaginalmerkmalen  bearbeitete  Insektengruppe  unter  Berücksichtigung  der  Genitalor¬ 
gane,  der  Chaetotaxie  und  der  Larvenstadien  bearbeitet  wird.  Wenn  auf  solche  Weise 
die  echten  Beziehungen  transparent  werden,  ergibt  sich  fast  stets,  dass  die  nunmehr 
gewonnene  «natürliche»  Gruppierung  der  Arten  zu  echten  Verwandtschaftskreisen  auch 
markante  ökologische  Züge  aufweist.  (Eine  vorher  omnivore  Sammelgattung  zerfällt 
nun  auf  einmal  in  eine  carnivore  und  eine  vegetarische  Gattung,  eine  benthische 
Gruppe  in  Schlamm-  und  Steinbewohner,  etc.).  Der  Taxonom  wird  solche  Verwandt¬ 
schaftskreise  dann  mit  gutem  Gewissen  «Gattungen»  nennen  und  damit  zugleich  einer 
empirischen  Grundeinheit  der  Ökologie  einen  systematischen  Status  verleihen.  Ganz 
in  diesem  Sinne  liegt  die  Definition  für  die  Gattung,  die  Gisin  1964  vorschlug:  «Gattun¬ 
gen  sind  morphologisch  und  adaptiv-ökologisch  diskontinuierlich  differenzierte  Artgrup¬ 
pen».  Mit  dieser  Fixierung  der  Gattung  auf  strukturelle  und  ökologische  Kriterien,  die 
Gisin  in  Übereinstimmung  mit  den  Ansichten  von  Mayr  und  von  Simpson  durchführte, 
erhält  das  Monardsche  Prinzip  seine  taxonomische  Basis,  denn  es  wird  nun  einfach  zu 
seiner  logischen  Konsequenz.  Wird  die  Definition  nach  Gisin  sich  durchsetzen,  was 
wir  dringend  erhoffen,  so  ergäbe  sich  zugleich  erstmalig  eine  Möglichkeit  der  objek¬ 
tiven  Nachprüfung  für  die  Berechtigung  von  Gattungen:  ökologische  Koexistenz  zweier 
Arten  erzwänge  dann  ihre  Einordnung  in  unterschiedliche  Genera.  Damit  wäre  taxono- 
misch  und  nomenklatorisch  legalisiert,  was  die  Ökologie  als  Erfahrungstatsache  zum 
Aufbau  des  Systems  beizutragen  hat.  (In  analoger  Weise  dürfte  sich  mit  den  nötigen 
Modifikationen  auch  für  die  höheren  Systemkategorien  ein  objektiv  realisierbarer  Qua¬ 
litätsunterschied  formulieren  lassen,  wie  es  Gisin,  1966  in  seiner  «Quantentheorie  der 
Taxonomie»  angedeutet  hat). 

Die  phylogenetische  Interpretation  dieses  ökologischen  Gattungskonzepts  als  eines 
adaptativen  «Quantensprungs»  der  Evolution  liegt  auf  der  Hand.  Jede  Gattung  ist  offen- 
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bar  ein  gelungener  (d.  h.  phylogenetisch  etablierter)  Versuch  einer  Tiergruppe,  auf 
einem  bestimmten  evolutiven  Niveau  die  verschiedenen  Nischen  eines  Lebensraumes  mit 
einer  oder  mehreren  Arten  zu  besetzen.  Die  entsprechende  Modellvorstellung  wurde  für 
höhere  Taxa  bereits  von  Sewertzoff  1931  entwickelt,  wie  Abbildung  zeigt.  Dieses  Bild 
veranschaulicht,  wie  die  Adaptationsebenen  (Ausgangsebene  A  und  die  phylogenetisch 
folgenden  Ebenen  P,  Q,  R)  gestufte,  d.  h.  nicht  durch  persistierende  Zwischenformen 
verbundene  reale,  phylogenetische  Einheiten  darstellen,  von  denen  jede  für  sich  und 
nach  den  ihr  eigenen  Entwicklungsgesetzen  zu  einer  mehr  oder  weniger  grossen  Arten¬ 
gruppe  auffächert,  deren  Einzelarten  sich  auf  die  Nischen  des  Lebensraumes  verteilen. 
(Sewertzoff  nennt  den  ersten  Prozess,  in  dem  die  Qualitätsstufung  gewonnen  wird, 
«Aromorphose»,  den  Folgeprozess  der  Auffächerung  im  erreichten  Niveau  die  «Idioadap- 
tation»). 

Alles  hier  zum  Wesen  der  Gattung  angedeutete  entzieht  sich  bisher  der  exakten 
Formulierung  als  Gesetz.  Es  wird  lediglich  als  «Regel»  oder  als  «Tendenz»  fassbar, 
Ausnahmen  sind  offenbar  vorhanden  und  erschweren  die  Aussage;  ein  einmütiges  Gat¬ 
tungskonzept  ist  in  der  Wissenschaft  der  biologischen  Systematik  also  noch  nicht  erre¬ 
icht.  Durch  die  Einbeziehung  der  Ökologie  in  das  Gattungskonzept  ergibt  sich  aber  die 
Möglichkeit,  einen  neuen  Gesichtspunkt  in  die  Diskussion  einzuführen,  der  die  Gewis¬ 
sheit  verstärkt,  dass  das  fragliche  Phänomen  eine  reale  Naturerscheinung  ist  und  daher 
zum  legalen  Objekt  der  Naturwissenschaft  werden  muss.  In  diesem  Sinne  sind  Arten 
und  Gattungen,  weit  mehr  als  die  höheren  Systemkategorien,  dem  forschenden  und 
prüfenden  Zugriff  der  Taxonomcn  zugänglich,  während  für  höhere  Kategorien  andere 
erkenntnistheoretische  Bedingungen  gelten  mögen,  wie  es  schon  in  einem  alten  Satz 
von  Linné  anklingt:  Classis  et  Ordo  est  Sapientiae,  Genus  et  Species  Naturae  Opus. 


SUR  LES  TERMITES  DE  ROUMANIE 
M.  A.  Ionescu 

(Faculté  de  Biologie,  Bucarest,  Roumanie) 

Vu  l'intérêt  que  pourrait  présenter  la  connaissance  de  l’écologie  et  de  la  réparti¬ 
tion  géographique  des  termites  dans  le  Sud-Est  de  l’Europe,  nous  allons  résumer,  dans 
ceux  qui  suivent,  les  connaissances  qu’on  possède  actuellement  sur  les  termites  de  Rou¬ 
manie.  L’espèce  qui  nous  intérèsse  c’est  Reticulitermes  lucifugus  Rossi,*  un  insecte  qui 
a  réussi  á  s’avancer  plus  loin  vers  le  Nord  et  l’Est,  dépassant  ainsi  la  région  Méditerra- 
néene,  son  aire  géographique  englobant  aussi  la  péninsule  des  Balkans,  et  la  moitié  Sud 
et  Sud-Est  de  la  Roumanie. 

La  répartition  géographique  des  animaux  terrestres  étant  conditionnée  en  premier 
lieu  par  la  température  et  l’humidité,  en  tant  que  facteurs  écologiques  de  la  plus 
grande  importance,  en  constate  que  la  répartition  des  termites  en  Roumanie  se  rattache 
étroitement  aux  conditions  de  température  et  d’humidité  qui  y  régnent.  Lorsqu’on  com¬ 
pare  Taire  de  R.  eucifugus  à  la  carte  des  isothermes  annuelles  pour  une  période  de 
40  ans,  on  est  frappé  par  le  fait  que  la  limite  Nord  de  la  répartition  de  cette  espèce  de 
termite  suit  rigoureusement  le  contour  de  l’isotherme  annuelle  de  10°  C,  se  trouvant  im¬ 
médiatement  au-dessous  de  celle-ci. 

En  ce  qui  concerne  l’humidité  moyenne  annuelle  de  l’aire  en  question,  les  statisti¬ 
ques  pour  la  même  période  de  temps  montrent  que  les  précipitations  annuelles  moyennes 
ont  été  de  400 — 500  mm.  D’autre  part,  l’aire  de  R.  lucifugus  en  Roumanie  coïncide  avec 
la  province  Pontique  (voisine  de  la  Mer  Noire),  de  la  carte  des  provinces  biogéographi¬ 
ques  de  la  Roumanie. 

Etant  donné  que  la  limite  Nord  de  l’aire  de  R.  lucifugus  en  Europe  passe  à  travers 
la  Roumanie,  il  est  particulièrement  intéressant  de  considérer,  au  point  de  vue  écolo¬ 
gique,  comment  cette  limite  géographique,  avec  ses  sinuosités,  reflète  la  résultat  des 
conditions  écologiques  qui  y  régnent.  R.  lucifugus  est  un  insecte  terricole,  dont  la  vie 
est  étroitement  liée  au  sol,  ses  galeries  étant  toujours  creusées  soit  exclusivement  dans 
le  sol,  soit  dans  les  troncs  des  arbres,  poteaux,  échalas,  ou  autres  structures  en  bois  et 
dans  le  sol  sous-jacent.  En  Roumanie,  les  colonies  de  R.  lucifugus  se  développent  dans 
le  sol  des  forêts  de  plaine  et  dans  les  vieux  troncs  des  arbres,  aussi  bien  que  dans  les 
sols  des  champs,  dans  la  steppe  ensoleillée  et  pierreuse  de  la  Dobrogea,  ou  dans  les 
régions  sablonneuses  couvertes  de  végétation  arborescente. 


*  Dr.  Ivan  Hrdy,  dans  un  travail  publié  à  Prague  en  1961  (Acta  Faun.  Ent.  Mus. 
Nat.,  Prague,  7,  61,  97 — 107),  considère  qu’en  Roumanie  on  trouve  l’espèce  Reticuli¬ 
termes  clypeatus  Lash.,  ce  qui  ne  correspond  pas  à  la  réalité.  On  a  confondu  dans  ce 
travail  les  caractères  individuelles  avec  les  caractères  spécifiques. 
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R.  lucifugus  a  été  inclus  dans  la  liste  des  insectes  nuisibles  de  Roumanie.  De  puis¬ 
santes  colonies  existent  même  dans  les  grandes  villes,  dans  certains  quartiers,  où  ils 
attaquent  des  clôtures  et  des  maisons  en  bois,  ainsi  que  les  échalas  des  jardins  potagers. 
Quelque  fois  les  termites  ont  attaqué  les  racines  des  tomates  et  des  aubergines.  Des  co¬ 
lonies  de  termites  ont  été  signalées  également  dans  les  vignes,  qui  parfois  ont  été  sé¬ 
rieusement  attaquées,  surtout  dans  les  sols  sablonneux. 

On  a  étudié  chez  les  termites  de  Roumanie  la  microfaune  de  Flagellés  et  des  Schi- 
sophytes  qui  vive  dans  l’intestine  des  larves,  ovrières  et  soldats.  Parmi  les  Flagellés , 
ceux  qui  ont  été  le  mieux  étudiés  sont  les  Hypermastigines.  Le  genre  Spirotrichonympha 
est  représenté  par  une  espèce  différente  de  celles  décrites  par  Grassi  et  par  Georgévitch. 
L’espèce  à  laquelle  nous  faisons  allusion  est  le  Spirotrichonympha  crinita  Ionescu  et 
Murgoci,  1949.  Les  autres  espèces  de  Hypermastigines  qu’on  y  trouve  sont  Trichonympha 
agillis  Leidy  et  Holomastigotes  elengatum  Grassi.  Mais  la  forme  prédominante  est  une 
variété  nouvelle  de  Trichonympha  agilis,  à  sovoir  Trichonympha  agilis  var.  danubica 
Ionescu  et  Murgoci. 

En  dehors  des  Flagellés ,  dans  la  panse  rectale  de  Reticulitermes  lucijugus  de  Rou¬ 
manie  vivent  des  Schisophytes  en  grand  nombre,  les  plus  fréquents  et  les  plus  constants 
étant  les  Spirochètes ,  les  Fusiformes  et  les  Bacilles  flexibles  géants;  on  a  rencontré  les 
espèces:  Spirochaeta  termitis  Leidy-Dobell,  Spirochaeta  minei  Prowazek,  Spirochaeta  hilli 
Duboscq  et  Grassé,  Fusiformis  termitidis  Hoelling,  Fusiformis  hilli  Duborcq  et  Gassé. 


<DAYHA  TJIEH  ( HOMOPTERA ,  APHIDINEA)  BLICOKOrOPHLIX  CTEIIER 

3AnAAHOR  CHEHPH 


O.  I.  Ivanovskaja  —  O.  IL  HßaHOBCKan 
(EuoAoeunecKuü  uhctutijt  CO  AH  CCCP,  Hoeocuôupcn,  CCCP) 

BfcicoKoropHtie  CTenn  3ana^HOH  CnônpH  pacnojionmHBi  b  npenejiax  AjiTae-CanHCKOH 
ropiion  cncTeMLi.  CTenn  AjiTan  naxoAHTcn  Ha  BBicoTe  ao  1500 — 2000  m  Han  yp.  m.,  Ty~ 
RHHCKiie  —  Ha  BLicoTe  OT  700  no  1700  m.  BticoKoropHbie  CTenn  HacejineT  ôojiee  120  bh- 
AOb  TJieiì,  H3  HHX  na  AjiTae  115,  b  TyBe  106. 

TyBiiHCKiie  CTenn  MecTaMH  nivieiOT  onycTBraemiBie  jiaHAHiac|)TBi  n  oôJiaAaiOT  ôojiee 
3acymjiHBBiM  KJiHMaTOM.  AjiTancime  CTenn  xapaKTepH3yiOTCH  ôojibhihm  pa3Hoo6pa3HCM 
pacTHTejiBHoro  nonpoBa  h  ôojiee  BJianmBiM  KJiHMaTOM.  HecMOTpn  Ha  3to,  ohh  HMeiOT  p ha 
oôrgnx  BHAOB  TJien.  K  him  othochtch  Acyrthosiphon  caraganae  Choiodk.,  Aphis  cracci- 
vora  Koch.,  A.  fabae  Scop.  (Ha  Caragana) ,  Atheroides  serrulatus  Halid.,  A.  karakumi 
Mordv.,  Rungsia  may  dis  Pass.,  Schizaphis  graminum  Rond.  (Ha  Gramineae) .  CneriAHÍHiu- 
HBiMH  a^h  aJiTaucKHX  CTeneii  hbjihiotch  Iziphia  maculata  Nevs.,  Laingia  psammae  Theob., 
Sitobion  avenae  Fabr.,  Macrosiphoniella  bicolor  Nevs.,  M.  artemisiae  B.  d.  F.,  Coloradoa 
viridis  Nevs.,  Titanosiphon  dracunculi  Nevs. — Ha  Artemisia  sp.  sp.  ,D,jih  TyBBi  Ha  nojiBi- 
HHX  cnen,H(|)HUHBi  Hanôojiee  Kcepo(|)HJiBHBie  bhabi  —  Cryptosiphon  artemisiae  Buckt., 
Cr.  innokentyi  Iv.,  a  Ha  Ajrrae  xapaicrepeH  MeHee  Kcepo(|)HjiBHBiH  bha  Protaphis  elongata 
Nevs.  JlanuaTKH  ( Potentilla  spp.)  BBicoKoropHBix  CTenen  3acejieHBi  npeHMymecTBemio 
Aphis  potentillae  Nevs.,  Longicaudus  trirhodus  Walk.,  Myzaphis  rosarum  Kalt.  H  AP- 
Ha  CJioHiHOgBeTHBix  ( Compositae )  oÔHTaiOT  Dactynotus  tarazad  L.,  D.  sonchi  L., 
D.  faceae  L.,  Brachycaudus  cardui  L.,  B.  helichrysi  Kalt.  Ha  30hthhhbix  ( Umbelliferae ) 
o6h],hmiï  a-ïïh  oôohx  pernoHOB  hbjihiotch  Cavariella  pastinacae  L.,  Hyadaphis  bupleuri 
CB.,  Semiaphis  anthrisci  Kalt.,  S.  dauci  F.  B  yôcaHypcKOH  CTenn,  pacnoJimneHHOH  iohî- 
nee  Tanny-Ojia,  OÔHTaiOT  Aphis  elegantula  Szel.  h  Pentaceratinaphis  samagaltaica  Iv. 
3th  bhabi  b  Apyrnx  CTennx  TyBBi  h  AjiTan  He  HannenBi.  B  CTennx  AjiTan  JKiiBeT  Macro- 
podaphis  primigenius ,  KOTOpBiu  OTcyTCTByeT  b  CTennx  TyBBi. 

Hapnny  c  Kcepo^njiBiiBiMii  BiinaMn  BCTpeuaiOTCH  Me30(|)HJiBHBie  bhabi  TJieü,  othoch- 
ipiiecH  K  pa3JiHHHBiivi  poAaM  ( Cavariella ,  Chaitophorus,  Cryptomyzus ,  Acyrthosiphon, 
Callipterus ) . 

BepTHKajiBHan  30HajiBH0CTB  0Ka3BiBaeT  cymecTBemioe  BJiHHHHe  Ha  (JopMiipoBaHHe 
a^HAo^ayHBi  bbicokotophbix  CTenen.  B  CTennx  Hapnny  c  Kcepo^HTaMH  Hepenno  BCTpe- 
naiOTCH  Me3o$iiTBi,  KOTopBie  paccejimoTCH  no  AOJiHHaM  pen  b  pe3yjiBTaTe  nero  B03HiiKaeT 
HenoTopan  CMemaHHocTB  a(|)HAO(|)ayHBi.  BMecTe  c  npeACTaBHTejiHMH  CTenen  3AecB  moîkho 
BCTpeTHTB  jKHTejien  TyHApBi,  JiecoB  h  nycTBiHB:  Cinara  laricis  Walk.,  Liosomaphis  abie - 
tinum  Walk.,  Macropodaphis  kuraijensis  Iv.,  Aphis  farinosa  Gmel.,  Rungsia  maydis 
Pass.,  Acyrtosiphion  caraganae  Chol.,  Titanosiphon  dracunculi  Nevs.,  Cryptosiphon  arte¬ 
misiae  Buckt.,  Cryptosiphon  innokentyi  Iv.,  Glyphima  betulae  Kalt.  HenoTopBie  io>KHBie 
bhabi  b  CBOK)  ouepeAB  npoiiHKJin  naJieKo  na  ceBep.  Tan,  b  panonax  jiecocTenu  npnoÔBH 
OÔHTaiOT  bhabi  ponoB  Macropodaphis ,  Microsiphon ,  Coloradoa ,  Protaphis ,  Cryptosiphon; 
b  iO/KHOH  Taiire  HanAOHti  Macrosiphoniella  artemisiae  R.  d.  F.,  M.  tanacetaria  Kalt., 
Brachycaudus  helichrysi  Kalt. 
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ATTEMPT  OF  A  ZOOGEOGRAPHICAL  REGIONALIZATION 
OF  THE  HOLARCTIC  BASED  ON  THE  DISTRIBUTION 
OF  AQUATIC  AND  SEMIAQUATIC  HETEROPTERA 


T.  Jaczewski,  A.  S.  Kostrowicki 
( Warsaw  University ,  Poland ) 

The  aim  the  studies  being  here  preliminarily  reported  on  was  to  get  knowledge 
of  the  spacial  differentiation  of  the  faunae  of  aquatic  and  semiaquatic  Heteroptera  of 
the  Holarctic.  This,  in  turn,  was  supposed  to  provide  a  basis  for  a  division,  as  objective 
as  possible,  of  this  zoogeographical  realm  into  smaller  zoogeographical  units.  The  object 
of  the  studies  was  the  geographical  distribution  of  the  species  occurring  in  the  Hol¬ 
arctic  and  in  border  zones  of  adjacent  zoogeographical  realms,  belonging  to  the  following 
families:  Corixidae ,  Notonectidae,  Pleidae ,  Helotrephidae,  Naucoridae ,  Aphelocheiridae , 
Belostomatidae,  Nepidae,  Ochteridae,  Gelastocoridae ,  Mesoveliidae,  Macroveliidae,  Velii- 
dae,  Haloveliidae ,  Gerridae ,  Hydrometridae ,  Hebridae  and  Aepophilidae.  There  are 
over  900  such  species.  Unfortunately,  their  taxonomic  value  is  not  always  equal  and 
comparable,  as  some  of  them  may  represent  merely  infraspecific  taxa.  Adequate,  modem 
taxonomic  revisions  are  not  available  for  all  the  groups  in  question,  and  truly  biotaxo- 
nomic  investigations,  in  particular  based  on  breeding  experiments,  have  almost  never 
been  undertaken  on  these  insects.  There  can  be  no  doubt  either  that  the  faunae  of  aqua¬ 
tic  and  semiaquatic  Heteroptera  are  not  sufficiently  well  know  in  all  parts  of  the  Hol¬ 
arctic.  The  applies  in  the  first  line  to  southern  and  middle  China  and  to  some  countries 
of  South-Western  Asia. 

A  check-list  of  all  the  species  dealt  with  in  the  present  studies,  data  on  tlieir 
distribution  and  with  a  corresponding  taxonomic  and  faunistic  bibliography,  will  be 
published  (by  the  senior  author)  in  a  separate  paper. 

The  total  area  of  the  Holarctic  has  been  divided  into  110  working  territorial  units 
(WTUs)  coresponding  to  landscape  regions  or  general  physiographic  regions  applied 
in  physical  geography.  We  have  adopted,  in  principle,  the  regions  marked  with  capitals 
and  Arabic  numerals  on  maps  96,  116,  136  and  156  of  the  Soviet  Atlas  of  Physical 
Geography.1 

We  have  only  introduced  insignificant  changes  consisting  mainly  in  fusions  of 
certain  regions  in  the  Arctic  zone  where  the  fauna  aquatic  and  semiaquatic  Heteroptera 
is,  in  general,  rather  poor  and  shows  little  regional  differences.  In  several  cases,  we 
have  also  taken  more  into  account  the  differentiation  of  the  plant  cover.  To  obtain 
data  enabling  to  draw  the  southern  boundary  of  the  Holarctic  the  faunae  of  the  border 
zones  of  adjacent  zoogeographical  realms  have,  as  already  mentioned,  been  partly 
included  in  the  studies.  The  accepted  division  of  the  Holarctic  into  the  110  WTUs  is 
shown  in  fig.  1. 


Fig.  1.  Division  of  the  Holarctic  into  WTUs. 

1  —  Iceland;  2  —  Arctic  of  Europe  and  West  Siberia;  3  —  Arctic  of  East  Siberia;  4  —  American  Arctic; 
5  —  Scandinavian  Mountains;  6  —  Fennoscandian  Shield;  7  —  Northern  Belt  of  East-European  Plain; 
8  —  Western  Part  of  East-European  Plain;  9  —  Central-European  Lowlands;  10  —  Southern  Belt 
of  East-European  Plain;  ll  —  Pontic  Lowlands;  12  —  Kuban-Stavropol  Region;  13  —  British  Isles; 
14  —  France;  15  —  Central-European  Uplands;  16  —  Northern  Ural;  17  —  Central  Ural;  18  —  Southern 
Ural  and  Mugodjary;  19  —  Alps;  20  —  Veneto-Paduan  Lowland;  21  —  Pannonia;  22  —  Carpathians 
and  Transylvania;  23  —  Vallachian  Plain;  24  —  Mountain  Crimea;  25  —  West  Caucasus;  26  —  East 
Caucasus;  27  —  Rion  Valley;  28  —  Kura  Valley;  29  —  Pyrenees;  30  —  Iberian  Peninsula;  31  —  Pro- 
venceal  and  Apenninean  Region;  32  —  Balkan  Region;  33  —  Dalmatian  and  Greek  Region;  34  —  West 
Siberia;  35  —  Siberian-Kazakhstan  Steppes;  36  —  Northern  Part  of  Central-Siberian  Plateau;  37  — 
Tungusia;  38  —  Minussinsk-Sayan  Region;  39  —  Altai;  40  —  Baykal-Stanovoy  Region;  41  —  Trans- 
baykalian  Uplands;  42  —  Yakutia;  43  —  Kamtshatka;  44  —  Kurils;  45  —  North- Amurian  and  Okhotsk 
Region;  46  —  Sakhalin;  47  —  Amur-Ussuri  Region;  48  —  Khinghan  Region;  49  —  Korean  Region; 
50  —  Hokkaido;  51  —  Honshu;  52  —  Kyushu,  Shikoku,  Ryukyu;  53  —  Aralo-Caspian  Region;  54  — 
Tien-Shan;  55  —  Pamiro-Alai;  56  —  Hindu  Kush;  57  —  Eastern  Plains  of  Central  Asia;  58  —  Kashgaria 
and  Djungaria;  59  —  North-Chinese  Lowlands;  60  —  Szechwan;  61  —  Middle  China;  62  —  South 
China;  63  —  North  Tibet;  64  —  West  Tibet;  65  —  East  Tibet;  66  —  Kashmir;  67  —  Himalaya;  68  — 
Armenian  Highlands;  69  —  Pontic  Mountains;  70  —  Lydia;  71  —  Anatolian  Highlands;  72  —  Taurus 
and  Cyprus;  73  —  The  Levant;  74  —  Mesopotamia;  75  —  Elburz  and  Talysh;  76  —  Khorasan-Afgha- 
nian  Mountains;  77  —  Central-Iranian  Highland;  78  —  South  Iranian  Mountains  and  Baluchistan; 
79  —  Arabia;  80  —  Maghreb  Countries;  81  —  Macaronesia;  82  —  Sahara;  83  —  Central-Saharian 
Mountains;  84  —  Nile  Vallay;  85  —  Sinai  and  Arabian  Desert;  86  —  Labrador;  87  —  Central-Canadian 
Taiga  Belt;  88  —  Southern  Belt  of  Great-Lakes  Lowlands;  89  —  Prairie  Region;  90  —  New  England, 
Nova  Scotia  and  Newfoundland;  91  —  Appalachians;  92  —  Atlantic  Coast  and  Florida  Lowlands; 
93  —  Mexican  Gulf  Lowlands;  94  —  South  Florida;  95  —  Mackenzie  and  Peace  River  Plains;  96  — 
Saskatchewan  Plains;  97  —  Great  Plains;  98  —  Texas  Plains;  99  —  Central  Alaska;  100  —  South 
Alaska;  101  —  Canadian  Rockies;  102  —  Central  Plateau;  103  —  Western  Ranges;  104  —  Southern 
Rockies;  105  —  Central  Highlands  and  Plateaus:  106  —  North  California;  107  —  Lower  California; 
108  —  North-East  Mexican  Region;  109  —  Inner-Mexican  Highlands;  110  —  North-West  Mexican 

Region. 


1  <bii3nKO-reorpa($wiecKnH  aTJiac  Mnpa.  M.,  1964  (10) +298  dp. 
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It  seems  that  in  view  of  the  biotic  features  of  the  aquatic  and  semiaquatic  II  e- 
teroptera  and  their  connection  with  widely  different  types  of  water  bodies  it  was 
justified,  in  this  case,  to  take  landscape  regions  as  WTUs.  Unfortunately,  we  had  to 
abandon  our  original  idea  of  applying  the  most  objective  method  of  dividing  the  whole 
area  studied  into  squares  of  appropriate  size,2  because  faunistic  data  would  then  be 
lacking  for  many  of  these  squares. 

The  presence  of  each  species,  even  if  it  were  found  at  a  single  point  only,  in  any 
particular  WTU  was  marked  on  a  separate  map.  The  data  on  these  maps,  taken  to¬ 
gether,  provided  lists  of  species  for  each  of  the  WTUs  and  made  possible  a  comparison 
of  the  particular  faune.  A  table  was  next  compiled  showing  the  number  of  species 
in  each  of  the  110  regional  faunae,  as  well  as  the  number  of  species  shared  between 
each  given  fauna  and  each  of  the  remaining  faunae.  This  table  formed  the  basis  for 
further  statistical  operations. 

In  view  of  the  very  different  number  of  species  in  the  faunae  of  the  particular 
WTUs  (from  1  species  in  WTU  1,  Iceland,  to  224  species  in  WTU  109,  Inner  Mexican 
Highlands,  see  fig.  2)  and  in  order  to  disclose  the  genuine  relationship  of  the  parti¬ 
cular  faunae  we  applied  the  formula  of  D.  Szymkiewicz  (1926), 3  called  also  Simpson 
coefficient  (1943), 4  to  calculate  the  coefficient  of  specific  relationship  of  the  faunae: 

p  =  4  <ioo. 

In  this  formula  C  denotes  the  number  of  species  common  to  the  twro  faunae 
{A  and  B)  compared,  and  A  the  number  of  species  in  the  less  numerous  fauna. 

As  a  result  of  these  calculations  we  obtained  a  table  of  coefficients  of  specific  re- 
lationschip  for  earch  of  the  110  faunae  with  each  of  the  remaining  ones.  The  values  of 
these  coefficients  have  been  arranged  in  a  so  called  Czekanowski  diagram. 

It  follows  from  the  data  shown  on  the  diagram  that  the  faunae  of  aquatic  and 
semiaquatic  Heteroptera  of  South  China  (WTU  62)  and  of  the  Himalayas  (WTU  67) 
have  a  completely  Oriental  character.  The  faunae  of  Middle  China  (WTU  61)  and  of 
East  Tibet  (WTU  65)  are  transitory  showing  a  large  dominance  of  Oriental  elements. 
Likewise,  the  fauna  of  Arabia  (WTU  79)  has  a  purely  Ethiopian  character,  wdiile  the 
fauna  of  the  Nile  Valley  (WTU  84)  and  the  fauna  of  the  Sinai  and  of  the  Arabian 
Desert  (WTU  85)  are  transitory  with  a  distinct  preponderance  of  Ethiopian  elements. 
In  the  Western  Hemisphere  the  fauna  of  the  Inner  Mexican  Highlands  (WTU  109) 
is  decidedly  Neotropical,  and  the  faunae  of  South  Florida  (WTU  94),  of  Lower  Cali¬ 
fornia  (WTU  107),  of  the  North-East  Mexican  Region  (WTU  108)  and  of  the  North- 
West  Mexican  Region  (WTU  110)  show  a  transitory  character  with  a  dominance, 
however,  of  Neotropical  elements. 

Thus,  the  southern  boundary  of  the  Holarctic,  for  the  group  of  animals  here  in 
question,  seems  to  run  as  follows  (fig.  3):  it  crosses  the  Ryukyu  Archipelago  south 
of  Okinawa  and  enters  the  mainland  of  Asia  in  the  vicinity  of  Shanghai  following 
further  west  the  lower  course  of  the  river  Yangtze  and  the  river  Han-Tsiang  up  to  the 
Tsinling  Shan  range;  here  the  boundary  turns  south-west,  crosses  East  Tibet  and  runs 
further  along  the  northern  frontier  of  Bhutan  and  Nepal  and  along  the  southern  fron¬ 
tier  of  Kashmir  towards  the  vicinity  of  Peshawar;  from  there  the  boundary  turns  south 
and  reaches  the  Indian  Ocean  near  Karachi;  on  the  western  coast  of  the  Persian  Gulf 
the  boundary  begins  again  in  Kuwait,  follows  the  northern  border  of  the  Syrian  Desert, 
runs  south  along  the  Antilebanon  and  turning  west  leaves  to  the  north  the  Dead  Sea 
and  reaches  the  Mediterranean  somewhere  near  Gaza;  in  Africa  the  boundary  starts 
on  the  Mediterranean  coast  in  the  vicinity  of  Alexandria  and  runs  south  parallel  to 
the  Nile  Valley  along  its  western  border  up  to  the  vicinity  of  Aswan,  whence  it  turns 
west  and  having  crossed  the  whole  southern  zone  of  the  Sahara  meets  the  Atlantic 
coast  near  Cape  Blanc;  in  America  the  boundary  leaves  on  the  Neotropical  side  all 
the  isles  of  the  Caribbean  and  follows  on  the  continent  more  or  less  the  international 
frontier  between  the  United  States  and  Mexico. 

The  course  of  the  southern  boundary  of  the  Holarctic,  as  indicated  above,  has 
only  an  approximate  accuracy  and  requires  a  more  precise  tracing  based  on  a  thorough 
and  detailed  study  of  the  local  faunae,  especially  in  South  and  Middle  China,  in  West 
Pakistan,  on  the  Arabian  Peninsula  and  in  North  Mexico. 

A  preliminary  division  of  the  Holarctic  into  subordinate  zoogeographical  units 
of  various  rank  based  on  the  study  of  the  faunae  of  aquatic  and  semiaquatic  Hetero¬ 
ptera  is  shown  in  fig.  3.  As  it  can  be  seen,  the  faunae  of  the  Palearctic  and  of  the 


2  In  our  studies  the  squares  could  not  he  larger  than  50X50  km. 

3  D.  Szymkiewicz.  Étude  comparative  de  la  distribution  florale.  I.  Rev.  Forest. 
Fr.,  Nancy,  31,  1926. 

4  J.  A.  P  e  t  e  r  s.  A  Computer  Program  for  Calculating  Degree  of  Biogeographical 
Resemblance  between  Areas.  Syst.  Zool.,  Lawrence,  Kans.,  17,  1968. 
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Fig.  2.  The  number  of  species  in  various  parts  of  the  Holarctic. 

20—29;  3  —  30—44;  4  —  45—64;  5  —  65—89;  6  —  90—119;  7  —  120—154;  8  —  155—194;  9  —  195  and  more. 


Fig.  3.  The  preliminary  division  of  the  Holarctic  into  subordinate  Zoogeograpliical  units. 
Boundaries:  J  —  of  realm;  2  —  of  kingdom;  3  —  of  subkingdom;  4  —  of  province;  5  —  of  subprovince;  6  «  of  region. 


Nearctic  represent,  at  the  species  level,  two  separate  zoogeographical  units  of  a  high 
rank.  There  are  only  very  few  species  the  distribution  areas  of  which  extend,  at  least 
partly,  in  both  these  parts  of  the  Holarctic.  Of  course,  if  we  take  into  consideration 
not  species  but  genera,  then  the  differences  between  the  Palaearctic  and  the  Nearctic 
will  become  smaller  and  the  rank  of  these  units  correspondingly  lower.  In  the  Arctic 
zone  (WTUs  1 — 4)  the  faunae  of  aquatic  and  semiaquatic  Heteroptera  are  very  poor 
(1 — 11  species)  and  consists  of  species  widely  distributed  in  more  southern  regions  as 
well.  This  group  shows  therefore,  no  peculiar,  specialized  Arctic  fauna.  It  can  be  no¬ 
ticed  also  in  fig.  3  a  distinctly  stronger  differentiation  of  the  Palearctic  than  of  the 
Nearctic  faunae:  while  in  the  Palaearctic  three  zoogeographical  subkingdoms  comprize 
together  six  zoogeographical  provinces,  in  the  Nearctic  we  have  only  one  subkingdom 
divided  into  three  provinces. 

In  the  course  of  our  studies  we  were  able  to  find  also  that  in  certain  parts 
of  the  Holarctic  the  fauna  of  aquatic  and  semiaquatic  Heteroptera  is  still  insufficiently 
known.  This  renders  a  detailed  zoogeographical  analysis  of  the  corresponding  local 
faunae  very  difficult  and  makes  the  distribution  pattern  obscure.  This  applies  in  the 
first  line,  as  mentioned,  to  China  and  South-Western  Asia.  Several  other  regions, 
as  e.  g.  the  Iberian  Peninsula,  the  Apennine  Peninsula,  some  parts  of  Siberia,  Korea, 
Japan  (in  particular  Honshu),  as  well  as  a  broad  border  zone  between  Canada  and  the 
United  States,  require  detailed  local  studies  as  it  is  most  probable  that  through  these 
regions  run  certain  zoogeographical  boundaries. 

A  full  account  of  the  studies  here  briefly  reported  on  will  be  published  elsewhere. 


HEKOTOPEIE  OCOEEHHOCTH  OOPMHPOBAHHH  (PAYHEI  EJIOX 

(APHANIPTERA)  YCCP 

V.  I.  Jurkina  —  B.  H.  lOpniHa 
(HucTUTyr  30ojiozuu  AH  YCCP,  Kuee,  CCCP) 

A(£aHmiTepo(|)ayHa  YCCP  npe^CTaBJineT  codon  Mnoroo6pa3HLin  h  cjiojkhlih  3ooreo- 
rpa(f)nuecKHii  KOMnjieKc,  c$opMHpoBaHHi>in  113  pa3jmuHLix  no  reojiornuecKOMy  B03pacTy 
h  reHeTHuecKHM  cbh3hm  BJieMeHTOB;  ocHOBy  3Toro  KOMnjieitca  cocTaBJineT  aBToxTOHHan 
(f)ayHa. 

OayiiBi  CTenHLix  n  jiecHBix  pañoHOB  yupairati  BectMa  paajmuHLi  no  CBoeMy  nponc- 
xoni/jemno. 

A(|)aHnnTepo(|)ayHa  CTeneü  yCCP  npe^CTaBJieHa  CTenHLmn  BiflaMii  n  no^BH^aMii, 
oÔTmflnHeHHLiMH  b  ßBa  ceMencTBa:  Ctenophthalmidae  n  Ceratophyllidae.  B  ochobhom 
ohii  HBJinioTCH  cneipufuiuecKHMH  napa3HTaMH  cjientimeñ,  cycjiiiKOB,  TymnaHUHKOB,  a  hx 
pacnpocTpaHeHne,  Tan  Hie  Kan  n  pacnpocTpaHemie  hx  xo3neB,  Tecno  CBH3aH0  co  CTen- 
hlim  jiaH3ma(f)T0M. 

Cnen;n(f)HuecKHe  öjioxh  eßponencKnx  cjientimen  npeßCTaBJieHLi  b  coBpeMennon 
(jjayHe  yCCP  aByMH  Mop^oJiornnecKn  neTKo  OTrpaHnuemiLiMH  rpynnaMH  6jiox  no^po^a 
Spalacoctenophthalmus  Wagn.  OftHa  H3  hhx  BKJHonaeT  S.  spalacis  J.  et  R.,  S.  jeanneli 
Jord.,  pacnpocTpaneHHLix  b  lOHiHopycciinx  CTennx,  npe^Kapname  n  Ha  EajmaHax, 
a  TaKHie  S.  gigantospalacis  Ioff,  KOTopnin  odmaeT  sa  npe,n¡ejiaMH  yKpanHBi,  b  ceßepo- 
BOCTOUHOM  HpeflKaBKa3i>e,  ho  Mop^oJiornnecKH  onenn  6jih3ok  k  Ha3BaHHLiM  BH^aivi 
(Ho(f)(f),  1929;  PocmraeB,  1966).  Bropyio  rpynny  o6pa3yiOT  ^Ba  BH,n;a:  öaJiKaHOKnn 
S.  montícola  K.  n  S.  caucasicus  Tasch.  nocjieflHnn  pacnpocTpaHeH  Ha  TeppiiTopnn 
yKpaHHCKHX  (K>ro-3anaAHan  nacTt),  MOJi^aBCKiix  n  npn^yHaHCKiix  CTenen,  a  Tanme  Ha 
EajiKaHCKOM  nojiyocTpoße. 

Hepe3  noflpoA  Palaeoctenophthalmus,  2  BHßa  KOToporo  HiHByT  Ha  ropHOM  cJientime 
b  3aKaBKa3te  h  CpeflHeä  A3hh,  paccMaTpHBaeMLin  no^po^  CBH3tiBaeTCH  c  9$hohckiimh 
npe,n;cTaBHTeJiHMH  Ctenophthalmus. 

PacnpocTpaHeHne  n  Mop$ojiornuecKHe  ocoöeHHocTH  cnen;ii(J)HHecKHX  öjiox  eBponen- 
CKHx  cjientimeñ,  no-BH^HMOMy,  yKa3LiBaiOT  Ha  aBTOXTOHHOCTt  nponcxonifleHna  3Thx 
BiigoB  öjiox  b  CTenHLix  panoHax  3ana^H0H  nacTii  najieapKTHKH  (lOHiiiopyccKHe  CTenn, 
EajiKaHLi  h  Manan  A3hh)  h  Ha  öojiee  rjiyöoKne  KopHH  hx,  yxo^nique  b  3<|)HoncKyio 
$ayny. 

CHeqiH^HHecKHH  napa3HT  cycjiHKOB  ( Citellus )  —  Ceratophyllus  ( Citellophilus ) 
simplex  Wagn.  —  bxo^ht  b  cocTaB  lOHiHopyccKO-SaJiKaHCKOH  tjiayHLi,  a  CTpyKTypa 
apeajia  h  Mop^ojiornuecKHe  ocodemiocTn  3Toro  BH^a  h  6jih3Khx  k  HeMy  (JopM  yKa3Bi- 
BaiOT  Ha  CBH3L  ero  c  Majioa3imcKOH  (JayHon. 

TaKCOHOMiinecKne  h  reorpa^nuecKHe  cbh3h  Stenoponia  iripectinata  Tirab.  c  He- 
COMHeHHOCTLK)  yKa3LIBaiOT,  HTO  B  HJpOIHJIOM  OH  HMeJI  CnJIOHIHOH  apeaJI  H,  B03M0HÍH0, 
nepBHHHLiM  n;eHTpoM  ero  pa3BiiTHH  onuia  30Ha  a$po-Majioa3HHCKoro  Cpe,n;H3eMHOMopLH. 
B  /jajibHeiinieM  oh  flocmr  3HauHTejiLHOH  hoabhaoboh  ftH^epeHquaipin.  Haxoni^eHHe 
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S.  tripectinata  Tirab.  b  KapnaTax  (BticopKan,  1964),  no-BHAHMOMy,  no^TBepJK^aeT 
MneHHe  pnga  aBTopoB  (IlHAonjiïïHKO,  1954)  o  njinopeHOBBix  cbh3hx  (fmyHLi  KapnaTCHOii 
ropHon  cipaHLi  h  npiiKapnaTCKHx  panoHOB  c  KUKHoeBponencKimn  ctgiihmii  ot  Eajinan 
Ao  Majioii  A3HH. 

TeneTHBecKne  cbh3h  MeîKAy  (JmyHon  6jiox  CTennon  3ohbi  EßponBi  n  Cpe^Heñ  h  IJeH- 
TpajiLuon  A3HH  npocjie>KnBaiOTCH  Ha  pnAe  biiaob;  ajih  ôojitmuHCTBa  h3  hhx  xapaKTepHa 
noABHAOBaa  AH^^epeHHiHapHH  ( Ophthalmopsylla  volgensis  Wagn.  et  Ioff;  Ceratophyllus 
(Citellophilus)  tesquorum  Wagn.;  Neopsylla  setosa  Wagn.  n  AP-)- 

A(|>aHnnTepo(|)ayHa  jiecHoñ  3ohli  yCCP  BKJiionaeT  npenMynjecTBeimo  jiecHLie  eBpo- 
nencnne,  eBpoa3naTCKne  bhabi  h  uacTmmo  bhabi,  o6in¡ne  c  HeapKTHKon,  HanpnMep  Ce¬ 
rai  oph y llus  ( Amalaraeus )  penicilliger  Gr.  —  ôopeajiBHBin  bha,  HMerorgnn  n;ripKyMnoJiHp- 
Hoe  pacnpocTpaHenne. 

B  (J)opMiipoBaHHH  pernoHaJiBHon  $ayHBi  6jiox  JiecHon  30hli  npnHHMajin  yuacTiie, 
KpoMe  pejniKTOBBix  TpernuHBix  BHAOB  —  Myoxopsylla  jordani  Ioff  et  Agr.,  Tamne  cpeA- 
HeeBponeiícKnñ  KOMnJienc  6jiox  —  Ctenophthalmus  solutus  J.  et  R.,  Ctenophthalmus 
(  Euctenophthalmus)  obtusus  J.  et  R.  n  AP- 

IIoApoA  Corrodopsylla  (poA  Doratopsylla  J.  et  R.),  npeACTaBJienHLin  b  pernonajiBHon 
$ayHe  6jiox  oahiim  bhaom  Doratopsylla  (Corr.)  birulai  Ioff,  C0Aep>KHT  HapnAy  c  na- 
jieapKTimecKHMH  ojieMeHTaMH  Tañase  bhabi,  pacnpocTpanenHBie  b  CeBepHon  n  U,eHTpajiB- 
Hon  AMepnne. 


ORIGIN  AND  COMPOSITION  OF  CERTAIN  AGROTIDS 
(. LEPIDOPTERA )  IN  THE  HIMALAYAS 

A.  P.  Kapur 

(Zoological  Survey  of  India,  Calcutta,  India) 

Species  of  the  genus  Agrotis  Ochsenheimer  and  allied  genera,  are  of  great  econo¬ 
mic  importance.  Some  of  these  are  also  of  interest  on  account  of  their  migratory  habit. 
Their  origin  and  composition,  in  a  particular  area  like  the  Himalayas  which  are  well- 
known  as  the  meeting  place  of  the  Palaearctic  and  the  Oriental  fauna,  is  of  great 
interest.  Certain  species  are  believed  to  migrate  from  the  Gangetic  plains  northwards 
to  the  Himalayas  in  summer  and  in  the  opposite  direction  in  the  winter.  They  cause 
considerable  damage  to  crops  in  both  these  seasons.  However,  the  taxonomy  of  Indian 
species  was  not  satisfactorily  known  and  in  another  paper  by  the  author  and  G.  S.  Arora 
a  thorough  study  of  some  22  species  belonging  to  four  genera  available  in  the 
collection  of  the  Zoological  Survey  of  India  has  been  made.  The  present  paper  deals 
with  certain  zoogeographical  aspects  based  on  this  study. 

1.  Agrotis  Ochsenheimer  is  recorded  from  different  parts  of  the  world  although 
the  majority  of  its  species  come  from  the  palaearctic  region.  Only  a  few  of  these,, 
which  even  otherwise  are  also  widely  distributed,  extend  their  range  into  the  Oriental 
region.  Material  of  8  species  has  been  studied  in  the  present  context.  A.  ypsilon  (Rot- 
temburg)  is  universally  distributed.  A.  segetum  (Schiff.)  occurs  in  the  Palaearctic, 
Ethiopian  and  Oriental  regions.  A.  spinifera  (Hubner),  A.  flammatra  (Schiff.)  and 
A.  plecta  (Linn.)  occur  both  in  the  Palaearctic  and  Oriental  regions,  but  are  more 
widespred  in  the  former.  A.  corticea  (Schiff.)  is  distributed  in  Europe  and  the  Hima¬ 
layas  (Kashmir  to  Sikkim).  A.  subspinifera  (Hampson)  (new  comb.)  and  a  new  spe¬ 
cies  of  Agrotis  are  also  of  palaearctic  origin,  being  found  in  north-western  India  and 
Darjeeling  (subtropical  Himalayas),  respectively. 

2.  The  genus  Amathes  Hubner  is  regarded  as  palaeartic  by  both  Warren  (1910) 
and  Boursin  (1955),  who  recorded  two  of  its  species  from  the  Nepal  Himalayas. 
We  have  studied  4  Indian  species:  of  these,  Amathes  C-nigrum  (Linn.)  extends  from 
N.  W.  Himalayas  to  Sikkim,  Madras  and  Maharashta  state.  A.  consanguinea  (Moore) 
was  found  in  Kashmir,  Himachal  Pradesh,  Tibet  and  China.  A.  curviplena  (Walker) 
(new  comb.)  occurs  in  the  subtropical  Himalayas  (Sikkim  and  Darjeeling).  Only  1  spe¬ 
cies,  A.  deraiota  (Hampson)  is  found  in  Ceylon,  and  is  an  exception,  being  of  orien¬ 
tal  origin. 

3.  Diarsia  Hubner  is  a  large  genus.  There  are  about  15  species  recorded  from  India,. 
9  of  which  have  been  studied.  The  genus  is  also  widely  distributed  in  Japan  and  West 
China.  D.  putris  (Linn.)  is  distinctly  palaearctic,  being  recorded  from  Europe,  North- 
East  Asia  (Korea),  Japan,  China  and  the  Himalayas.  D.  sicca  (Guenee)  occurs  in  Hi¬ 
machal  Pradesh  and  Kashmir.  D.  cerastioides  (Moore)  extends  from  the  Punjab  to 
Sikkim  and  Darjeeling.  Almost  same  is  the  areas  of  D.  nigrosigna  (Moore)  and  D.  ru~ 
bicilia  (Moore),  distributed  from  Kashmir  to  Bhutan,  and  in  the  case  of  the  latter  as 
far  as  Burma.  D.  erubescens  (Butler)  is  distinctive  in  that  it  is  recorded  from  Hi¬ 
machal  Pradesh  in  the  north  to  the  Nilgiri  Hills  in  the  south.  The  other  3  species,. 
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known  only  from  Ceylon,  are  D.  ochracea  (Walker),  D.  ruptistriga  (Walker)  and 
D.  postfusca  Hampson  (new  comb.);  these  are  obviously  of  oriental  origin. 

4.  The  genus  Chersotis  Boisduval  is  distributed  over  Europe,  North  Africa,  Central 
Asia,  Siberia  to  Japan,  and  N.  China.  The  only  species  studied  from  India,  C.  triangu¬ 
laris  (Moore)  (new  comb.),  comes  from  the  subtropical  Himalayas  (Darjeeling,  Sikkim 
and  Bhutan).  It  is  also  known  from  Tibet,  Japan  and  East  Siberia. 

All  the  four  genera  of  the  Agrotids  studied  from  India  are  of  palaearctic  origin 
and  include  a  large  numbei  of  species  which  are  either  widely  distributed  in  the  Pa¬ 
laearctic  region  or  have  limited  distribution  in  the  Himalayas  —  both  in  the  temperate 
and  subtropical  parts.  Only  3  species  of  Diarsia  and  1  of  Amathes  are  confined  to  the 
Oriental  region,  and  the  remainder  bear  palaearctic  affinities  of  greater  or  lesser 
extent.  3  species  ( Agrotis  corticea ,  Diarsia  putris  and  Chersotis  triangularis)  are  solely 
palaearctic  in  distribution.  4  species  of  Agrotis  (A.  spinifera ,  A.  subspinifera ,  A.  flam- 
matra  and  A.  plecta)  extend  from  the  wider  areas  of  the  Palaearctic  region  to  the 
oriental  parts  of  India.  Two  more  species  ( Amathes  C-nigrum  and  Diarsia  erubescens) 
occur  in  the  palaearctic  of  the  Himalayas  and  extend  their  areas  to  the  Oriental  re¬ 
gion,  these  being  5  other  species  ( Amathes  consanguinea ,  D.  cerastioides ,  D.  nigrosigna 
and  D.  sicca )  are  distributed  widely  in  the  Himalayas,  whereas  species,  Amathes  cur- 
viplena  and  a  new  species  of  Agrotis  are  confined  to  the  subtropical  Himalayas.  Thus 
while  all  the  four  genera  studied  are  of  palaearctic  origin  the  composition  of  the  spe¬ 
cies  occurring  in  the  Himalayas  reveals  a  large  degree  of  endemicity  in  these  moun¬ 
tain  ranges. 


OCOEEHHOCTH  300rE0rPA(PHHECKHX  KOMnjIEKCOB  OAYHBI 
nHJIHJIBHfHKOB  ( HyMENOPTERA ,  SYMPHYTA)  THHB-IHAHH 

T.  T.  Kartasheva  —  T.  T.  KapTameBa 
(HayHHO-uccAedoearejibCKuü  uucruTyr  3eMJiedejiusi,  0pyH3e,  CCCP) 

B  <J)ayHe  nnjinjiBipHKOB  ropHon  cncTeMLi  TnHB-IIIaHn  npeftCTaBJieHBi  pa3jnniHBie 
30oreorpa<J)imecKHe  rpynnnpoBKH,  b  nacraocra  ojieMeHTti  najieapKrauecKOH  h  rojiapura- 
uecKon  <J>ayH.  K  rojiapKrauecKOMy  KOMnjiency  othochtch  b  ochobhom  npeflcraBiiTejiH 
noflceMeiicTB  Selandriinae,  Blennocampinae ,  Nematinae ,  Beerò  16  bh/i;ob  (11.3%  Been 
$ayHfci).  Ohh  mnpoKo  paccejieHBi  b  6opeajiBHOH  nacra  LiajieapKraKH,  3axoAHT  b  Cpejpi- 
3eMHOMopcKyio  h  Cpe^Hea3HaTCKyio  noAoßjiacra  h  CeBepHyio  AivtepHKy.  HeKOToptie  H3 
hex  HMeioT  pa3opBaHHLie  apeaJiBi. 

B  hhc.ho  najieapKTHuecKHx  bxo^ht  eBponeucKne,  eBponeucKO-cnÖHpcKne,  cHÖnpcKiie, 
eBponencKO-KaBKa3CKHe,  cpe^imeMHOMopcKHe  bh^bi,  kotopbim  npnnaßJienaiT  39.7%,  h 
cpeAHea3iiaTCKHe  BH^eMHKH,  cocraBJimomHe  31.9%  Been  (Jaymn  niurnjiBinnKOB.  OcrajiB- 
HBie  3ooreorpa$HnecKHe  rpynnnpoBKH  npe^cTaBJieHBi  He3HaHHTejiBHBiM  hhcjiom  bii^ob. 

npn  3ooreorpa^)nnecKOM  aHajiH3e  ($ayHBi  nHjiHJiBipiiKOB  no  cncTeMaranecKUM  rpyn- 
naM  BBipncoBBiBaeTCH  cjieÆyiomaH  KapraHa.  B  no^ceMencTBe  Nematinae  npeo6jia,n;aiOT 
mnpoKo  pacnpocTpaHeHHBie  najieapnranecRne  n  roJiapnranecnne  bh^bi.  M3  38  bh^ob 
9Toro  ceMeñcTBa  7  bh/job  (18.4%)  hbjihiotch  roJiapKTHHecKHMH,  31  bh,u;  (81.6%)  najieapn- 
ranecKun,  npnneM  H3  mix  jraruB  3  BH,n;a,  hjih  7.8%,  cpe^HeasnaTcmie  OHfleMHKH. 

BTopoe  MecTo  no  KOJinnecTBy  mnpoKo  pacnpocTpaHeHHBix  bu^ob  (79.4%  btoh 
rpynnBi)  npHHa^JiemnT  no^ceMencTBaM  Selandriinae  n  Blennocampinae.  B  Æpyrax  cn- 
CTeMaranecKHX  rpynnax  ohh  HanimaiOT  ycTynaTB  MecTo  3HfleMHHHBiM  BH,gaM.  Tan,  b  ce- 
MenCTBe  Cimbicidae  9Hji;eMHKaM  npHHaflJieîKHT  33.3%,  b  ceMencTBe  Cephidae  —  40,  b  ce- 
MencTBe  Argidae  —  54.5,  b  ceMencTBe  Tenthredinidae  —  63.6,  b  ceMencTBe  Pamphilidae  — 
100%.  , 

B  CBH3H  C  ÔOJIBmHM  pa3H006pa3HeM  npHpOAHO-KJIHMaraneCKHX  yCJIOBHH  B  ftOJIHH- 
HBix  3onax  h  ropHBix  noneax  TnHB-IJIaHH  oTflejiBHBie  30oreorpa<J)HHecKHe  rpynnnpoBKH 
miJIIlJIBipiIKOB  pa3MeiH,aiOTCH  B  COOTBeTCTBHH  c  HX  OKOJIOrHUeCKHMH  OCOÖeHHOCTHMH. 
B  nacTHOcra,  öopeajiBHBie  bh^bi,  b  ochobhom  Nematinae,  pacnpocrpaHeHBi  b  noHMeHHBix 
Jiecax.  PpynnBi,  xapaKTepHBie  ajih  otkpbitbix  npocTpaHCTB  ( Hartigia  Schdt.,  Cephus 
Latr.,  Arge  Sehr.),  oÖHTaiOT  b  nonce  npe^ropHn.  npe^cTaBHTejiH  3acymjiHBBix  cyxo- 
CTenHBix  Jianftma^TOB  ( Aprosthema  Rnw.,  Alloscenia  Enderl.,  Megalodontes  Latr.,  Do- 
lerus  Jur.)  oönTaiOT  b  30Hax  rjiyôoKHX  jKapKHX  aojihh. 

XapaKTepHBiM  HBJineTcn  pacnpocTpaHeHHe  aH^eMHUHBix  bh,h,ob.  Hx  KOJinnecTBO  3a- 
M6THO  B03paCTaeT  OT  ßOJIHHHBIX  30H  K  aJIBHHHCKOMy  HOHCy.  B  AOJIHHaX  OHH  COCTaBJIHIOT 
20.3%,  b  npeAropBHX  —  26.7,  b  cpe^HeropHOM  nonce  —  34,  b  cyôajiBHHHCKOM  h  ajiBnnn- 
CKOM  noncax  —  88  %  •  npnneM  HanHHan  c  npe^ropnn  h  æo  aJiBnnncKoro  nonca  ocHOBy 
9H,i],eMHnHOH  rpynnBi  cocTaBJimoT  po^Bi  T enthredo  L.,  Rhogogaster  Knw.,  Elinora  Bens. 

B  CBB3H  c  ocoôeHHOcraMH  reorpa^nnecKoro  nojiojKemiH  ropiinix  CHCTeM  Cpe/jHen 
A3HH  H  HeKOTOpOH  HX  H30JIHn,HH  OT  EßpOHBI,  CnÔHpH  H  P(eHTpaJIBHOH  A3HH,  HHTe- 
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peceH  Bonpoc  o  rrponcxoîK^eHnn  $ayHBi  nnjiHjitnjHKOB  n  nyrax  ee  pa3BiiTiiH  na 
paccMaTpiiBaeMoii  TeppHTopnii.  Hajnume  komiiohbhtob  eBponeucKoii  (jmyiiBi  cbii- 
.neTejiBCTByeT  o  miipoKiix  cbh3hx  c  Eßponoö  b  oT^aJieimbie  reojiorauecKiie 
3II0XII,  a  HacTynnBmaH  no3/Ke  Kcepo^njiiisapiiH  orpoMHLix  npodpaHCTB  Ka3axcTana 
co3^;ajia  pa3opBaHHOCTB  b  apeajiax  MHornx  bhaob.  C  Apyroii  CTopoHti,  ii3AaBHa  h  ao 
HacToatpero  BpeMeHn  cyipecTByiOT  nyra  nenpeptiBHoro  npomiKHOBemiH  biiaob  113  jjpyriix 
3ooreorpa(|)nBecKiix  oÖJiacTen,  b  cbíi3H  c  ueM  (JayHa  niiJiiiJiBin;iiKOB  3anaAnoro  Thhb- 
fflaim  b  3HaTniTejiLHOH  CTeneHn  OTjmuaeTCH  ot  $ayH  BocTouHoro  11  n,eHTpaJiBHoro 
THHB-IIIaHa. 

Hajinune  HenoToptix  BpeAHBix  biitjob  cBH3aHo  c  AeaTejiBHOCTBio  uejioBena.  He  bbi- 
3BiBaer  TaKHie  coMnenim  aBToxTOHHOCTB  npoiicxo/KAemia  neKOTopBix  rpynn,  bto  cbh- 
AGTeJIBCTByeT  O  CaMOÖBITHOCTII  (|)ayHBI  THHB-HIaHH. 


MORPHOLOGICAL  PECULIARITIES  OF  THE  FIRST-STAGE 
LARVAE  OF  TENEBRION1DA E  ( COLEOPTERA ) 

S.  I.  Kelejnikova  —  C.  H.  KejienHHKOBa 
(Zoological  Museum  of  Moscow  State  University,  USSR) 

There  are  known  over  15,000  species  of  Tenebrionidae,  one  of  the  most  numerous 
families  of  beetles.  The  amount  and  subdivision  of  the  family  have  not  been  finally 
determinated  so  far.  While  in  the  past  the  whole  system  was  mainly  based  on  imagi¬ 
nai  characters,  recently  larval  features  have  also  been  taken  into  account.  We  are 
interested  in  soil-inhabiting  xerophilous  Tenebrionidae  larvae,  i.  e.  of  the  two  major 
branches  of  Tenebrionidae.  We  consider  the  larvae  of  most  of  tentyrioid  Tenebrionidae 
and  the  larvae  of  the  groups  of  tenebrioid  Tenebrionidae  inhabiting  soil  ( Opatrini , 
Platyscelini ,  Pimeliini ,  etc.). 

Older  stages  of  Tenebrionidae  soil  larvae  belonging  to  different  taxa  are  rather 
often  alike  in  convergence  when  inhabiting  under  similar  conditions.  That  is  most 
apparent  in  hair  and  setae  characters,  while  general  morphology  (habitus,  the  structure 
of  the  ninth  abdominal  segment)  as  a  rule  preserving  its  peculiarity.  For  instance, 
the  hairiness  of  the  body  and  the  setae  on  the  labrum  exterior  surface  of  the  older- 
stage  larvae  of  the  tribes  Tentyriini ,  Akidini  und  Pimeliini  are  very  much  alike.  This 
enabled  some  scientists  (Skopin,  1962)  to  refer  the  tribe  Pimeliini  to  tentyrioid  branch 
of  Tenebrionidae.  Searching  for  «the  initial  state»  of  these  characteristics  of  the  larvae 
of  each  taxon  interesting  for  us,  we  turned  to  the  first-stage  larvae  to  trace  the  trends 
in  changing  the  labrum  spines. 

It  is  known  that  the  first-stage  larvae  (larvula)  of  nearly  all  beetles  are  very 
different  from  the  following  stages  (larva).  Tenebrionidae  do  not  represent  any  exce¬ 
ption.  There  can  be  three  reasons  for  larvula  great  differences,  i.  e.  ecological  adapta¬ 
tion  if  larvula  ecological  conditions  are  different  from  those  of  larvae  or  if  their  onto¬ 
genetic  functions  are  different,  the  availability  of  remaining  embryonal  adaptations, 
or  the  remains  of  the  archaic  features  of  «the  initial  state»  of  a  certain  taxon  larvae. 
The  xerophilous  Tenebrionidae  larvulae  do  not  feed  and  have  no  dispersal  function. 
The  structural  features  discovered  cannot  be  referred  to  embryonal  adaptations.  Thus, 
we  can  only  suggest  that  the  differences  observed  between  the  larvulae  and  larvae  of 
Tenebrionidae  should  be  accounted  for  by  larvulae  preserving  archaic  features  of  «the 
initial  state»  of  the  taxon  larvae.  This  is  also  proved  by  the  presence  of  the  larvula 
peculiarities  of  highly  specialized  tribes  in  the  larvae  of  less  specialized  tribes  of  the 
same  subfamily. 

So,  the  larvae  of  relatively  less  specialized  tenebrioid  Tenebrionidae  ( Opatrini , 
Pedinini)  have  clypeus  with  four  setae,  and  the  basic  formula  of  the  labrum  exterior 
surface  is  3 — 2 — 3,  i.  e.  the  discus  has  six  lateral  setae  and  two  mid-setae.  In  the  tribes 
Pimeliini  and  Platyopini ,  more  higher  specialized,  such  structure  is  not  typical  of 
larvae.  They  have  dense  hair  of  clypeus,  the  labrum  has  mid-  and  lateral  combs  of 
setae.  However  the  larvulae  of  these  tribes  are  characterized  by  the  same  formula 
(3—2—3)  and  the  same  distribution  of  setae  on  the  labrum  and  clypeus,  as  the  rest 
of  tenebrioid  Tenebrionidae . 

The  known  larvae  of  tentyroid  Tenebrionidae  ( Epitragini ,  Zophosini ,  Adesmiini , 
Akidini ,  Tentyriini)  have  dense  hairs  of  clypeus,  a  transversal  row  and  marginal  rows 
of  setae  on  the  labrum  (like  pimelioid  larvae);  while  the  larvulae  of  the  tribe  Akidini 
(Cyphogenia  Sol.,  Sarathropus  Kr.)  have  clypeus  with  four  setae  and  the  labrum  disc 
with  two  mid  setae.  The  larvulae  of  the  tribe  Tentyriini  also  have  clypeus  with  four 
setae  and  the  labrum  is  deeply  incised  in  the  anterior  part,  swollen  and  has  two  spines 
in  the  middle  of  the  disc.  This  type  of  the  labrum  structure  was  found  in  Mongolian 
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(Anatolica  Eschsch.),  South  African  ( Onymacris  Allard.)  and  Mediterranean  ( Tentyria 
Latr.)  genera  of  Tentyriini. 

Thus,  the  larvae  of  xerophilous  Tenebrionidae  being  alike  in  the  older  stages  in 
convergence  in  respect  of  the  labrum  set  of  setae,  in  the  first  stage  due  to  this  pecu¬ 
liarity  are  divided  into  two  groups  corresponding  to  the  family  division  into  two  major 
branches,  i.  e.  tenebrioid  and  tentyrioid  Tenebrionidae.  The  subfamily  Pimeliinae  is  re¬ 
ferred  to  tenebrioid  branch  as  should  be  expected  by  imaginai  features. 


ZUR  STELLUNG  DER  LITHOPHILIN  AE  UNTER  BESONDERER 
BERÜCKSICHTIGUNG  LARVALER  MERKMALE  ( COLEOPTERA ,  COCCINELLIDAE) 

B.  Klausnitz  er 

(Zoologisches  Institut  der  Fakultät  für  Forstwirtschaft,  Tharandt,  DDR) 

Die  Coccinellidae  umfassen  3  Unterfamilien:  Coccinellinae ,  Epilachninae ,  Litho- 
philinae.  Die  Stellung  der  Unterfamilien  zueinander,  sogar  ihre  Anordung  innerhalb 
der  Coleóptera  war  weitgehend  umstritten  und  unsicher.  Da  zur  Klärung  dieser  Frage 
bisher  nur  die  Kenntnis  der  Imagines  vorhanden  war,  stellte  man  meist  die  Lithophili- 
nae  den  Epilachninae  und  Coccinellinae  gegenüber.  Begründet  wurde  dies  durch  den 
Bau  der  Tarsen.  Schon  eine  Berücksichtigung  weiterer  morphologischer  Merkmale 
der  Imagines  widerlegt  die  oben  genannte  These  (Fühlereinlenkung,  Bau  der  Mandi- 
beln).  Gültig  und  beweisbar,  vor  allem  nach  larvalmorphologischen  Merkmalen,  ist 
eine  Zweiteilung  der  Coccinellidae  in  die  Epilachninae  einerseits  und  die  Lithophili- 
nae  und  Coccinellinae  andererseits.  Die  tiefe  Kluft  äussert  sich  seitens  der  Epilachni¬ 
nae  in  Vorhandensein  einer  vollständigen  Frontoclypealnaht,  einer  Epicranialnaht,  in 
der  V-Form  der  Frontalnaht  bei  den  Larven,  in  der  wabenartigen  Chorionskulptur  der 
Eier  (die  Eier  der  Lithophilinae  sind  unbekannt)  sowie  den  obengenannten  Imaginal- 
merkmalen.  Bei  den  anderen  beiden  Unterfamilien  sind  die  Kopfnähte  anders  ausge¬ 
bildet,  Fronthclypealnaht  und  Epicranialnaht  fehlen  meist,  das  Chorion  der  Eier  ist 
glatt.  Tiefe  Unterschiede  sind  auch  durch  die  Biologie  bedingt.  Die  Epilachninae  sind 
phytophag,  während  die  Lithophilinae  und  Coccinellinae  carnivor  (mit  Ausnahme  der 
mycophagen  Psylloborini )  sind.  Die  durch  die  Ernährungsfunktion  geprägten  Mund¬ 
werkzeuge  lassen  deshalb  deutliche  Unterschiede  erkennen,  die  sich  bei  Larven  und 
Imagines  im  Bau  der  Mandibeln  und  bei  den  Larven  ausserdem  an  der  Galea  zeigen. 

Die  Coccinellinae  und  Lithophilinae  sind  trotz  aller  Gemeinsamkeiten  durch 
mehrere  wesentliche  Merkmale  getrennt,  so  dass  sich  ihre  Bezeichung  als  2  Unterfa¬ 
milien  rechtfertigen  lässt.  Die  Lithophilinae  unterscheiden  sich  von  den  Coccinellinae 
durch  das  Fehlen  von  keilenförmigen  Borsten  am  Distalende  der  Tibia  und  eine  Auf¬ 
lösung  des  Prothoraxtergites  in  6  Teilsklerite  bei  den  Larven  sowie  durch  die  relative 
Grösse  des  3.  Tarsengliedes  der  Imagines.  Die  Coccinellinae  und  Lithophilinae  sind 
gegenüber  den  Epilachninae  durch  ein  reichlicheres  Vorhandensein  abgeleiteter 
Merkmale  gekennzeichnet.  Bei  der  Larven  der  Epilachninae  finden  sich  beispielsweise 
nur  primitive  Antennenformen,  während  die  Coccinellinae  zahlreiche  komplizierte  Spe¬ 
zialbildungen  aufweisen.  Ähnliche  Verhältnisse  kann  man  beim  Bau  der  Mandibeln 
und  der  Maxillen  beobachten.  Wenn  man  vielleicht  erwartet  hatte,  in  den  Zithop hilinae 
ein  Bindeglied  zwischen  Epilachninae  und  Coccinellinae  oder  gar  einen  Vorläufer  der 
Epilachninae  zu  finden,  so  dürfte  wohl  eher  Annahme  berechtigt  sein,  das  die  Litho¬ 
philinae  relativ  hoch  entwickelt  sind  und  sich  gegenwärtig  noch  im  Stadium  der  Auf¬ 
spaltung  befinden.  Diese  Auffassung  kann  durch  zwei  Tatsachen  bekräftigt  werden. 

1.  Die  Lithophilinae  sind  trotz  relativ  grosser  Artenzahl  sehr  einförmig  und  äus- 
serst  schwer  unterscheidbar.  Das  männliche  Genitalien,  dessen  Bau  sonst  bei  den 
einzehinen  Coccinellidenarten  sehr  verschieden  ist  zeichnet  sich  bei  den  Lithophilinae 
durch  grosse  Gleichförmigkeit  aus. 

2.  Es  lassen  sich  innerhalb  der  Coccinellidae  verschiedene  Entwicklungstendenzen 
erkennen: 

Die  Kopfnähte  der  Larven  werden  vereinfacht.  Die  Frontoclypealnaht  ist  bei  den 
Epilachninae  vollständig  vorhanden,  bei  den  Coccinellinae  fehlt  sie  teilweise,  bei  den 
Lithophilinae  völlig.  Die  Epicranialnaht  ist  bei  den  Epilachninae  vorhanden,  bei  den 
Coccinellinae  fehlt  sie  mit  Ausnahme  von  Chilocorus  (stets  klein,  aber  deutlich  vorhan¬ 
den)  und  Tytthaspis  (nur  bei  manchen  Individuen  ausgebildet),  bei  den  Lithophilinae 
fehlt  sie  völlig. 

Nach  dem  bisher  Gesagten  ist  es  wohl  gerechtfertigt,  die  Epilachninae  im  Sinne 
Hennigs  als  Schwestergruppe  den  Lithophilinae  und  Coccinellinae  gegenüber  zu  stellen 
sowie  die  Lithophilinae  als  weiter  entfernt  von  den  Epilachninae  zu  betrachten. 
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AHArHOCTHHECKOE  SHAHEHHE  AHATOMHHECKHX  H  KAPHOTHIIHHECKHX 

nAPAMETPOB  B  CHCTEMATHKE  XHPOHOMHfl 


A.  S.  Konstantinov,  S.  I.  Nesterova  —  A.  C.  KoHCTanmiioB, 

C.  II.  H  e  c  T  e  p  o  b  a 

(CaparoecKuü  soc.  ynueepcurer,  CCCP) 

Bn^oBan  ßnarHOCTHKa  jinniiiioK  xiipoHOMn^;,  ro  HacTOHmero  BpeMeHn  hjioxo  onpe- 
flejimomuxcn  30  BHAa,  MOHieT  6litl  yTonHeHa  3a  cneT  ncnojit30BaHHH  napaneipoB  aria- 
TOMiinecKoro  n  rpiTOJiornnecKoro  CTpoemin  cjiiohhlix  >Kejie3.  ripense  Beerò  npanHe 
pa3Hoo6pa3Ha  nx  BHenmnn  (JiopMa.  BcTpenaiOTcn  ?KeJie3Li  b  (|)opMe  y3KHx  n  ,ii;jihhhlix 
MemonKOB,  oKpyrjioii,  rpymeBnftiion  11  imon  $opMLi,  n;eJiLHbie  hjih  c  HecKOJiLKiiMn  jio- 
nacTimn.  ^liamocTiinecKoe  3HaneHiie  $opMLi  H\*ejie3  noBLiuiaeTcn  BCJieftCTBne  Kpaime 
ninpoKO  pacnpocTpaHeHHoñ  y  jihhhhok  aciiMMeTpim  b  CTpoeHnn  npaBon  n  jieBon  >Kejie3. 
/Janse  b  npe^ejiax  oftrioro  po^a,  HanpnMep  Cryptochironomus,  Polypedilum ,  Tanytarsus , 
BHeniHHH  (|)opMa  ?Kejie3  HacTOJibKo  pa3HOo6pa3Ha,  hto  b  pn^e  cjiynaeB  mojkct  cjiy?KiiTb 
j^ocTaToniiLiM  bh^oblim  KpnTepneM.  C  B03pacT0M  BHenmnn  $opMa  n  oTHocnTejibULin 
pa3Mep  >Kejie3  He  mchhiotch,  hto  noBbimaeT  ftiiarHOCTHnecKyio  ijeHHocTb  bthx  npii3naK0B. 

/Jjih  jinniiHOK  pa3Hbix  bh^ob  xapaKTepHo  hhcjio  rnraHTCKHx  ceKpeTopnbix  KJieTOK 
b  cjiiohhlix  H<ejie3ax,  KOTopoe  c  B03pacT0M  He  MeHHeTca.  Em;e  n;eHHee  æjih  bh^oboh  .unar- 
hoctiikh  pa3iioo6pa3He  b  pacnojioHœmiH  cenpeTopHLix  KJieTOK,  KOTopoe  ne  MeHneTcn  c  B03- 
pacTOM  h  o^miaKOBo  y  Bcex  ocoöeii  ßaHHoro  BH^a.  Kjictkh  xopouio  npocMaTpnBaioTCH: 
b  íKejie3ax  parné  npn  MajiOM  yBejinnemin  MHKpocKona  Ha  TorajiLHLix  npenapaTax,  <£hk- 
cnpoBaiiHLix  (JopMaJiHHOM.  B  oæhhx  cjiynanx  mraHTCKiie  cenpeTopHLie  KjieiKH  o6pa3yioT 
niHyp,  OKaiiMJiHiomnH  bcio  >KeJie3y  no  nepn^epnn,  b  ftpyrnx  —  hx  öop^iop  3amiMaeT 
TOJILKO  Ty  HJIII  IIHyiO  HaCTb  60KOBOH  nOBepXHOCTH,  B  TpeTLHX  —  Öop^IOpa  HeT  BOBCe. 
Oneiib  nacTo  cenpeTopHLie  KJieTKii  cjiaraioTcn  b  niHypbi,  nepeceKaioin;ne  nojiocTb  >Ke- 
Jie3bi,  nojipa3^ejiHK)in;He  ee  Ha  xapaKTepHLie  æojih.  Cnei^iH^iiHHo  pacnoJiojKemie  caMHX 
KJieTOK.  y  Miiornx  $opM,  HanpnMep  y  npeflCTaBHTejien  p.  Cryptochironomus ,  Hapn^y 
c  rnraHTCKHMH  ceKpeTopHbiMii  KJieTKaMn  HMeiOTcn  CBepxriiraiiTCKne,  pe3Ko  BLiftejimo- 
ipnecH  cpeßii  Apyrnx  cbohmh  pasnepaMn.  Hx  npncyTCTBiie  11  pacnojioníemie  nacTo  oKa- 
3LIBaiOTCH  ftOCTaTOHHO  TOHHLIMH  BHflOBLIMH  npH3HaKaMII.  ^IiarHOCTIIHeCKaH  H;eHHOCTI> 
pucyHKa,  o6pa3yeMoro  pacnojioHíemieM  cenpeTopHLix  KJieTOK,  ycnjiHBaeTcn  acnMMeTpnen; 
ero  CTpoeimn  b  npaBon  n  JieBon  Hîejie3ax.  Hhcjio  ceKpeTopHbix  KJieTOK  HCBejinKO,  pncy- 
iioK,  o6pa3yeMLin  iix  pn^oM,  oneHb  neTOK,  xapaKTepeH  11  pa3Hoo6pa3eH,  n  flange  èerjibin 
npocMOTp  TOTajibHoro  npenapaTa  cjiiohhlix  >Kejie3  b  ôojiLmiiiicTBe  cjiynaeB  coBepineHHo 
flocTaToneH  ^,jih  nocTaHOBKn  BiiflOBoro  ;n,narH03a.  HcRjironemie  cocTaBjiniOT  jihhhhkh 
Chironomus,  cjiiOHHLie  HíeJiesLi  KOTopbix  nocTpoenbi  ^obojilho  o^HOo6pa3Ho  n  ftaiOT 
cpaBiiiiTejiLHO  MaJio  nn^opMarpin,  npnroßHon  ajih  ftiiarnocTHHecKHX  ijejien. 

TnraHTCKHe  ceKperopHLie  KJieTKn  cjiiohhlix  >Kejie3  xnpoHOMH,n;,  o6pa3yioiH;necH 
b  pe3yjiLTaTe  nocjieflOBaTejiLHLix  ^ejieHHii,  npoTeKaiomjnx  b  cfiopMe  bh^omhtosob,  oöjia- 
flaiOT  OrpOMHLIMH  nOJinTeHHLIMII  XpOMOCOMaMH,  KOTOpLie  XOpOHIO  BIIflHLI  Ha  ftaBJieilLIX 
npenapaTax,  OKpameHHLix  an,eTOKapMHHOM.  B^ncjio  n  CTpoeHne  xpoMocoM  HMeiOT  bhji;o- 
Byio  cneniHinHHocTL,  KOTopan  Mo>KeT  6litl  ncnojiL30BaHa  b  ^narHocTHnecKHX  n;ejiHx. 
Hiicjio  xpoMocoM  y  HCCJieflOBaHHLix  HaMii  30  bii^ob,  othochih;hxch  k  9  poji;aM,  Bapbnpo- 
Bajio  y  pa3HLix  (JopM  ot  2  30  4  (y  xnpoHOMn^;  roMOJiornnHLie  xpoMocoMLi  He  oßHapy- 
îKHBaioT  pacxoîK^ennn,  n  nooTOMy  Kor^a  mli  roBopiiM  06  o^hoh  xpoMocoMe,  to  HMeeM 
b  BHji;y  AByx  roMOJ[oroB).  Onpe^ejieHne  po  Bn,n;a  nanöoJiee  y^oÖHo  Béera  no  npH3HanaM 
CTpoeHnn  IV  xpoMocoMLi  (Kor^a  nx  neTLipe),  Tan  KaK  OHa  pe3Ko  OTJinnaeTCH  no  Jimmie- 
ot  ,n;pyrHx  n  no3TOMy  nanOojiee  JierKO  BLiHBJineTcn. 

Bojibinoe  ftnarHOCTiraecKoe  3HaneHiie  iiMeeT  CTpoeHne  xpoMocoM,  b  nacTHOCTn  pncy- 
HOK  AHCKOBLix  CTpyKTyp,  pacnoJioHîeHne  KOJien;  BajibôiiaHn,  ny<|)OB,  n^pLimeK.  y  bh^ob 
Ch.  heterodentatus  n  Ch.  obtusidens  xpoMocoMa  IV  nneeT  o^ho  kojilh;o  BajibönaHH,  ho 
y  nepBoro  Bii^a  napLimKo  pacnojrojKeno  TepMHHaJiLiio,  y  BToporo  —  Me^naHHo.  y  bh^ob 
Ch.  tentans.  Ch.  dorsalis ,  Ch.  pilicornis  IV  xpoMocoMa  HMeeT  ^Ba  KOJiLn;a  BaJibOnaHH, 
ho  y  nepBoro  Bii^a  ohh  pacnojio>KeiiLi  no  06e  CTopoHLi  ot  HßpLimKa,  y  BToporo  —  no 
o^Hy  CTopony,  y  TpeTLero  —  no  06e  CTopoHLi,  ho  oneHL  Tecno  npn^BiiHyTLi  k  H^ptiniKy. 
BMecTe  c  TeM  caMo  pacnojio^Kenne  HApbiniKa  na  xpoMocoMe  IV  pa3JinnHo:  b  nepBOM 
cjiynae  ono  cyÖMe^naHHoe,  bo  BTopoM  —  cynpaMe^naiiHoe,  b  TpeTLeM  —  Me^naHHoe. 

HaÖJiioaeHHH,  BLinojiiieHHLie  11a  npirpo^noM  n  BKcnepiiMeHTajiLHOM  MaTepnajie,  noKa- 
3aJin,  HTO  B03pacTiiaH,  BiiyTpnopraHHan  n  BHyTpnnonyjiHpnoHHaH  H3MeHHHBOCTL  xpoMO- 
COM  B  CJIIOHHLIX  HJeJie3aX  JIIIHHHOK  He  CHIIHiaeT  9t|)$eKTIIBH0CTn  nx  BH^OBOii  jj,narno- 
CTHKii  no  KapnoTiraimecKiiM  napaMeTpaM. 
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ÜBER  DIE  TYPEN  DER  TAXONOMISCHEN  STRUKTUREN 


V.  G.  K  o  V  a  1  e  V  -  B.  T.  K  o  b  a  ji  e  b 
(Moskauer  Staatsuniversität,  UdSSR) 

Jede  real  in  der  Natur  vorkommende  Gattung  besitzt  irgendwelche  Struktur,  Ele¬ 
mente  deren  die  einzelnen  Arten  bestimmen.  Diese  Strukturen  können  mit  Hilfe  von 
quantitativen  Methoden  genauer  bestimmt  werden.  Von  diesen  Methoden  wählen  wir 
das  System  der  taxonomischen  Analyse  von  Prof.  Smirnov,  weil  bei  ihm  die  logisch 
und  biologisch  stichhaltige  Konzeption  verschiedener  Werte  der  taxonomischen  Merk¬ 
male  berücksichtigt  wird. 

Als  Untersuchungsobjekto  dienen  Fliegen  der  Familie  Empididae. 

Zuerst  nehmen  wir  die  Gruppe  Drapetis  sensu  lato  (unter  dem  Begriff  «Gruppe» 
verstehen  wir  hier  einen  Artenkomplex  mit  unklarer  taxonomischer  Struktur).  Über 
die  Struktur  dieser  Gruppe  bestehen  unterschiedene  Meinungen.  Man  kennt  innerhalb 
der  Gruppe  drei  Untergruppen:  Drapetis  s.  str.,  Crossopalpus  und  Elaphoropeza  (nur 


Abb.  1.  Die  taxonomische  Struktur  der  Gattung  Abb.  2.  Die  taxonomische  Struktur 

Platypalpus.  der  Gattung  Chersodromia. 

1 — 4  —  Artenkomplexe;  I — XI  —  Artengruppierun¬ 
gen. 

eine  Art  in  Palaearktis),  aber  die  Auffassungen  über  den  Charakter  der  Verbindungen 
zwischen  den  Untergruppen  unterscheiden  sich  voneinander. 

Um  die  Frage  der  taxonomischen  Struktur  der  Drapetis  s.  1.  zu  losen,  nahmen  wir 
16  Arten,  die  auf  Grund  von  98  bimodalen  Eigenschaften  verglichen  wurden. 

Innerhalb  der  Gruppe  kann  man  zwei  Artenkomplexe  ersehen,  die  im  Einklang 
mit  dem  Kongregationsprinzip  von  Smirnov  gegenübergestellt  werden:  der  erste,  das 
völlig  der  alte  Untergruppe  Crossopalpus  entspricht,  und  der  zweite,  der  den  Untergrup¬ 
pen  Drapetis  s.  str.  und  Elaphropeza  entspricht.  Die  Taxonomische  Struktur  des  1. 
Komplexes  ist  ein  «Kern»  (Smirnov,  Fedoseeva,  1967),  aber  die  Struktur  des  2.  Komple¬ 
xes  ist  kein  Kern,  weil  die  Art  Elaphropeza  ephippiata  innerhalb  ihres  Arienkomplexes 
nur  mit  drei  Arten  durch  die  positiven  Werte  von  interspezifischen  taxonomischen 
Verhältnissen  ( tx.y )  verbunden  ist.  Auf  Grund  der  erhaltenen  Resultate  ist  es  ersicht¬ 
lich,  dass  Crossopalpus  und  Drapetis  s.  sir. -{-Elaphropeza  die  Gattungen  sind,  aber 
Elaphropeza  eine  der  Untergattungen  von  Drapetis  ist  (Kovalev,  1968). 

Als  ein  Beispiel  einer  komplizierteren  Struktur  nehmen  wir  die  Gattung  Platypal¬ 
pus.  Für  die  taxonomischen  Analyse  wurden  108  Arten  benutzt,  deren  taxonomischen 
Verhältnisse  auf  Grund  der  289  bimodalen  Eigenschaften  berechnet  wurden.  Bei  der 
Berechnung  wurden  die  Elektronenrechner  benutzt. 

Die  taxonomischen  Struktur  der  Gattung  Platypalpus  ist  auf  Abb.  1  dargestellt. 
Der  wichtigste  Schluss  der  taxonomischen  Analyse  ist  folgender:  innerhalb  der  Gat¬ 
tung  darf  man  keine  Untergattungen  abteilen,  weil  die  Gattungsstruktur  ein  Konti¬ 
nuum  der  positiven  Werte  von  tx.y  ist.  Innerhalb  des  Kontinuums  gibt  es  Gruppierun¬ 
gen  von  nahe  miteinander  verwandten  Arten,  jedoch  jede  dieser  Gruppierungen  durch 
die  positiven  Werte  von  tx.y  verbunden.  Im  ganzem  sind  es  11  Gruppierungen  ver¬ 
schiedenen  Umfanges  (von  1  bis  52  Arten)  bemerkt.  Auf  Grund  der  Zahlenangaben 
der  Analyse  darf  man  diese  Artengruppierungen  in  vier  grösseren  Artenkomplexe 
vereinigen  (I — IV).  Der  1.  Komplex  besteht  aus  eigenartigen  Arten,  deren  intraspezi- 
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fische  taxonomische  Verhältnisse  ( tx.x )  in  den  Grenzen  von  1.4  bis  3.G  liegen.  Diese 
Arten  sind  in  der  Regel  morphologisch  weit  voneinander  entfernt.  Der  2.  und  der  3. 
Komplexe  liegen  auf  Grund  ihrer  Eigenschaften  zwischen  den  1.  und  4.  Komplexe. 
Der  4.  Komplex  enthält  Arten  mit  verschiedenen  Kombinationen  der  banalen  Eigen¬ 
schaften;  die  Werte  von  tx.x  liegen  in  den  Grenzen  0.39 — 0.90,  aber  die  Werte  von 
tx.y  sind  genügend  gross,  oft  nur  etwas  kleiner  als  die  entsprechenden  tx.x. 

Wenn  man  die  morphologischen  und  tiergeographischen  Eigenarten  der  Arten¬ 
komplexe  betrachtet,  kann  man  bemerken,  dass  der  1.  Komplex  aus  einem  grossen 
Teil  seltener  Arten,  die  breite  und  sehr  oft  getrennte  Areale  haben,  besteht.  Der  2.  und 
der  3.  Komplexe  entsprechen  der  höcheren  Organisationstufe.  Ihre  Morphologie  weist 
eine  Reihe  von  progressiven,  adaptiven  Merkmalen  auf.  Die  Komponente  des  2.  und 
des  3.  Komplexes  unterscheiden  sich  von  deren  des  4.  darin,  dass  die  progressiven 
Merkmale  bei  ihnen  immer  mit  den  primitiven  verbunden  sind.  Der  4.  Artenkomplex 
enthält  hauptsächlich  die  Massenarten,  die  wahrscheinlich  naturgeschichtlich  jung 
sind,  und  oft  voneinander  nur  nach  einem  eingehenden  Studium  unterschieden  werden. 
Alle  progressiven  Merkmale  sind  bei  allen  Arten  des  4.  Komplexes  gleichzeitig  vorhan¬ 
den.  Aus  der  Abb.  1  ist  es  ersichtlich,  dass  der  Aufgang  auf  die  höchste  Organisa¬ 
tionstufe  innerhalb  der  Gattung  auf  verschiedenen  Wegen  erlangt  wurde. 

Zum  Schluss  sei  noch  die  taxonomische  Struktur  der  Gattung  Chersodromia  ge¬ 
zeigt.  Alle  Arten  dieser  Gattung  zeichnen  sich  durch  einen  hochen  Grad  der  morpho¬ 
logischen  Isolation  aus,  die  gut  die  taxonomische  Analyse  illustriert  (Abb.  2).  Auf 
diese  Weise  kann  man  mit  Hilfe  von  der  Methoden  der  taxonomischen  Analyse  den 
Grand  der  Dispersität  der  Gattung  feststellen. 


(DAYHA  HACEKOMBIX  KYPHJIBCKHX  OCTPOBOB  H  EE  OCOEEHHOCTH 

G.  0.  Krivolutzkaya  —  T.  0.  KpHBOJiygKaa 
(EuoAOzo-noHeennbiü  uhctutijt  /¡BO  CO  AH  CCCP,  BAadueocroK,  CCCP) 

BHTOMocfmyHe  KypmiBCKHx  ocTpoBOB  cnoHCTBeHHBi  uepTLi,  xapaKTepHLie  Booöipe 
ßjiH  ocTpoBHBix  $ayH.  9to  npeJKÆe  Beerò  ee  ,n,e$eKTHOCTB  n  oöipan  oöe^HeiiHocTB  no 
cpaBiiemiio  c  KOHTimeHTOM  h  ßance  c  CaxaJiimoM  n  XoKKaiißo.  B  aHTOMo^ayne  Kypmi 
OTcyTCTByiOT  HeKOTopLie  ceiviencTBa  h  MHorne  pojjBi  înyKOB,  öaöoueK,  npuMOKpBuiBix, 
pnKaßOBBix  n  jgpyrax  naceKOMBix. 

XapaKTepno  npncyTCTBiie  pejiiiKTOBBix  <J)opM:  octpobhlix  —  HnoHo-caxajiimo-KypiiJiB- 
ckhx  h  coöcTBeHno  KypHJiLCKHx  —  BHfteMHKOB.  nocjieftHiie  b  öojiLmHHCTBe  npe^CTaB- 
jieHBi  MecTHLiMii  no^BH^aMii  n  reorpa(J)HuecKHMH  pacaMH,  uto  CBimeTejiBCTByeT  o  mojio- 
Aom  3HfleMH3Me  h  reojiornuecmi  He^aBHen  ii3ojihh;iih  apxnuejiara. 

Cpe^H  naceKOMBix  na  KypiuibCKou  rpHße  BCTpeuaiOTCH  $opMBi  c  pe^ypiipoBainiBiMii 
KpBiJiBHMii  ( Típula  carinifrons  wiolowitschi  Savtsch).  HeKOTOptie  TaenuiBie  najieapKTH- 
uecKne  bh,o;bi  ( Rhagium  inquisitor  rugipenne  Reitt.  n  ßp.)  mvieiOT  3,neeB  MeiiBume  pa3- 
Mepti,  ueM  Ha  MaTepime,  h  omnuaioTCH  HHTeHCiiBiio  TeMiion  OKpacKon. 

MejiKiie  ocTpoBa  c  oöeßHeHHon  OHTOMo^ayHoii  HacejieHLi  npeiiMym;ecTBeHHo  nJio- 
xiiMH  jieTyHaMii,  Beflynpmii  ckpbithbih  oöpa3  HŒ3HH. 

no/i;  BjiHHHHeM  BJiazKHoro  h  npoxjiaanoro  MopcKoro  KjiimaTa  y  naceKOMBix,  nace- 
jimoipnx  KypiuiBCKHH  apxnnejiar,  BBipaöoTa.TincB  onpejjejieHHBie  MopcJiojiornuecKiie,  9ko- 
jiornuecKiie  ii  $eHOJiorimecKne  ocoöemiocTH.  HeKOTopBie  Kopoe^Bi  ( Polygraphus  sdori 
Niiji.,  Cryphalus  alni  Krivol.)  b  OTjunme  ot  ^pyriix  npe^CTaBnTeJien  cboiix  poßOB  yTpa- 
uiiBaioT  uemynuaTBiH  nonpoB  n  CTaHOBHTcn  rjiHHneBO-ÖJiecTHEgnMii.  B  öojiBmnHCTBe 
rpynn  npeoÖJia^aiOT  Me30(f)HJiBHBie  n  rnrpo(|)HJiBHBie  bh^bi,  nonni  nojinocTBio  OTcyT- 
ctbviot  rejmo(|)njiBi.  CyMepeuHBie  6a6ouKH  ( Mimeusemia  persimilis  Btlr.,  Cystidia  stra- 
tonice  Cr.,  Eurydoxa  advena  jezoensis  Mats.)  JieTaiOT  ¡gneM  npn  cojmenHOM  CBere. 

Pacnpe^ejiemie  HacenoMBix  no  BepTiiKajiBHBiM  3onaM  BBipanmno  cjiaöo:  BBicoKorop- 
HBie  bh^bi  BCTpenaiOTCH  na  ypoBHe  Mopn,  a  ßOJiHHHBie  no^miMaiOTCH  b  ropBi. 

OeHOJiornnecKHe  cponn  pa3BHTnn  y  öojiBmnHCTBa  bh^ob  3ana3ABiBaioT  npimepno 
Ha  Mecnn;  no  cpaBiieHmo  c  aHajioniuiiBiMn  mnpoTaMn  KonrnHeHTa. 

Ha  KpymiBix  ocTpoßax  npeoÖJia^aiOT  rpynnnpoBKii  HacenoMBix,  CBH3aHHBie  c  jiecnoii 
pacTHTejiBiiocTBio;  noAniineimoe  nojiOKemie  3annMaioT  KOMnjiencBi  bh^ob,  npnyponeH- 
HBie  K  JiyraM,  KpynnoTpaBBio,  KypnjiBCKOMy  öaMÖyny,  öojiOTaM,  npn^yMapojiBHBiM 
ynacTKaM. 

Ha  MejiKHX  ocTpoßax,  pacnojioîKeHHBix  Ha  pa3Hou  mnpoTe,  uacTB  nepenncjieHHBix 
KOMHJieKcoB  naceKOMBix  BBinaflaeT  b  cooTBeTCTBim  c  MeHmorpHMncn  pacTHTejiBHBiMii 
rpynnnpoBKaMH. 

no  npoiicxo>KAeHHK)  BHTOMo^ayna  KypnjiBCKon  rpHABi  Heo;n;Hopo;n;Ha,  TaK  >Ke  KaK 
Heo,n;Hopo,n;eH  ee  bii^oboh  cocTaB  b  pa3HBix  nacnix  apxnnejiara.  (PopMnpoBaime  ohtomo- 
(JayiiBi  KypiuiBcmix  ocTpoBOB  nponcxoflnjio  no,n;  B03,n;eiïCTBneM  iokhbix  $ayii  Boctoh- 
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non  A3HI1  (Hnomin,  npnaMypLH,  KnTan)  h  no,n;  bjihhhhgm  TaejKHBix  h  apKTnnecKnx 
ajieAieHTOB  oepnHrnncKon  (fiayiiBi.  9to  nanuio  CBoe  OTpaHiemie  b  3ooreorpa(|)imecKiix 
rpynniipoBKax  (|)ayHBi  h  b  pacnpeßejieHHH  HacenoMBix  no  KypnjiBCKon  rpn^e. 

Cpe^H  KypiiJiLCKHx  HaceKOMBix  BLifl,ejimoTCH  rpynnLi  bii^ob,  pa3JiHUHBix  no  cbohm 
TeppuTopnajiBHLiM  cbb3hm:  rojiapKTiraecKne,  najieapKTimecKne  6opeajiBHBie,  boctobiio- 
najieapKTiinecKne,  oxoTCKiie  n  najieapxeapKTnuecKiie.  Oco6enno  MHoronncjienHa  najieap- 
xeapKTnnecKan  rpynna,  xapaKTepn3yK)m;ancn  ôojiBinon  apxamiHOCTBK)  n  co^epmaman 
3HanpiTejiLHoe  hhcjio  oh^gmiikob  n  pejinKTOB. 

IO>KHLie  ocTpoBa  (Kynamnp,  IIInKOTaH,  HTypyn),  KOToptie  b  cpaBHHTejn.no  ne^aB- 
HeM  reojiornnecKOM  nponuioM  coeflirnnjincB  c  ceBepnon  HnoHneiï,  iracejienBi  rnaBiitiM 
oôpaaoM  KHKHBiMii  najieapxeapKTnnecKHMH  n  6opeajn.Hi.iMH  Bn^aMii.  Ha  ceBepm.ix  ocTpo- 
Bax  (IIIyMmy,  napaMymnpe),  ¡gjimejiBHoe  BpeMH  ôbibihhx  uacTBio  KaMuaTKH,  oômaiOT 
b  ocHOBHOM  KaMuaTCKiie  HaceKOMLie.  9HT0M0(|)ayHa  cpeamix  Kypnji  npeflejiBHO  oôe^Hena 
3a  cneT  BBinafleHnn  Kan  ioîkhbix,  Tan  n  ceBepm,ix  ajieMeirroB.  9ia  uacTB  apxnnejiara, 
no-BHflHAiOMy,  HBJineTcn  6ojiee  mojio^oh,  a  ee  3HT0M0(|)ayHa,  BeponTHee  Beerò,  iiMeeT 
MiirpapnoHHoe  nponcxoni^eHne.  nocjie  oKOHnaTejiBHoro  OT^ejiemin  apxnnejiara  ot  npn- 
MBiK*aion];Hx  TeppnTopnn,  HecoMHeimo,  nponcxoAHjio  nocTeneHHoe  oôe^Henne  ero  bhto- 
MO(|)ayHBi,  a  no^  BJiiinmieM  B03HnKmen  H30JiHn¡nn  HanajiocB  o6pa30Banne  hobbix  MecT- 
HBIX  (|opM. 


THE  PRINCIPAL  PECULIARITIES  OF  HISTERID  FAUNA  OF 

THE  EURASIATIC  CONTINENT 

0.  L.  Kryzhanovskij  —  0.  JI.  KpBiJKaHOBCKnn 
(Zoological  Institute,  Acad.  Sci.  USSR,  Leningrad,  USSR) 

The  territory  of  the  Eurasiatic  continent  is  usually  divided  into  two  large  zoogeo- 
graphical  regions,  the  Palaearctic  and  the  Oriental  ones.  This  division,  however,  evokes 
many  objections  first  of  all  because  of  extreme  heterogenity  of  the  faunistic  complex 
usually  known  as  «the  Palaearctic  fauna». 

During  the  past  ten  years  the  author  studied  the  rich  fauna  of  Histeridae  of  the 
USSR  and  some  interesting  material  from  the  South-East  Asia.  As  a  result  of  these 
studies  an  attempt  was  made  to  carry  out  a  zoogeographical  analysis  of  the  whole 
fauna  of  the  Eurasiatic  continent. 

Histeridae  is  a  large  family  of  carnivorous  beetles  with  very  diverse  biology.  Their 
prey  is  mainly  larvae  of  Diptera  and  Coleóptera ,  more  rarely  larvae  of  other  insect 
orders,  adult  insects  and  mites.  Most  of  the  species  live  in  various  decaying  substan¬ 
ces  —  on  carrion,  dung,  vegetable  detrite  etc.  Many  species  are  hunting  under  the  bark 
or  in  the  timber,  in  the  galleries  made  by  wood-boring  insects.  Some  species  are 
myrmecophilous  or  termitophilous;  as  a  rule  they  are  much  specialized  morphologi¬ 
cally.  The  inhabitants  of  burrows  of  mammals  and  nests  of  birds  are  also  abundant. 
Almost  all  species  of  the  family  have  fully  developed  wings  and  are  good  flyers. 
Inspite  of  this  the  area  of  the  great  majority  of  Histeridae  are  rather  limited.  Few  spe¬ 
cies  have  extensive  areas,  sometimes  cosmopolitan. 

Nearly  3500  species  and  290  genera  of  Histeridae  are  known  at  present.  The  Neotro¬ 
pical  fauna  is  the  richest  in  species;  that  of  the  Australian  continent  is  the  poorest. 

More  than  1000  species  of  106  genera  were  registered  from  the  territory  of  Eurasia, 
i.  e.  almost  30  per  cent  of  the  world  fauna  of  this  family.  This  extensive  fauna  was 
subjected  to  a  zoogeographical  analysis  by  the  standart  méthode  (see  Kryzhanovskij, 
1965).  The  distribution  of  genera  was  the  principal  subject  on  the  background  of  ge¬ 
neric  distribution.  The  main  attention  was  paid  to  the  genera  consisting  of  more  than 
5  species. 

As  a  result  3  principal  faunistic  complexes  may  be  distinguished  in  the  fauna 
of  Histeridae  of  the  Eurasiatic  continent.  They  apparently  are  relatively  independent 
in  their  origin  and  seem  to  be  ancient  ones. 

The  genera  of  the  first  complex  are  peculiar  to  the  temperate,  mainly  forest 
landscapes  of  Eurasia  and  North  America;  only  few  species  of  these  genera  penetrate 
the  tropical  regions.  The  genera  Plegaderus ,  Onthophilus ,  Dendrophilus ,  Paralister , 
Cylister ,  Iletaerius  and  some  others  are  typical  representatives  of  this  complex. 

The  genus  Hypocaccus  also  joins  this  group;  it  is  characteristic  of  sandy  river 
banks  and  seacosts;  the  majority  of  species  inhabits  the  Holarctic  but  some  dispersed 
nearly  through  all  the  seashores  of  the  Earth.  I  designate  this  faunistic  complex  as 
Holarctic  one.  Its  age  is  probably  Neogenic. 

The  second  complex  consists  of  genera  which  normally  occur  (and  sometimes  are 
endemic)  in  forests  and  savannahs  of  the  Palaeotropic  dominion  (Indo-Malayan  and 
Ethiopian  regions)  although  some  species  of  these  genera  live  also  in  temperate  parts 
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ot  Eurasia  and  North  America.  The  genera  Niponius,  Trypeticus ,  Pachylomalus,  Platy- 
lomalus,  Epiechinus ,  Tribalus ,  Notodoma,  Pachylister ,  Platylister,  Apobletus ,  Plaesius 
etc.  can  be  referred  to  this  complex. 

Such  genera  as  Teretrius,  Abrneus ,  Epierus,  Platysoma  (s.  str.),  Hololepta  join 
this  complex  as  well;  they  have  nearly  cosmopolitan  areas  but  in  Eurasia  evidently 
gravitate  to  its  tropical  parts.  Some  species  of  this  second  subgroup  live  in  Mediterra¬ 
nean  region.  The  age  of  this  complex  is  probably  palaeogenic.  We  designate  it  as  the 
Palaeotropic  faunistic  complex. 

At  last  the  third  principal  complex  includes  the  genera  characteristic  of  the  arid 
landscapes  —  deserts  and  steppes  of  the  Ancient  Mediterranean  region  (South  Europe, 
North  Africa,  South-Western,  Middle  and  Central  Asia).  Some  genera  of  this  complex 
penetrate  also  arid  districts  of  the  tropical  zone  but  here  the  species  are  less  abundant 
and  less  diverse  as  compared  with  the  Mediterranean  region.  Many  Saprininae  ( Chai - 
cionellus ,  Exaesiopus,  Paravohmlus ,  Pholioxenus,  extremely  specialized  psammophilous 
Philothis  ect.)  some  Histerinae  ( Eucalohister ,  Eudiplister )  and  Hetaeriinae  ( Eretmo - 
tes ,  Satrapes ,  Sternocoelis)  belong  to  this  group. 

The  large  genus  Hypoc  acculus  and  some  cuecies  groups  of  the  gigantic  genus 
Saprinus  can  also  be  placer!  nearly  although  they  have  many  species  in  tropical  parts 
of  Africa  and  some  species  —  in  South  Asia.  This  complex  can  be  named  «Ancient 
Mediterranean»  one. 

These  three  complexes  differ  well  by  the  main  peculiarities  in  their  distribution. 
Each  of  them  can  be  divided  into  subordinate  groups.  The  interaction  and  interrela¬ 
tion  of  these  complexes  are  very  complicated. 

The  predominance  of  one  of  this  complexes  is  characteristic  of  every  principal 
region  on  Eurasia,  i.  e.  the  Holarctic  complex  dominates  in  the  forest  temperate  zone; 
the  Ancient  Mediterranean  one  —  in  the  Mediterranean  basin  and  in  the  arid  zones  of 
Asia;  the  Palaeotropic  one  —  in  South  and  South-East  Asia.  East  Asia  is  the  zone  of 
the  close  interlacing  of  the  Ilolarctic  and  Palaeotropic  complexes  with  the  predomi¬ 
nance  of  the  latter.  The  similar  regularities  in  the  distribution  may  be  also  found  for 
some  other  groups  of  Insects,  for  example  Carabidae  and  Formicidae. 

Taking  into  consideration  these  and  some  other  zoogeographical  data  the  author 
belives  the  recognition  of  the  independent  Palaearctic  region  to  be  incorrect.  The  idea 
of  the  extensive  Holarctic  dominion  seems  to  be  more  acceptable.  This  dominion 
includes  four  or  five  large  subordinate  regions:  Circumboreal,  Ancient-Mediterranean 
(or  Eremian),  East-Asiatic  (or  Sino-Himalayan)  and  Sonoran.  The  latter  in  its  turn 
is  apparently  subdivided  into  two  regions,  Sonoran  and  Alleghanian.  Another  large 
unit  is  the  Palaeotropic  dominion  including  the  Ethiopian,  Madagassian  and  Indo- 
Malayan  regions. 


K  Bonpocy  o  bh^oboh  camoctohtejibhoctm  hbjiohhoh, 

nJIOAOBOIÏ  h  EEPECKJIETOBOH  TOPHOCTAEBBIX  MOJTEtf 

D.  D.  Kurbanova  —  ß.  KypGaHOBa 
(AsepôaüdxcaHCKUü  eoe.  ynueepeurer,  Eany ,  CCCP) 

TopHOCTaeBLie  mojih  ns  poga  Yponomeuta  Latr.  Hapagy  c  gpyraMH  BpegHbmn  Hace- 
KOMblMH  npnUHHHIOT  OrpOMHBIH  yigepG  KaK  nJIOgOBBIM,  TaK  H  JieCHblM  HacaJKgeHIIHM. 
Ho  go  nacToargero  Bpeaiemi  touhliu  BHgoBon  cocTaB  ropHOCTaeBLix  MOJieñ  ne  ycTaHOB- 
jien  n  OTgejiLHLie  Biigbi  b  nprnuiagnoñ  JimepaType  oGbiuho  Ha3i>iBaioT  no  kopmoblim 
pacTemiHM.  CyigecTByioigaa  go  chx  nop  b  JimepaType  nyTamiga  othociitcjilho  pacno- 
3HaBamm  neKOToptix  MOJien  nponcxogm  H3-3a  öojibinoro  cxogCTBa  nan  CaöoneK,  Tan 
il  ryceiiim  n  KynojioK. 

C6op  MaTepnajia  n  n3yneime  nmsHeHHoro  giiKjia  Bpegmejien  npoBogiiJiiicb  c  1961 
no  1965  r.  b  ochobhom  b  KyöimcKOM  paiiOHe  A3ep6angJKaHCKon  CCP  b  Tpex  BepniKajib- 
iibix  3onax:  mmieimon,  npegropnon  n  ropHon. 

Jfjin  BbincHemiH  Bonpoca  ningeBon  cnegiiajinsagim  y  MOJieñ,  a  Tanate  gjin  ycTa- 
HOBJieiniH  BiigOBoro  cocTaBa  KopMOBbix  pacTemm  iiaMii  GbiJia  nocTaBJieria  cepnn  onbiTOB. 
JIjih  onbiTOB  Gpajmcb  rycemigbi  II— III  B03pacT0B  c  nx  KopMOBbix  pacTenmi.  B  cagnax 
hm  npegjiarajnicb  b  nanecTBe  KopMa  jihctwi  nÖJioiin,  ajibimi,  cjiiibbi,  oonpbimHHKa, 
aöpiiKoca  n  GepecnjieTa.  KoHTpoJieM  gjin  Kaatgoro  Biiga  GbiJin  Kop.MOBbie  pacTemm, 
c  KOTopbix  coGnpajin  ryceiiim;. 

Hamn  naGjiiogeHHH  n  npoBegeHHbie  onbiTbi  nonasaJin,  mo  rycemigbi  hG.tohhoh 
MOJin  nnTaiOTCH  tojibko  jincTbHMH  hGjiohh;  kokoith  y  nee  Henpo3paHHbie  n  b  me3ge 
iiaxogHTcn  b  Bilge  njiOTiibix  nauen.  EepecKJieTOBaa  mojib  miTaeTcn  tojibko  jiiictbumh  Ge- 
pecKJieTa;  kokoiibi  iiaxogHTcn  ua  HeGojibinoM  paccToaiinii  gpyr  ot  gpyra;  ohh  iienpo- 
3paaHbie;  KynojiKa  rie  npnjieraeT  k  CTeHKaM  KOKOHa.  TannM  oGpa30M,  otii  Biigbi  npegCTaB- 
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jihiot  coöoii  TnnimiiLix  MOHo^aroB.  njioAOBan  mojil  iiopMaJiLHo  pa3BHBaeTCH  na  jihctlhx 
ajiHHH,  cjiiiBLi  li  SoHpLimiiiiKa,  njioxo  nHTaeTCH  jihctlhmh  aopmioca,  höjiohh  h  coBceM 
ne  mixaeTcn  jiiictlhmii  öepecKJieTa;  b  I  B03pacTe  ne  MnHnpyeT  jihctlh;  kokohli  pLixjiLie, 
npo3paxiHLie,  pacnojiaraiOTcn  HenpaBHJiLHLiMH  pa^aMH  Ha  paccTOHHnn  flpyr  ct  ffpyra; 
kokohli  ^BoiiHLie;  no  xapaKTepy  nHTaHHH  3tot  bha  OTHOCHTCH  K  ojinro(|)araM. 

npoBefleHHLiu  Mop^ojioriiHecKHH  anaJiH3  noATBepAHJi  Hamn  AaHHLie  no  öhojiothh, 
CBIIßeTeJILCTByiOIipie  O  CaMOCTOHTejILHOCTH  HÖJIOHHOH,  HJIOffOBOH  n  ÖepeCKJieTOBOH  MOJien. 
Y  höjiohhoh  mojí  h  b  reHHTaJiHHx  caMija  BaJiLBa  K  BepmnHe  cyjKHBaeTca,  nmpnHa  hojih, 
noKpLixoro  BOJiocKaMH,  oölihho  paBHa  V2  nmpHHLi  BajiLBLi;  y  caMKH  JionacTH  BarHHajiL- 
iioH  nJiacTHHKii  öojiee  nojiorne  n  imipoKO  paccTaBJieHLi  b  ocHOBaHHH,  MejKcemeHTaJiL- 
HLiii  cKJiepnT  MeiiLme  paccTOHHnn  MemAy  3aAHHMH  anoc|)H3aMH.  y  hjioaoboh  mojiii 
reHiiTaJinn  caMn;a  Kpymiee,  neM  y  höjiohhoh,  BajiLBLi  k  BepmnHe  oölihho  öojiLme 
V2  mupnHLi  BajiLBLi;  y  caMKH  JionacTH  BarnHajiLHon  njiacTHHKH  BLinyKJiLie  n  cÖjrameHLi 
B  OCHOBaHHH,  MeîKCerMeHTaJILHLIH  CKJiepHT  flJIHHHee  paCCTOHHHH  Mem^y  3aAHHMH  ano- 
$H3aMH.  y  ÖepecKJieTOBOH  mojih  b  reHmajinax  caMn;a  yHKyc  cnapyjKH  cjiaöoBorHyTLiii, 
c  3J111HHLIMH  KoroTKaMH,  caKKyc  HMeeT  B3AyToe  oKOHnaHne;  y  caMKH  JionacTH  BarnHaJiL- 
HOH  njiacTHHKH  HHijeBH^HLie,  mnpoKo  paccTaBJieHLi  b  OCHOBaHHH,  ftjnma  MemcemeH- 
TajiLHoro  CKJiepHTa  paBHa  paccTOHHHio  MemAy  3aAHHMH  anod)H3aMH. 

PaccMaTpHBaeMLie  bhali  TaKJKe  Ha^OKiio  oTjmnaiOTCH  no  KyKOJinaM:  y  höjiohhoh 
mojiii  Kj-KOJiKa  CBeTJian,  bchhhk  10-ro  cerMeHTa  nojiHLin  (8  nranimoB),  KpeMacTep 
COCTOHT  H3  6  TOHKIIX  ID¡eTHHOK,  CH^HIHjHX  Ha  HeÖOJILmOM  Öyrpe.  y  HJIOAOBOH  —  KyKOJIKa 
TeMHo-KopiiHHeBaa,  c  noHTH  nepHOH  BepniHHOH  öpiomKa;  BemiHK  Ha  10-m  cemeHTe 
OTcyTCTByeT,  KpeMacTep  HeceT  6  MaccHBHLix  m¡eTHHOK,  chahiijhx  Ha  öoJiLmoM  öyrpe. 
Ot  höjiohhoh  h  hjioaoboh  MOJien  ryceHHHLi  öepecKJieTOBOH  xopomo  OTJinnaiOTCH  npKO- 
îKeJiTOH  oKpacKon;  KyKOJIKa  CBeTJio-KopHHHeBan,  BeminK  10-ro  cerMeHTa  coctoht  113  8 
HJiH  6  mnnHKOB,  KpeMacTep  HeceT  6  tojictlix  meTHHOK,  chahiij;hx  Ha  HeöojiLmoM  öyrpe. 

II3  3  ropHOCTaeBLix  MOJieii  hjioaoblim  b  Kyöa-XanMaccKOM  MaccHBe  Bpe^HT  höjioh- 
Han  il  njiOAOBan  mojih.  3to  mnpoKo  pacnpocTpaHeHHLie  no  KaBKa3y  n  BceMy  Coi03y 
bhali.  B  ycjiOBHHx  Kyöa-XanMaccKoro  MaccHBa  HÖJiOHHan  mojil  hbjihbtch  HanöoJiee 
onacHLiM  n  cepLe3HLiM  Bpe^HTejieM  höjiohii  —  ochobhoh  KyjiLTypLi  ca^OBo^CTBa  Beerò 
AsepöaH.HHiaHa. 

B  npon;ecce  paöoTLi  ölijio  blihbjioho  17  bhaob  9HTOMO(|)aroB,  hbjihk)ih;hxch  aH^ona- 
pa3HTaMii  ryceHHn;  höjiohhoh,  njio^OBOH,  ÖepecKJieTOBOH  MOJien.  OÖHapymemiLie  napa3HTLi 
othochtch  K  ceM.  Ichneumonidae ,  Braconidae  11  Ha,n;ceM.  Chalcidoidea. 


O  B3AHMOOTHOIHEHHHX  JIEnHAOnTEPOJIOrHHECKOH  OAyHEI 
(. LEPIDOPTERA ,  RHOPALOCERA )  IIAJIEAPKTHKH  II  HEAPKTHKH 
B  yCJIOBHHX  CEBEPO-BOGTOKA  CHBHPH 

A.  I.  Kurentzov  — A.  H.  KypeHijoB 
(Euojiozo-noneeHHbiü  uhctutijt  J^BO  CO  AH  CCCP,  Bjiadueocron,  CCCP) 

B  pHAe  CBOHx  paöoT  («3ooreorpa$HH  KaMHaTKii»,  «0  npoHcxomAeHHH  BLicoKorop- 
HOH  (JayHLi  ¿ajiLHero  BocTOKa  CCCP»,  «3ooreorpa(|)HH  üpnaMypLH»  n  AP-)  h  yme  yna- 
3LiBaji  Ha  ÖJiH3Kne  reneTimecKne  cbh3h  MemAy  $ayHaMH  ceBepo-BOCTOHHOH  CnÖHpn 
K  ceBepo-3anaAHon  AMepimn. 

OcHOBLiBaHCL  Ha  HOBLix  MaTepHajiax,  nojiyneHHLix  npn  H3yneHHH  (|)ayHLi  Lepi¬ 
dottera  ceBepHLix  nacTen  /JajiLiiero  BocTOKa,  aBTop  npiiBOAiiT  ne  tojilko  HOBLie  cfiaKTLi 
TecHoro  cÖJiHmeHHH  MemAy  $ayHaMii  IlajieapKTHKH  11  HeapKTHKH,  ho  11  AeJiaeT  bliboali, 
hto  coBpeMeHHLie  apeajiLi  nemyenpLuiLix  b  Boctohhoh  Cnöiipii  oTpamaiOT  h  xapaKTep 
npoTeKaEHiiix  b  npomJiOM  npon;eccoB  hx  MiirpapHH  b  panoHax  HanöoJiLmero  KOHTaKTa 
(|)ayHLi  3TIIX  30oreorpa<|)HHecKHx  oöjiacTeii. 

OÖMen  MeîKAy  (J)ayHaMH  riajieapKTHKH  n  HeapKTHKH  b  oöjiacTii  ceBepo-BOCTOHiioii 
Cnönpn  nponcxoAHJi  b  neTBepTHHiioe  BpeMH  neoAHOKpaTHo.  HaxomAenne  b  iiacTOHin;ee 
BpeMH  TaKHX  BLicoKoropHLix  rojiapKTHHecKiix  bhaob,  KaK  Brenthis  astarte  Dbld.,  Erebia 
erinna  War.  h  E.  callias  Edw.,  b  xpeÖTax  Canti  11  XaMap-ßaöaiia  no3BOJineT  npeAno- 
jiaraTL  0  pacceJieHim  ashiihlix  biiaob  b  ceßepo-BocTOHHOM  HanpaBJiemin  b  CTopony 
HeapKTHKH.  BepHee,  moîkho  roBopiiTL,  hto  b  ceBepo-BOCTOHHOH  CnönpH,  BepoHTHO,  b  Ha- 
naJie  nJieucTOAena  cymecTBOBaJia  $ayHa,  AaBinan  iiMMHrpaHTOB  KaK  k  BOCTOKy  — 
b  AMepnKy,  Tan  11  k  ioro-3anaAy  —  b  ropLi  Boctohhoh  Cnöiipn  h  3aöanKajiLH.  K  3T0My  me 
BpeMCHH  naAo  OTHecTn  11  npoHHKHOBeHHe  b  AMepiiKy  nepe3  Eepimriiio  CTenHLix  bhaob; 
CBHAeTejiLCTBOM  3Toro  MOHteT  TaK/Ke  cJiymiiTL  HaxomAeHHe  reHeTHnecKH  öjiii3Khx  kcc- 
po^HJiLHLix  (HeTyHApoBLix)  bhaob  no  Ty  n  Apyryio  CTopoHy  EepHHroBa  Mopn  (Hanpn- 
Mep,  Synchloë  callidice  orientalis  Alph.  b  CiiönpH  n  S.  protodice  nelsoni  Edw.  Ha 
AjiHCKe  h  b  CKaJiHCTLix  ropax).  no3AHee  b  cbh3h  c  npeKpaTHBmeHCH  cbh3lk)  MemAy 
A3nen  11  AMepnKon  b  3anaAHLix  nacTHX  HeapKTHKH  n  b  Boctohhoh  Cnönpn  bo3iihkjiii 
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napajiJiejiLiio  reHenmecKii  6jiii3Kiie  biiabi  (Hanpmiep,  Parnassius  clodius  Mén.,  Colias 
meadi  Edw.,  Oeneis  reducía  McDm.  n  AP-  b  AMepune  n  cooTBeTCTBeHHO  mi  b  Ciiöiipn  — 
P.  felderi  Brem.,  C.  hyperborea  Gr.-Grzh.,  C.  viluiensis  Mén.,  O.  magna  Graes,  h  aP-)- 
TaK/Ke,  BepoHTHO,  k  3T0My  BpeMemi  othociitch  jioKajm3apiiH  ApeBHejieAHiiKOBBix  pejiim- 
TOB,  npemiymecTBeiiHo  CBH3aHHBix  c  BLicoKoropHtiMii  ycjioBHHMH.  Ha  ceBepo-BocTone 
Cnönpii  K  HiiM  othociitch  Erebia  anuyca  Kurenz.,  KOToptin  no  onpacne  6jiii3ok  k  rpynne 
magdalena ,  a  no  CTpoeHmo  remiTaJinn  k  rpynne  alberganus  3Toro  po^a;  Oeneis  alpina 
Kurenz.  no  n^emtiM  npn3HanaM  HanoMnHaeT  HeapKTnuecKoro  O.  varuna  Edw.,  a  no 
CTpoemno  remiTajinn  xoth  ii  othociitch  k  rpynne  crambis ,  ho  mieeT  n  pnA  xapaKTep- 
HLix  ffJiH  Hero  npii3naKOB;  Brenthis  dulkeiti  Kurenz.  iiHTepecua  b  tom  OTHomeHnn,  hto 
Mop(|)OJioriiHecKn  coneTaeT  pHA  npn3HaKOB,  cbohctbchhbix  ^pyriiM  Bii^aM  roJiapKTnne- 
CKoii  rpynnti  distincta-astarte  3Toro  po/ja,  ii  AP- 

CBH^eTeJiHMH  OoJiee  no3AHiix  (^aymiCTiinecKiix  CBH3en  ceBepo-BOCTOHHon  Ciiöiipn 
ii  ceBepo-3anaAHon  AMepimn,  c  oahoh  CTopoHBi,  hbjihiotch  MHorne  nan  o6m;enajieapKTii- 
necKiie,  Tan  n  BOCTOHHOciiöiipcKiie  biiabi,  npomminne  b  HeapKTimy  bo  BpeMH  BToporo 
cymecTBOBaHnn  n;ejiocTHon  Eepimniit.  G  Apyroii  cTopoHBi,  pHA  HeapKTiiuecKiix  bhaob 
pacnpocTpammcH  b  3to  BpeMH  b  CnönpB,  ho  He  3anaAHee  p.  Kojibimli,  a  k  lory  Aorneji 
AO  ceBepiitix  OeperoB  Oxotckoto  Mopn  n  OTuacTii  npoHHK  Ha  KaMnaTHy.  Kan  npaBiijio, 
BHABi  nepBoii  h  BTopoii  rpynn  npeACTaBJieiiLi  noABHAaMH,  bo3Hiikhob ernie  KOToptix, 
naAO  no.TiaraTt,  nponcxoAHJio  nocjie  Mopcnon  TpaHcrpeccnn,  bhobb  pa3AejmBHieñ  Be- 
piiHriiio  Ha  BOCTOHHyio  ii  3anaAHyio  ee  oOjiacTii.  H3  noABiiAOB,  n3BecTHBix  b  ceBepo- 
boctohhoh  Cnönpn,  mo>kho  yna3aTB  na  Papilio  machaon  kamtschadalus  Alph.,  Parnas¬ 
sius  eversmanni  litoreus  Stich.,  Brenthis  distincta  tschukotekensis  Wyatt  n  pHA  Apyrnx, 
KOTopBiM  b  ceBepo-3anaAHon  AMepime  cooTBeTCTByiOT  P.  m.  alaska  Scudd.,  P.  e.  thor 
Edw.,  B.  d.  distincta  Gibs. 

OAnaKo  HaxoHiAemie  Ha  KpaimeM  ceBepo-BocTone  A31111  —  Ha  HyKOTCKOM  nojiy- 
ocTpoBe  —  HenoTopBix  reorpa«J)iiHecKHX  noABiiAOB  HeapHTiinecKon  $ayHBi  (Hanpmiep,. 
Colias  palaeno  chippewa  Kirby,  Oeneis  melissa  melissa  Fahr.)  MOHteT  yna3BiBaTB  11  Ha 
TpeTBe  HeAaBHee  coeAHHemie  HynoTKii  11  Ajihckii,  npoiicxoAiiBinee,  BepoHTHO,  nocjie 
BTopoii  3HOXII  HOXOJIOAaHIIH,  CBH3aHHOlì  C  aJIBnilHCKIIM  OJieAeHeHIieM  3TIIX  TeppiITOpnn. 


OCOBEHHOCTH  JIAH^IHAOTHO-rEOrPAOHHECKOrO  PACnPEßEJIEHIIH 

BJIOX  SAnA^HOrO  XAH r AH 

N.  F.  Labunets  —  H.  <P.  JI  a  ö  y  h  e  n; 

(CraeponojibCKUü  cßuAuaA  Bcecow3Hozo  nayuno-uccAedoeareAbcnozo 
npoTueonyMHOzo  UHcruryra  «Munpoô»,  CCCP) 

Xanraii  —  imipoKnu  moih;hbih  xpeöeT,  pacnojiojKeHHBin  Ha  pyôenœ  A®yx  (^aymicTn- 
necKiix  noAOÖJiacTen  najieapKTiiKii:  EBponeiicKo-CiiönpcKOH  11  L(eHTpajiBHO-A3iiaTCKoii. 
B  ero  aanaAHOH  uacni  ii3yueHO  pacnpeAeJieHiie  öjiox  iio  30HaM,  BBiAejieHHBiM  A.  A.  K)Ha- 
tobbim  (1950)  b  Tpex  pa3JiiiHHBix  jiaHAina(|)THO-reorpa(J)HHecKHX  ynacTKax:  ceßepHOM 
ropHOM,  ioro-3anaAHOM  ropHOM  11  ioro-3anaAHOM  npeAropnoM. 

noJieBoii  MaTepnaji  öbiji  coöpaH  b  1957 — 1958  rr.  CmicoK  öjiox,  no  coöctbchhbim 
h  JiiiTepaTypHBiM  abhhbim,  coctoht  113  65  $opM  (JlaöyHen;,  1959,  1967). 

HeoAiiopoAHocTB  reorpa(|)iiqecKOH  cpeABi  onpeAejinjia  pacnpeAeJieHiie  Ha  H3yqaeMo& 
TeppiiTopim  ropHo-CTenHoro,  ropHO-Jiecnoro  11  nycTBiHHo-CTenHoro  3KOJioniHecKiix  kom- 
njiencoB  6jiox  (cm.  piicyHon).  rocnoACTByiomee  MecTO  Kan  Ha  ioro-3anaAHOM,  Tan  11  Ha 
ceBepnoM  XaHrae  3aHiiMaeT  ropHo-CTenHon  KOMHJieKC,  KOTopBiii  BKJHonaeT  52  $opMBi 
öjiox.  HaiiöoJiBiuero  pa3BHTim  oh  nojiyumi  Ha  BBicoTe  1700 — 2600  m  b  30He  ropHoii 
CTenii.  Ero  ocHOBy  cocTaBJiniOT  öjioxh  ropHO-CTenHBix  rpBi3yH0B  Oropsylla  silantiewiy 
O.  asiatica ,  Ceratophyllus  tesquorum ,  Amphalius  runatus ,  Frontopsylla  elatoides y 
F.  hetera ,  Ctenophyllus  hirticrus ,  Paradoxopsyllus  skorodumovi,  P.  dashidorzhiiy 
Amphypsylla  vino  gradoni,  A.  primaris ,  Rhadinopsylla  transbaicalica ,  Neopsylla  manay 
N.  pleskei  orientalis. 

B  3TOM  KOMnjieKce  npeoöJiaAaiOT  MOHrojiBCKne  cTenHBie  bhabi  iijiii  bhabi,  oöipiie 
c  TyBOii,  AjiTaeM  h  3aöaimajiBeM  (46  $opM).  H3  öjiox  stoh  rpynnBi  Ha  ceBepnoM  XaH¬ 
rae  OTcyTCTByeT  ÖJioxa  OBeii;  11  Apymx  kohbithbix  V ermipsylla  (D.)  ioffi. 

PopHO-JiecHOii  3KOJioriiHecKiiH  KOMnJieKc  xapaKTepeH  ajih  HeöojiBHinx  ynacTKOB  jie- 
COB,  npiiypoqeHHBix  b  ochobhom  k  ceßepHBiM  cKJioHaM  rop  na  BBicoTe  2000 — 2500  m. 

OcHOBy  ropno-JiecHoro  KOMnJieKca  cocTaBJiniOT  öjioxii  JieciiBix  rpBi3yHOB.  9to  cnöiip- 
CKiie  iijiii  jiecHBie  eBpa3imcKiie  bhabi,  iix  Beerò  6:  Tarsopsylla  octodecimdentata ,  Cera¬ 
tophyllus  indages ,  C.  rectangulatus ,  Ctenophyllus  armatus ,  Rhadinopsylla  altaica , 
R.  pseudodahurica.  M3  CTenHBix  öjiox  b  JieciiBie  yuacTKii  npoHnKjio  12  bhaob. 

nycTBiHHO-CTenHOH  3KOJioriiHecKiiH  KOMnJieKc  pa3BiiT  b  noJiynycTBme  ioro-3anaAHBix 
npeAropim  Ha  BBicoTe  1200 — 1600  m.  OcnoBy  ero  cocTaBAHiOT  ÖJioxn  nycTBiHHBix  rpBi3y- 
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hob:  Xenopsylla  conformis ,  Ceratophyllus  laeviceps  kusenkovi ,  C.  laeviceps  ellobii , 
Amphypsylla  dumalis ,  Paradoxopsyllus  kalabukhovi ,  Opthalmopsylla  kiritchenkoi, 
Frontopsylla  wagneri  —  bbixoæpbi  H3  nycTBiHb  IJeHTpajiBHOH  h  CpeAHen  A3iin.  OcTaJiB- 
HBie  22  Bn^a,  oöiiTaioipne  b  nojiynycTBine,  othochtch  k  ropno-CTenHBiM. 

IlycTBiHHBie  öjioxii  Ceratophyllus  laeviceps  ellobii  h  C.  I.  kuzenkovi  npoHiiKaiOT 
b  ropHBie  CTemi  kukhoto  XaHran  (AjiBgepxaH,  BBicoTa  1800  m),  oAHano  Ha  ceßepHOM 
XaHrae  ohh  oTcyTCTByioT.  B  ajiBniiiicKon  30He  Ha  XaHrae  päcnpocipaHeHBi  ropHO-CTen- 
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A  —  cxeivia  BepTHKajibHoö  iiohchocth  pacTHTejibHoro  nonpoBa  Ha  XaHrae  (no  lOHaTOBy):  l  — 
BbicoKoropHbiii  none,  2  —  ropHbrä  Jiec,  3  —  ropm>ie  CTenn,  4  —  ropHo-nycTbiHHbie  cTenn, 
5  —  coJiHHKOBbie  nycTbiHH  h  nojiynycTHHH;  E  —  pacnpejiejiemie  aKOJioro-'imyHncTHHeciwx  KOMn- 
neKCOB  ñjiox:  6  —  ropHO-CTenHoro,  7  —  ropHo-JiecHoro,  8  —  nycTbiHHO-CTennoro. 


HBie  BiiftBi  6jiox,  ho  bit^oboh  cocTaB  iix  3HaHHTejiBHo  ße^nee,  nein  b  ropHoii  CTenn. 
XaHran  npenHTCTByeT  pacnpocTpaiiemiK)  Ha  ceßep  nycTBiHHBix  bii^ob  6jiox,  ho  He  3a- 
j(ep>KHBaeT  pacnpocTpaHemie  MOHrojiBCKHx  ropHO-CTenHBix  (J>opM  önaroßapn  CMBiKamno 
CTenHoro  n  BBicoKoropHoro  noncoB.  J\jïk  öjiox  XaHran  xapaKTepHo  HBJieHiie  3BpiiTon- 
HOCTH,  ocoöeHHO  AJifl  napa3HTOB  niiiqyx  n  MeJiKHx  MBimeBii^HBix  rpBi3yHOB.  Hanöojiee 
miipoKO  pacnpoCTpaHeHa  Amphypsylla  primaris,  napa3HTiipyioiii;aH  Ha  MHornx  ropHO- 
CTennBix  h  nojiynycTBiHHBix  Biigax  rpBi3yHOB. 

TaKHM  o6pa30M,  Ha  XaHrae  3acymjinBBin  KJiiiMaT  MoHroJimi  n  nepnognuecKiie 
3acyxii  cnocoöcTByiOT  cöJiimieHHio  BBicoKoropHon,  CTenHon  n  noJiynycTBiHHoii  $ayH 
He  TOJiBKo  nTiin;  n  MJieKonirraioipiix  (Cynmim,  1925;  OopM030B,  1929;  Tapacoß,  1953; 
BaHHiiKOB,  1954) ,  ho  ii  b  erge  öojiBinen  CTenemi  iix  napa3iiTOB  —  öjiox. 


EVOLUTION  AND  SYSTEM  OF  CHELICERATA 

A.  B.  Lange  —  A.  B.  JlaHre 
(Moscow  State  University,  USSR) 

A  system  becomes  as  natural  as  closely  it  reflects  the  evolution  of  concerned 
organisms.  Our  knowledge  of  chelicerate  evolution  is  incomplete.  Availability  of  pa¬ 
laeontological  data  has  made  it  possible  to  have  a  more  complete  picture  of  the  phylo¬ 
genesis  of  primary  aquatic  Merostomata  and  Eurypterida  (Fedotov,  1925,  1966;  Ivanov, 
1933;  Stenner,  1956,  1963;  Beklemishev,  1952,  1964,  and  oth.).  But  it  is  not  so  in  case 
of  the  land  arachnids. 

Comparative  studies  of  Chelicerata  lead  to  the  following  conclusions.  Chelicerata 
had  their  origin  in  the  water  and  only  later  they  migrated  to  land,  whereas  the  Te- 
leiocerata  ( Rranchiata )  evolved  almost  entirely  in  water  and  Atelocerata  ( Tracheata ) 
entirely  on  land.  The  peculiar  texture  of  the  aquatic  Chelicerata  had  formed  in  Cam¬ 
brian— Silurian  periods  by  means  of  transition  from  benthic  saprophagous  Trilobito- 
morpha  to  benthic  predators.  The  shift  to  benthic  predatory  habit  brought  about  the 
reduction  of  antennules  and  compound  eyes,  absence  of  the  movable  head  and  mastica¬ 
tory  mandibles,  presence  of  the  grasping  chelicerae,  the  differentiation  of  the  other 
appendages  to  locomotor  —  masticatory  and  branchial  organs,  the  standard  tagmosis 
etc.  Judging  by  their  ontogenesis  (embryonisation  of  anamorphosis  to  epimorphosis) 
the  Chelicerata  were  finally  prepared  to  leave  the  aquatic  habitat  for  the  land.  Howe- 
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ver,  their  distribution  on  land  was  greatly  limited  by  their  organisation.  Evolution 
of  most  of  the  orders  stopped  at  the  primitive  stage  of  hydrophilous  nocturnal  preda¬ 
tors,  respiring  by  lungs  or  by  poorly  developed  tracheae,  represented  by  only  a  few 
species.  Only  the  spiders  (20,000  species)  and  mite-like  arachnids  (10,000  species) 
conquered  wide  land  areas  and  evolved  various  forms.  The  evolutionary  success  of  the 
spiders  is  due  to  the  web,  web  activity  and  building  instinct,  whereas  the  mite-like 
arachnids  flourished  because  of  their  small  size  and  broad  evolution  of  metamorphosis 
and  organisation. 

The  transition  to  terrestrial  life  was  accompanied  by  many  changes  in  structure 
and  development.  More  significant  among  these  is  specialisation  of  the  mesosomatic 
extremities  which  in  the  land  forms  gave  rise  to  6  variants:  praegenitalia,  pectinal 
organs,  lungs,  spinnerets,  coxal  organs  or  atrophy.  The  differences  between  orders  in 
segmental  combinations  of  these  variants  is  the  direct  evidence  of  their  independent 
transition  to  the  terrestrial  life. 

This  fact,  that  was  not  taken  into  account  earlier,  is  significant  for  natural  classi¬ 
fication  (discrimination)  of  Chelicerata  into  orders  on  the  one  hand  and  for  estimation 
of  the  whole  complex  of  characters  of  the  orders  and  their  phylogenetic  interrelations 
on  the  other.  Chelicerata  is  divided  into  14  recent  and  about  10  fossil  orders,  and  di¬ 
vision  of  Pedipalpi  into  three  orders  (Millot,  1942)  and  Acarina  into  three  orders 
(Zakhvatkin,  1952)  is  essential  for  regulirising  the  number  of  orders.  Absence  of 
palaeontological  data  about  direct  ancestors  of  arachnid  orders  makes  it  difficult  to 
form  the  superorder  complexes.  The  majority  of  these  subdivisions,  evidently,  were 
already  distinguished  in  the  aquatic  stage  of  their  evolution.  It  is  significant  to  note 
that  availability  of  palaeontological  data  on  Scorpionida ,  the  only  land  order  so  far  of 
which  we  have  such  data,  showed  that  it  has  originated  independently  from  the 
Eurypterida. 

Appraising  the  available  classifications  of  Chelicerata  (Petrunkevitch,  1949; 
Zakhvatkin,  1952;  Dubinin,  1959,  and  others)  from  the  point  of  view  given  above  we 
consider  that  the  system  of  A.  A.  Zakhvatkin,  accepted  by  V.  N.  Beklemishev  (1952, 
1966),  more  and  less  fully  reflects  the  natural  relations  between  orders.  Comparative 
studies  point  out  that  the  orders  form  a  complex  taxonomical  continuum  —  an  evidence 
of  the  deep  rooted  unity  of  Chelicerata  as  a  class,  and  on  the  other  hand  some 
grouping  whithin  the  limit  of  the  class  taken  into  account  in  the  mentioned  system. 

However,  a  change  of  ranks  of  systematic  groups  within  the  limits  of  the  class 
is  necessary  for  a  fuller  reflection  of  the  phylogenetic  relations:  Xiphosura,  Holacti- 
nochitinosi ,  Actinochaeta  and  Actinoderma  ought  to  be  regarded  as  subclasses  and  the 
more  close  orders  ought  to  be  united  in  superorders,  e.  g.  Palpigradi  —  Acariformes  — 
Pseudoscorpiones  or  Phalangiotarbi  —  Opiliones  —  Trigonotarbi —  Parasitiformes  and 
others.  The  independent  migration  of  the  various  Chelicerata  to  land  habitat  and  the 
great  uniqueness  of  the  arachnid  orders  will,  with  progress  of  knowledge,  probably 
make  it  necessary  to  increase  the  number  of  subclasses. 


LA  TAXONOMIE  DU  GENRE  SARCOPHAGA  MEIGEN 
(DIPTERA,  SARCOPHAGIDAE) 

A.  Z.  Lehrer 
(Iasi,  Roumanie) 

La  nécessité  de  la  révision  des  rangs  taxonomiques  des  formes  biologiques  du 
genre  Sarcophaga  Meigen  est  déterminée  par  la  description  relativement  recente  de 
quelques  espèces  affines,  comme  par  les  recherches  plus  amples  de  la  dernière  décen¬ 
nie,  effectuées  dans  plusieurs  pays  de  l’Europe,  sur  la  dispersion  géographique,  l’éco¬ 
logie  et  —  dans  une  certaine  mesure  —  sur  la  structure  populationnelle  de  celles-ci. 

Ces  faits  ont  subminé  la  conception  adoptée  de  longtemps,  que  le  genre  Sarcophaga 
comprend  seulement  2 — 3  espèces,  concrétisées  par  quelques  sous-espèces,  mais  ils 
ont  fait  lieu  aussi  à  l’apparition  d’une  tendance  de  négation  totale  de  la  validité  de 
la  plupart  de  cettes  dernières  (Gregor  et  Povolny,  1961). 

Suite  à  ses  recherches  sur  un  grand  nombre  d’exemplaires,  récoltés  sur  le  terri¬ 
toire  de  la  Roumanie,  l’auteur  a  tiré  la  conclusion  que  la  difficulté  de  préciser  le  rang 
taxonomique  des  formes  de  Sarcophaga  est  dû  avant  toute  chose  à  l’imperfection  de 
leur  connaissance.  Etant  bien  caractérisées  de  point  de  vue  morphologique,  surtout 
par  les  armatures  génitales  mâles,  pouvant  coexister  dans  le  même  biotope  ou  station, 
mais  sans  résulter  de  formes  intermediaires,  elles  ne  peuvent  pas  être  considérées 
comme  groupes  allopatrices  ou  sympatrices  de  quelques  espèces  polymorphes,  d’autant 
moins  comme  variations  individuelles.  Elles  doivent  être  conçues  seulement  comme 
bonnes  espèces,  qui  se  groupent  d’après  les  caractères  morpho-structuraux  en  six  sous- 
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genres  très  distingués,  les  genitalia  reflétant  bien  leurs  relations  phylogénétiques. 

Après  l’exposé  de  la  connaissance  du  genre  Sarcophaga  (s.  str.),  de  Böttcher  (1913) 
à  nos  jours,  on  clarifie  la  structure  morphologique  de  son  phallosome,  en  délimitant 
exactement  les  composants  du  distiphallus,  qui  ont  été  très  mal  connus  jusqu’à  pré¬ 
sent.  On  remarque  l'existence  réelle  des  lobes  hypophalliques  basaux,  qui  ne  font  pas 
corps  unique  avec  le  paraphallus,  étant  seulement  articulés  à  celui-ci.  Ce  fait  a  permis 
l’interprétation^  correcte  de  la  structure  du  phallosome,  l’homologation  de  toutes  ses 
formations  sclérifiées  et  la  synonymisation  des  noms  pour  une  terminologie  unitaire. 

Le  système  taxonomique  du  genre  Sarcophaga  est  basé  en  particulier  sur  les  rap¬ 
ports  biométriques  des  lobes  hypophalliques,  leurs  formes  et  les  positions  des  styles 
à  l'égard  de  l’axe  longitudinal  du  paraphallus.  Sa  composition  est  suivante: 

a.  Sous-genre  Sarcophaga  Meigen,  1826  (sous-genre  type):  S.  carnaria  Linnaeus, 
1758  (espèce  type);  S.  lehmanni  Mueller,  1922. 

b.  Sous-genre  Libitina  sg.  n.:  S.  susteri  Lehrer,  1959  (espèce  type);  S.  baranojfi 
Rohdendorf,  1937;  S.  vicina  Villeneuve,  1899  ( =S .  subvicina  Rohdendorf.  1937);  S.  ad- 
riatica  Boettcher,  1913;  S.  bergi  Rohdendorf,  1937;  S.  jupalnica  Lehrer,  1967;  S.  serbica 
Baranoff,  1929. 

c.  Sous-genre  Daciella  sg.  n.:  S.  ukrainica  Rohdendorf,  1937  (espèce  type);  S.  ro¬ 
manica  Lehrer,  1967;  S.  nitrensis  Rohdendorf,  in  litt.;  S.  vulgaris  Rohdendorf,  1937; 
S.  disputata  Lehrer,  1967;  S.  dolosa  Lehrer,  1967;  S.  moldávica  Rohdendorf,  1937; 
S.  congesta  Lehrer,  1967. 

d.  Sous-genre  Carpathicomyia  sg.  n.:  S.  zumptiana  Lehrer,  1959  (espèce  type); 
S.  hronica  Rohdendorf,  in  litt. 

e.  Sous-genre  Sudafricana  sg.  n.:  S.  aenigma  Rohdendorf,  1963  (espèce  type). 

f.  Sous-genre  Grusiniana  sg.  n.:  S.  apsuarum  Rohdendorf,  1937  (espèce  type). 

Dans  le  travail  in  extenso  l’auteur  donne  aussi  les  diagnoses  différentielles  et  on 

y  fait  une  ample  révision  synonymique  des  21  espèces  bien  définies,  appartenant  au 
genre  Sarcophaga  Meigen. 


GENÈSE  DE  LA  FAUNE  DES  MANTES  ( MAN  T  OWE  A ) 

DE  L’ASIA  MOYENNE 


I.  I.  Lindt  —  H.  II.  JlHHfli 

(Institut  de  Zoologie  et  de  Parasitologie,  Acad.  Sci.  Tadjik  RSS,  Dushanbe,  URSS) 

La  faune  des  mantes  de  l’Asia  Moyenne  est  représentée  par  deux  familles  — 
Mantidae  et  Empusidae ,  dont  la  première  comprend  8  genres  ( Mantis  L.,  Armene  Stal. 
Hierodula  Sauss.,  Bolivaria  Stai,  Ameles  Burnì.,  Iris  Sauss.,  Amblythespis  Chop,  et 
Rivetina  Beri,  et  Chop.),  et  la  seconde  le  seul  genre  Empusa  Pall. 

Ce  n’est  qu’une  petite  partie  du  nombre  de  familles  connues  qui  constituent 
l’ordre  (4%). 

Les  données  exactes  sur  la  faune  des  mantes  de  l’Asie  Moyenne  manquent  pour 
le  moment.  D’après  les  données  sensiblement  vieillies  de  G.  Jacobson  et  de  V.  Bianchi 
(1905)  dans  l’ex-Turkestan  on  rencontre  13  espèces.  Les  recherches  conduites  par  nous 
pendant  les  14  dernières  années  ont  sensiblement  allongé  la  liste.  Actuellement  sont 
connus  les  nombres  suivant  d’espèces  et  de  sous-espèces  compris  dans  les  genres: 
Rivetina  30,  Empusa  20,  Amblythespis  10,  Iris  4,  Bolivaria  3,  Hierodula  2,  Armene  4, 
Ameles  1,  en  tout  74  noms.  L’étude  des  5  derniers  genres  est  à  peine  commencée.  Si  on 
prend  en  considération  que  jusqu’à  present,  l’exploration  s'est  étendue  sur  une  partie 
relativement  petite  du  territoire  de  l’Asie  Moyenne,  comprenent  surtout  le  Tadjikistan 
et  quelques  régions  adjacentes,  il  sera  évident,  que  le  nombre  d’espèces  est  destiné 
à  s’accroître  sensiblement.  Il  y  a  10  ans,  dans  le  Tadjikistan  on  ne  connaissait  que 
5  espèces,  actuellement  ce  nombre  est  augmenté  8  fois.  En  partant  de  ces  données, 
nous  croyons  que  le  nombre  probable  d’espèces  de  mantes  de  l’Asie  Moyenne  et  du 
Kasakhstan  comprendra  non  moins  de  200  noms.  Les  études  à  venir  montreront, 
jusqu’à  quel  point  cette  prognose  est  exacte. 

Dans  la  determination  des  espèces,  nous  avons  suivis  surtout  les  critériums  morpho¬ 
logiques,  biologiques  et  phénologiques.  Une  attention  particulière  a  été  prêté  à  l’ana¬ 
lyse  de  la  structure  des  organes  génitaux.  Il  est  à  noter,  que  malgré  l’absence  d’iso¬ 
lement  par  le  relief,  les  frontières  entre  les  espèces  d’un  même  genre  sont  toujours 
brusques,  sans  formes  de  transition.  Ainsi,  on  a  pu  établir  parmi  les  mantes  plusieurs 
exemples  qui  confirment  la  règle  de  Gause  (1934),  sur  l’impossibilité  de  la  coexistence 
d’espèces,  et  d’après  nos  données  même  de  genres,  ayant  les  mêmes  exigences  vers 
le  milieu  environnant.  Il  a  été  établi  également,  que  lorsque  le  taxon  est  d’ordre 
inférieur  il  joue  un  plus  grand  rôle  dans  le  nombre  total  des  formes.  Toutes  les  formes 
sans  exception,  sont  endémiques.  Il  est  intéressant  de  noter,  qu’un  endemisme  analogue 
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s’observe  également  chez  les  autres  groupes  d’insectes  (Severtzov,  1873;  Pravdin, 
1960 — 1965;  Kryzhanovskij,  1963,  1965;  Bekousine,  1963,  et  autres).  Ainsi  l’opinion 
exprimée  il  y  a  longtemps  par  G.  Bey-Bienko  (1936,  1951)  sur  l’originalité  et  l’antiquité 
de  la  faune  de  l’Asie  Moyenne,  qui  prévoie  la  possibilité  d’un  grand  nombre  d’espèces 
encore  inconnues,  est  de  plus  en  plus  confirmée. 

Les  longues  recherches  systématiques  font  conclure,  que  l’Asie  Moyenne,  avec 
sa  grande  variété  de  conditions  écologiques,  est  un  important  foyer  autochtone  en  ce 
qui  concerne  la  formation  d’espèces  de  mantes.  Les  extremitées,  les  ailes  et  la  dimen¬ 
sion  du  corps  sont  les  plus  sensibles  aux  variations  de  conditions  du  milieu.  La  forma¬ 
tion  des  déserts  et  des  massifs  de  montagnes,  en  même  temps  que  la  rétraite  des  mers, 
a  conduit  à  des  changements  profonds  dans  la  faune  des  mantes,  ce  qui  est  confirmé 
par  les  données  de  la  paléogéographie.  La  grande  variété  d’espèces  de  mantes,  qui 
pouvait  se  former  dans  les  conditions  d’un  climat  chaud  et  humide,  est  disparue  avec 
l’apparition  des  déserts.  Seulement  les  groupes  les  mieux  adaptés  ont  survécu.  Ainsi 
s’explique,  probablement,  l’absence  dans  la  faune  actuelle  des  mantes  de  l’Asie 
Moyenne  de  plusieurs  unités  systématiques  supérieures.  C’est  seulement  ainsi,  à  notre 
avis,  que  peut  s’expliquer  l’abondance  actuelle  de  formes  autochtones  à  s’intérieur 
d’un  nombre  relativement  réduit  de  genres. 


CHIRONOMIDAE  03EPA  EAÏÏKAJI 

A.  A.  Linevitch  —  A.  A.  JI  ii  ii  e  b  n  n 
(Kacßedpa  ôuoaozuu  HpnyTCKOdo  MeduiçuncKoeo  uhctutijtci,  CCCP) 

H3  oômnpHoro  Kjiacca  HaceKOMbix  k  nummi  b  03.  Baiinaji  (ero  OTKpbiTOii  uacTii) 
a^anTiipoBaJiiicr,  npeACTaBirrejin  tojilko  Aßyx  otphaob:  Diptera  ( Chironomidae )  h  Tri- 
choptera.  OcoôeHHo  iiHTepecHbi  Chironomidae ,  jihhiihkiï  KOToptix  naiByT  b  Bannajie  Ha 
rjiyôime  ao  1360  m  ii  b  3tom  OTHOinemm  yHiiKajibHbi.  Beerò  b  Bannajie  3apeniCTpiipo- 
BaHO  60  biiaob  xiipoHOMiip;.  Ohh,  Kan  h  ßpyriie  oôiiTaTejni  Bannajia,  ^ejiHTCH  Ha 
2  rpynnbi:  1)  najieapKTHuecKiie  bhabi,  HUiByipiie  b  npiiôpemHO-copoBoiï  30He  ( Chirono - 
mus  annularius ,  Ch.  plumosus ,  Ch.  dissidens ,  Cryptotendipes  paripés,  Endochironomus 
albipennis  n  Ap.),  n  2)  ooiiTaTejin  oTKpbnoro  Eaímajia. 

B  OTKpbiTOM  Bannajie  oÖHapyjKeHbi  jihhhhkh  22  biiaob.  Ohii  pa3AejieHbi  HaMH  Ha 
ABe  3KOJioro-reHeTHnecKiie  rpynnbi.  ITepBan  —  biiabi,  3acejiniOH],He  KaMeHHCTyio  JimopaJib 
ii  cocTOHipiie  ii 3  pa3iiopoAHbix  3JieMeHTOB.  3iy  rpynny  o6pa3yiOT  peo(|)HJibHbie  n  6jih3- 
Kiie  K  HHM  ôaimaJibCKiie  biiabi  —  Orthocladius  compactus,  O.  gregarius ,  Diamesa  baica- 
lensis.  3tii  biiabi  OTKJiaAtiBaiOT  y  ype3a  boabi  npnKpenjieHHbie  KJiaAKii,  TeM  caMbiM  npn- 
BH3aHbi  k  Gepery  n,  Kan  cjieACTBHe,  xapaKTepii3yioTCH  MaJion  CTeneiibio  3HAeMii3Ma. 
BTopan  rpynna  —  oöiiTaTejiii  motkiix  rpyHTOB  oTKpbiToro  Eaiinajia.  Ha  rjiyôime  CBbime 
20 — 25  m  3Ta  rpynna  BEJiionaeT  tojibko  3ha6miikob.  Ocoôbiii  KOJiopiiT  rpynne  (h  Been 
(JiayHe  xiiponoMiiA  BaiinaJia)  npHAaeT  poA  Sergentia  (noApoA  Baicalosergentia) ,  xapan- 
TepimyioiAHHCH  cjieAyiomiiMii  ocoöeHHOCTHMii:  HeoöbiHHbiM  a«bh  Sergentia  öoraTCTBOM 
BiiAOB  (6 — 7)  ;  CBoeo6pa3HbiM  CTpoeHiieM  KJiiineoJiaôpaJibHoii  oôjiacni  roJioBbi  (biiabi 
S.  aspidocephala  il  S.  gomphocephala)  ;  oôiiTamieM  jiiihiihok  Ha  rjiyôime,  npeBbimaio- 
iqeii  1000  m;  cxoactbom  CTpoemm  jiiihhhok  MJiaAiniix  B03pacTHbix  rpynn  y  jiiiTopaJiB- 
Horo  (S.  baicalensis)  n  «aêuccaJiBHoro»  (S.  koschowi )  biiaob  h  Aa^BHenmiiM  pe3KHM 
pacxo/KAemieM  npimnaKOB  y  3pejibix  jiiihiihok,  hto  mohîho  paccMaTpiiBaTb  Kan  Aona- 
3aiejibCTB0  AHBepreiiqnii  BiiAa. 

B  HaiiöojiBHiiix  KOJinnecTBax  h  Harpe  Beerò  Ha  mhtkhx  rpyHTax  EaiiKajia  BCTpe- 
uaeTcn  S.  baicalensis.  JIhhhhkii  oöbihhbi  Ha  hiictbix  po30BaTbix  neenax  na  rjiyôime  ot 
1.5  Ao  100  m,  ho  ocoôeHHo  xapaKTepHbi  a-bh  3oh  JiiiTopajin  (5 — 20  m).  3Aecb  me  b  He- 
ßoJiBiuoM  KOJinuecTBe  nonaAaiOTCH  jiiihiihkii  Asyx  hobbix  biiaob  S.  albodentata  11 
S.  brachi) cephala.  C  cepoBaTbiMH  cjiaöo  3aiiJieHHbiMii  necnaMH  (rJiyÔHHa  15 — 70  m)  cbh- 
3ano  pacnpocTpaHemie  jiiihiihok  S.  flavodentata. 

Tojibko  Ha  tohkiix  rjiyôoKOBOAHbix  iuiax  Eaímajia  Ha  rjiy6ime  100—1360  m  BCTpe- 
naiOTCH  caMbie  Kpynubie  jihhhhkh  poAa  Sergentia — S.  koschowi  (  =  S .  aspidocephala). 

K  3HAeMiiKaM  BTopon  SKOJioriiuecKoii  rpynnbi  othochtch  Tarnue  Micropsectra  baica¬ 
lensis.  3tot  bha  oueHb  miipoKo  pacnpocTpaHeH  b  EaimaJie,  jiiïhhhkii  BCTpenaiOTcn  11a 
Bcex  BapnapiiHX  MurKiix  rpyHTOB  Ha  rjiyöirae  ot  1  ao  200  m. 

Ha  ocHOBe  aHajiima  ocoôeHHOCTeii  pacupocTpaHeHim  biiaob  poAa  Sergentia  Boo6m;e 
(6eAHOCTb  biiaob)  h  b  npiißaimajibe,  rAe  oöcjieAOBaHo  ôojibihiihctbo  rjiyôoKiix  ojiiiro- 

TpO(J)HBIX  03ep,  OTHeceHHBIX  M.  M.  KOTKOBBIM  K  OCTaTOHHBIM  TpeTIIHHBIM  03epaM  APOB- 
Hero  6aHKaJibCKoro  MHoroo3epbn  (ôaiiKajibCKiie  3HAeMiiKii  p.  Sergentia  He  HañAeHbi), 
a  TaK/Ke  Ha  ocHOBe  nayuemiH  öiioJioriiii  ßaimajibCKUx  biiaob  Sergentia  11  conocTaBJieHiin 
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3T0Ü  rpynnBi  c  rpynnon  oöiiTaTejien  KaMemicToñ  jinTopajiii  (peo^mioB  no  nponcxo>Kge- 
hiiio)  mbi  npiinuni  k  BBiBOgy  o  tom,  HTo  rjiybiraa  3H^eMH3Ma  h  pagnagnn  biiaob  xnpo- 
homiia  Baiinajia  3aBiiCHT  ne  tojibko  ot  AJiiiTejiBHOCTii  bbojiioijhh  b  ycjioBiinx  ii3ojihii,iiii, 
ho  it  ot  pa3HBix  TeMnoB  aBOJiiopnn,  onpe^ejimoipnxca  öiiojiorimecKHMii  ocoöeHHocTHMH 

BHAOB. 


DIE  SYSTEMATIK  DES  BISHERIGEN  GENUS  COU SY A  MUES.  REY. 

G.  A.  L  o  h  s  e 
(Hamburg,  BRD) 

Die  mitteleuropäischen  Arten  der  Gattung  Cousya  Muís.  Rey  zeigen  untereinander 
kaum  nennenswerte  Ähnlichkeit.  Die  Gattung  erweckt  den  Eindruck  eines  unnatür¬ 
lichen  Gemisches;  dass  sie  in  ihrer  Gesamtheit  überdauert  hat,  verdankt  sie  wohl  le¬ 
diglich  der  Seltenheit  ihrer  Arten,  die  einen  Vergleich  untereinander  erschwerte,  sowie 
dem  Vertrrauen  auf  die  Bearbeitung  durch  Bernhauer,  die  vermuten  liess,  dass  die  von 
ihm  angeführten  Spezies  auch  im  Bau  ihrer  Mundteile  übereinstimmten. 

Eine  genauere  Untersuchung  des  Körpers  und  der  inneren  Mundteile  lässt  jedoch 
erkennen,  dass  zwischen  den  aus  Mitteleuropa  gemeldeten  4  Arten  überhaupt  keine 
nahe  Verwandtschaft  besteht,  sodass  eine  Aufspaltung  von  Cousya  in  mehrere  neue 
Gattungen  unvermeidlich  ist,  wenn  es  nicht  gelingt,  Arten  in  schon  bestehende  Gattun¬ 
gen  einzuordnen. 

Zunächst  muss  der  Begriff  der  Gattung  Cousya  Muís.  Rey  fixiert  werden.  Typus 
generis  ist  Cousya  nigrata  Fairm.  Sie  besitzt,  ähnlich  wie  Ocyusa  eine  kurze,  an  der 
Spitze  winklig  eingeschnittene  Ligula. 

Als  weiteres  Gattungsmerkmal  ist  die  vollständige  schmale  Trennung,  der  Mittel¬ 
hüften  und  das  Fehlen  einer  Basalquerfurche  des  6.  Tergits  anzusehen. 

Die  Vorderrandung  der  Hinterbrust  ist  hinter  den  Mittelhüften  frei  sichtbar. 
Der  Hinterbrustfortsatz  ist  frei  sichtbar  und  liegt  im  gleichen  Niveau  wie  der  Mittel¬ 
brustfortsatz. 

Von  den  3  anderen  Arten’  besitzt  C.  nivicola  Sahib,  hinsichtlich  der  Mundteile  die 
grösste  Ähnlichkeit  mit  C.  nigrata.  Auch  sie  hat  eine  kurze,  zweizipflige  Ligula,  welche 
die  Mitte  des  Lippentasterbasalgliedes  nicht  überragt;  und  wenn  auch  dieses  Glied 
gestreckter  als  bei  C.  nigrata  ist,  wäre  darin  noch  kein  ausreichender  generischer 
Unterschied  zu  sehen.  Völlig  verschieden  ist  jedoch  der  Bau  von  Mittel-  und  Hinter¬ 
brust.  Zunächst  stehen  die  Mittelhüften  so  dicht  zusammen,  dass  sich  ihre  Innenrän¬ 
der  berühren;  ausserdem  liegt  der  Vorderrand  der  Hinterbrust  unter  den  Mittelhüften, 
sodass  die  Vorderrandung  ebensowenig  von  der  Unterseite  her  erkennbar  ist  wie  ein 
Hinterhüftfortsatz  oder  anders  ausgedrückt:  betrachtet  man  das  auf  dem  Rücken  lie¬ 
gende  Tier,  so  ist  das  Niveau  der  Hinterbrust  beträchtlich  tiefer  als  die  Mittelbrust. 

Diese  Verschiedenheit  dürfte  ausreichen,  um  in  C.  nivicola  den  Vertreter  einer 
besonderen  Gattung  zu  sehen,  welche  ich  Cephalo cousya  benenne.  (Mit  Bezug  auf  den 
extrem  grossen  Kopf  der  als  Typus  generis  anzusehenden  C.  nivicola  Sahib.). 

Bei  oberflächlicher  Betrachtung  ist  auch  C.  hibernica  Rye  in  der  Körperform  der 
C.  nigrata  vergleichbar,  doch  wird  sie  durch  die  Länge  der  Extremitäten  den  Gattungen 
Chilopora  und  besonders  Calodera  viel  ähnlicher.  Untersucht  man  bei  dieser  Art  die 
Mundteile,  so  fallen  die  sehr  gestreckten  Kiefertäster  und  die  besondere  Form  der  Li¬ 
gula  auf.  Diese  ist  am  Ende  rundlich  ausgebuchtet  und  hat  jederseits  einen  lappen¬ 
förmigen  Anhang;  zweifellos  repräsentiers  die  Art  ein  besonderes  Genus  für  das  jedoch 
schon  ein  gültiger  Gattungsname  vorliegt.  1914  beschrieb  Th.  Kräsa  eine  Staphylinide 
Chilomorpha  bernhaueri ,  welche  später  von  Bernhauer  als  synonym  zu  Ch.  laticollis 
Thoms,  gesetzt  wurde,  einer  Art,  die  Bernhauer  für  identisch  mit  C.  hibernica  Rye 
hielt.  Nun  müssen  wir  zwar  bernhaueri  als  synonym  von  hibernica  anerkennen,  die 
Einziehung  des  Gattungsnamens  Chilomorpha  ist  aber  völlig  ungerechtfertigt;  als 
Typus  generis  ist  bernhaueri  Krása  =  hibernica  Rye  anzusehen.  Ob  auch  laticollis 
Thoms,  eine  Chilomorpha  ist,  lässt  sich  nur  vermuten,  da  der  Typus  dieser  Art  unauf¬ 
findbar  scheint,  bleibt  die  Frage  bis  auf  weiteres  offen. 

Verhältnismässig  einfach  ist  die  Eingliederung  der  letzten  Art:  tullgreni  Palm  in 
eine  schon  bestehende  Gattung.  Diese  Art  gehört  nämlich  wegen  ihrer  Mundteile, 
insbesondere  wegen  ihrer  auffällig  verlängerten,  nur  an  ihrem  Ende  ganz  kurz  zwei¬ 
zipfligen  Ligula  in  die  Gattung  Ischnoglossa  Thoms. 

Vergleicht  man  sie  mit  unserer  wohlbekannten  I.  prolixa ,  so  muss  es  einem  gera¬ 
dezu  rätselhaft  erscheinen,  dass  dieser  Zusammenhang  nicht  schon  bei  der  Beschrei¬ 
bung  erkannt  wurde.  Als  einfachstes  äusserliches  Trennungsmerkmal  von 
Cousya  nenne  ich  die  deutliche  Basalquerfurchung  des  6.  Tergites,  sowie  die  weniger 
gewölbte  Form  des  Körpers,  insbesonders  des  Halsschildes. 
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Zusammenfassung 


Die  Gattung  Cousya  Muís.  Rey  ist  polyphyletisch.  Als  Typus  generis  ist  Cousya 
nigrata  anzusehen.  Für  C.  nivicola  wird  wegen  abweichender  Form  der  Mittel-  und 
Flinterbrust  die  Gattung  Cephalocousya  geschaffen.  C.  hibernica  gehört  in  die  aus  der 
Synonymie  von  Cousya  herausgenommene  Gattung  Chilomorpha  Krása.  C.  tullgreni 
Palm  erweist  sich  als  eine  Art  der  Gattung  Ischnoglossa  Thoms. 


BRICOKOrOPHAH  BHTOMOOAYHA  CPEßHER  A3HII,  EE  3KOJIOrHHECKAH 

XAPAKTEPHCTHKA  H  nPOHCXOJK^EHHE 

I.  K.  Lopatin  —  H.  K.  JI  o  n  a  t  n  h 
(TadMUKCKUü  eoe.  ynueepeurer,  /fywanóe,  CCCP) 

CoBpeMeHHLin  BLicoKoropnLin  pejn>e<$  c  neTKo  BLipajKeHnon  HHBajiBHon  3ohoü  bo3- 
hiik  b  Cpe^Heñ  A3Hii  n  Ka3axcTaHe  b  KOHpe  MnopeHa — nJiencTopeHe  b  pe3yjiBTaTe 
rpaH,n;no3Horo  aJiBnimcKoro  oporeHe3a.  üpopecc  KomnneHTajiLHoro  pa3BHTnH  ceBepHoro 
TuHL-IIIaHH  n  Ka3axcKon  CKJiajpxaTOH  cTpaHBi  npoftOJUKaJicn  6e3  nepeptiBOB  c  Hanajia 
Me303on  Ao  OJinropeHOBoro  BpeMemi.  OcTaJiBHan  uacTB  ropHoñ  Cpe^Heii  A3hh  xapan- 
Tepn30BaJiacL  ropas^o  6oJiee  kopotkhm  cpoKOM  KOHTHHeriTaJiLHoro  pa3BirrnH.  üocKOJiBKy 
eme  b  MHopeHe  pacTHTejiBHocTB  CpeßHen  A3hh  He  ÖBiJia  ,n,n(|)(J)epeHn;iipoBaHa  na  ropHyio 
il  paBHiiHHyio  (KopoBim),  aJiLnnncKHH  pejKHM  b  ropax  ycTanoBiuicH  b  jießmiKOBoe 
BpeMH.  IIoBTOMy  TeMnti  3BOJiion;nH  pacTHTejiLHoro  h  HiHBOTHoro  Mnpa  b  .gojieAHiiKOBoe 
h  nocjiejießHHKOBoe  BpeMH  hbjihiotch  pa3JiHUHLiMH. 

3KOJioniHecKHe  ycjiOBHH,  b  KOTopBix  naxo^HTCH  naceKOMBie  BBicoKoropnu,  xapan- 
Tepn3yi0TCH  CBoen  3KCTpeMajiBHOCTBio  (Hn3Kaa  TeMnepaTypa  n  pe3Kne  ee  KOJieöamiH, 
HH3Kan  nJioTHocTb  aTM0C(J)epLi,  cHJiLHLie  cs^xiie  BeTpBi  h  mmnan  oTHocnTejiBHaH  BJianî- 
hoctb  Bos^yxa  npn  blicokom  ypoBHe  ncnapemiH,  pa3pe>neHH0CTB  pacTnrejiLiioro  nonpoßa, 
HeperyjiapiiocTL  kopmoblix  pecypcoB  n  t.  3.).  3to  BJieuex  3a  cooon  ôe^HOCTt  n;eH030Bt 
npepHBHCToe  pacnpocTpaHeHHe  HacenoMBix  h  B03HHKH0Bemie  cnepn^nnecKiix  a^ama- 
piiH.  npeoßjiaflaiorqHMii  H\H3HeHHBiMn  <£opMaMH  hbjihiotch  TeppnKOJiBi  11  reoönoHTBi 
b  mnpoKOM  cMBicjie.  B  nocjie^moio  KaTeropnio  nona^aiOT  11  Te  naceKOMBie,  KOTopBie 
B  HHBIX  yCJIOBHHX  Be^yT  ce6n  HHaue. 

Tanne  oTJinnnTejiBHBie  nepTBi  BBiconoropHBix  HacenoMBix,  nan  oömine  9H,geMnKOB 
Bii^oBoro  paHra  n  nx  MHKpoapeajiBHOCTB,  xopomo  njuiiocTpiipyiOTCH  Ha  npnMepe  po^os 
Conophyma  (Orthoptera) ,  Carabus ,  Leistus ,  Trechus ,  Colpostoma,  Ascelosodis,  Oreomela 
(Coleóptera) ,  Parnassius  ( Lepidoptera )  h  ßp.  Po^bi  Conophyma  11  Oreomela  ocoöohho 
noKa3aTejiBHBi.  üpopeccBi  ftHBepreHpHH  11  BHfloo6pa30BaHim  b  BBiconoropBHX  ii^yT  npe3- 
BBIHaÜHO  HHTeHCHBHO.  CpaBHHTeJIBHO  MOJIOßaH  aJIBHHHCKaH  (J)ayHa  HaCGKOMBIX  CpeaHeil 
A31111  (neoreH — neTBepTiiHiiBiñ  B03pacT)  HBJineTCH  ¡gocTaTOHHo  öoraTon  11  opnrnHaJiB- 
Hoii.  Poß  Oreomela  Jcbs.  (Chrysomelidae) ,  BH^OBoe  pa3iioo6pa3iie  KOToporo  (okojio 
35  bhaob)  npnypoueno  k  TnHB-IIIaHio,  HBJineTCH  ßepiiBaTOM  (J>opM,  6jiH3Knx  k  Ento- 
moscelis.  3a  BpeMH  ero  caMocTOHTejiBHoro  cyipecTBOBaHHH  —  c  nJinopeHa  —  b  HeM  oopa- 
30BajiocB  He  MeHee  Tpex  cerapin  co  cbohmii  Bii^aMH.  Bo  mhothx  cjiyuanx  ochoboh 
coBpeMeimoii  BBicoKoropnoH  $ayHBi  HacenoMBix  HBHJiacB  cyipecTBOBaBmaH  Ha  Mede  ;no 
ajiBHHHCKoro  oporeHe3a  paHHeTpeTHUHan  $ayHa.  TamiM  oöpa30M,  BH^eMnuriBie  rpynnBi 
ajiBnimpeB  0Ka3BiBai0TCH  oAHOBpeMemio  aBToxTOHaMH. 

CnjiBHoe  pacujieHeHHe  BBiconoropHoro  pejn>e(|)a  Cpe^Heu  A3nn,  nepena^  bbicot  30 
4 — 5  TBic.  M,  a  Tanme  iisojihphh  ox/teJiBHBix  xpeÖTOB  co3ji;aiOT  npejtnocBuiKH  ^jih  coxpa- 
HOHiiH  il  reHeTiiuecKOH  H30JiHn¡nn  oöocoönBHinxcH  nonyjiHpnu  HacenoMBix.  B  CHJiy  3Toro 
npopecc  Bii,ii;oo6pa30BaHHH  n,n;eT  HenpepBiBHo.  Xoth  ropHBie  xpeöxBi  11  hbjihiotch  Tpac- 
caMH  jtJiH  paccejiemiH  HacenoMBix,  iicnojiB30Bamie  3tiix  Tpacc  He  Bcer^a  bo3mo>kho. 
Ornano  naMeuaiOTCH  cjie/tyEorqne  nyTH  paccejieHHH:  1)  THHB-IIIaHB  —  Ba^axmaH  —  Ka- 
panopyM  —  THMajian;  2)  LJeHTpajiBiiBiii  THHB-IIIaHB  —  Tapöaraxau  —  AjiTaii;  3)  MoHro- 
JIIIH  —  AJITaii  —  THHB-IIIaHB. 


ON  PROBLEMS  AND  TRENDS  IN  EMPIRICAL  SYSTEMATICS 

A.  A.  Lubischew  —  A.  A.  JIioSurgeB 
(All-Union  Entomological  Society,  USSR) 

1.  We  understand  that  empirical  systematics  is  a  very  large  field  of  biology 
without  any  theoretical  and  philosophical  problems,  quite  independent  of  phylogeny, 
but  certainly  gathering  material  for  theoretical  and  philosophical  generalizations. 
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It  plays  a  great  role  in  solving  practical  problems  (pests,  disease  carriers,  useful  in¬ 
sects,  etc.). 

2.  There  are  many  difficulties  in  empirical  systematics  appeared  in  XX  century 
which  are  connected:  a)  with  the  huge  growth  of  the  number  of  species;  b)  very 
great  variability;  c)  the  existence  of  many  cryptic  and  semicryptic  taxons;  d)  the 
disappearance  of  theoretical  foundations  of  the  traditional  form  of  dichotomic  keys. 

3.  The  appearance  of  newT  perfect  machines  instilled  in  many  scientists  the  hope 
and  even  assurance  that  the  help  of  new  machines  is  enough  for  solving  all  difficul¬ 
ties.  But  if  this  was  true  the  range  of  workers  in  scientific  taxonomy  must  be  extre¬ 
mely  narrowed. 

4.  The  ground-problems  of  empirical  systematics  are:  a)  the  discrimination  of 
cryptical  taxons;  b)  the  construction  of  most  rational  keys;  c)  the  quantitative  eva¬ 
luation  of  the  distance  of  taxons  and  the  construction  of  system.  Now  very  perfect 
methods  are  applied  to  the  resolving  of  all  these  problems. 

5.  The  problem  of  discrimination  is  resolved  by  discriminant  and  allied  component 
analysis.  When  this  method  is  applies  in  full  strength  it  is  necessary  to  use  many 
characters  without  rejection,  because  the  characters  useless  alone  can  be  valuable 
in  association  with  others;  the  inverse  is  also  true:  the  most  significant  characters 
may  prove  useless  in  the  presence  of  other  characters.  But  the  practical  use  of  discri¬ 
minant  functions  with  many  variables  is  very  doubtful  and  their  calculation  demands 
the  use  of  complex  computers.  The  process  of  obtaining  of  most  effective  discrimina¬ 
tors  can  be  simplified  by  the  sequence  of  stages:  1)  the  evalution  of  single  characters; 
2)  the  construction  of  scatter-diagrams  for  pairs  of  characters;  3)  the  calculation  of 
discriminant  functions;  4)  the  critical  inspection  of  discriminators.  The  primary  se¬ 
lection  of  perspective  characters  can  be  attained  using  a  small  amount  of  measure¬ 
ments;  a  more  precise  —  using  a  large  amount.  The  great  economy  of  calculations 
is  obtained  by  ignoring  non  significant  information,  by  using  only  matrices  of  second 
order  and  by  extensive  utilization  of  graphical  methods  for  the  rejection  of  hopeless 
correlations. 

6.  The  reform  of  keys  is  quite  necessary  because:  a)  the  dichotomical  keys  have 
no  sure  theoretical  foundations  and  it  is  necessary  to  introduce  the  combinative 
principle;  b)  it  is  necessary  to  take  into  account  intrataxonic  variability;  c)  it  is  diffi¬ 
cult  to  identify  specimens  devoid  of  some  characters  used  in  the  keys.  New  ways: 
1)  the  use  of  perfocarts  founded  on  the  combinative  structure  of  system,  which  can 
be  connected  with  the  use  of  computers;  2)  the  construction  of  nomograms  of  diffe¬ 
rent  kind. 

7.  The  quantitative  measure  of  likeness  is  studied  by  two  schools:  a)  the  distance 
of  Mahalanobis,  discriminant  and  component  analysis;  b)  the  numerical  taxonomy 
in  the  form  of  cluster  and  factor  analysis. 

The  difference  between  these  two  schools:  the  first  can  be  executed  in  sequential 
manner  introducing  new  characters  and  sat  least  giving  the  distance  of  taxons  as  an 
assymptote.  The  numerical  taxonomy  uses  all  characters  at  once  and  it  remains  unclear 
how  near  is  the  attained  measure  of  likeness  to  the  limit,  that  can  be  obtained  with 
the  utilization  of  all  possible  characters. 

8.  The  construction  of  system  must  be  connected  with  the  radical  revision  of  the 
theory  of  system:  the  dogmatic  conservation  of  hierarchical  system  is  not  well- 
grounded.  Therefore  the  radical  changes  in  the  rules  of  nomenclature,  methods  of 
preservations  in  museums,  etc.  are  premature. 

9.  Taking  into  account  the  present  critical  state  of  the  taxonomic  theories  we 
must  allow  all  principles  for  the  choice  of  characters:  a)  a  priori  traced  back  to  Lin- 
neus;  b)  giving  equal  weight  to  all  characters  tracing  to  Adanson;  c)  sorting  out  on 
sequential  stages  of  investigation.  The  last  method  is  the  most  economical  and  can 
receive  wide  application. 

10.  When  we  use  sequential  principles  in  our  work,  the  complicated  computers 
are  used  only  for  the  most  difficult  and  complicated  problems,  but  the  vast  amount 
of  rather  complicated  problems  can  be  solved  by  the  workers  of  moderate  mathemati¬ 
cal  qualification  and  with  the  use  of  simple  procedures:  graphical  methods,  slide  rules 
and  simple  calculating  machines. 

11.  All  preceeding  these  are  illustrated  with  examples  from  the  systematics  of 
flea-beetles,  especially  of  the  genus  Haltica  ( Coleóptera ,  Chrysomelidae,  Iialticinae) . 
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TEPMHTBI  POßA  AN  AC  ANT  HOT  ERMES  JAC.  B  TYPKMEHHH 


A.  N.  Luppova  —  A.  H.  JI  y  n  n  o  b  a 
(1ÍHCTUTIJT  300A02UU  AH  TypK.uCCP,  Amxdödd,  CCCP) 

TypKMeHCKaa  CCP  HBJineTcn  caMon  ioikhoh  pecnyOjiiiKoii  CoBeTCKoro  CoK>3a.  Ona 
pacnoao/KeHa  npimepno  MeiKAy  35  n  42°  c.  in.  Oii3nKo-reorpa(|)iniecKHe  ocoôeHHOCTn 
pecnyÖJiiiKii  BBipainaiOTCH  npenc^e  Beerò  b  tom,  hto  80 — 85%  ee  TeppiiTopmi  3aHHTO 
nycTBiHHMii.  IlycTbiHa  KapanyM  —  KpynHenman  b  CCCP  necnaHan  nycTbrnn  —  xapaKTe- 
pii3yeTCH  3acymjniBBiM,  pe3Ko  KOHTiiHeHTajibHLiM  KJiiiMaTOM:  cpe^Hee  roAOBoe  kojiii- 
necTBO  oca^KOB  AOCTiiraeT  90 — 150  mm;  ocaAKii  Bbina^aioT  b  ochobhom  b  3iiMHe-BeceH- 
iiiiii  nepnoA-  CpeAHaa  HHBapcKan  TeMnepaTypa  Ha  ceBepe  — 5o,  na  lore  +3°,  inojibcnaa 
cooTBeTCTBeHHO  28  il  32°. 

ropiibin  xpeôeT  KoneTAar  thhgtch  baojib  ioikhoh  rpamipbi  TypHMemm,  a  KyjiBTyp- 
nan  30Ha  —baojib  pen  AMyAapbii,  MypraGa,  TeA>KeHa,  ropHbix  penen  KoneTAara  n 
baojib  CTpomu;erocH  KapanyMCHoro  KaHaJia. 

Apeaa  TepMHTOB  Ha  TeppiiTopnio  CoBeTCKoro  Coi03a  3axoAiiT  tojibko  ceBepHBiM 
CBOHM  npaeM  n  b  npeAeJiax  CpeAHeii  A311H  ii  Ka3axcTaHa  AOCTiiraeT  npimepHo  46°30'  c.  ni. 

B  TypKMeHHH  miipoKo  pacnpocTpaHeHbi  4  BiiAa  TepMHTOB.  JJßa  113  hiix,  othoch- 
iH,necH  K  poAy  Anacanthotermes  (ceM.  Hodotermitidae) , — A.  turkestanicus  Jac.,  Typne- 
CTaHCKiiH  TepMHT,  ii  A.  ahngeridnus  Jac.,  6ojibihoíí  3aKacniiHCKHii  TepMiiT,  —  Haiiéojiee 
MHoroniicjieHHBi.  Btiim  BiiAa m  nocBnigeHo  name  cooömeHHe.  ,H,Ba  APyrnx  BiiAa,  otho- 
CHmnecH  K  ceM.  Termitidde ,  —  Amitermes  vilis  Hagen  11  Microcerotermes  sp.  —  BCTpe- 
naioTcn  SHamiTejiBHO  peme. 

A.  turkestanicus  uinpoKo  pacnpocTpaHeH  b  pecnyOjumax  CpeAHeñ  A31111,  ocoöeHHO 
b  TypKMCCP  h  Y36CCP.  B  TypKMCGP  oh  npnyponeH  k  noAropHBiM  paBHimaM,  ropaM 
h  yipejiBHM  KoneTAara  11  AOJiimaM  pen  AMyAapbii,  Mypraöa  n  Kyinnn.  3Aecb  b  Hace- 
jieHHbix  nyHKTax  oh  HBjmeTcn  onacHBiM  BpeAiiTeJieM  CTpoemm  11  pa3JiiiHHBix  MaTe- 
pnajioB. 


CpaBHHTejiBHan  xapaKTepncTHKa  CTapim  TepMHTOB  poAa  Andcanthotermes 

B  TypKMeHHH 


OCHOBHbie  IipH3HaKH 
CTaUHÍÍ 

BbicoTa  MecT- 
HOCTH. 

JIaHAUia(|)T  h 
pacnpocTpaHeHHe. 


XapaKTep  Ha- 
HOCOB,  Ha  KOTOpblX 
pa3BHTa  nonBa. 


OcOÖeHHOCTII 

nOHBBI. 


PacTHTejib- 

HOCTB . 


A.  turkestanicus  Jac, 

OT  300  go  1000  m  * 

P opu,  npeAropHBie  xojimbi, 
ropHbie  paBHHHBi,  yipejiBH  Ko¬ 
neTAara;  A0JIHHbI  lontiiBix  pen. 
KyjiBTypHbiH  JiaHAuia(f)T  iora 
TypKMeHHH.  CeB.  rpaHHija 
apeajia  b  TypKMeHHH  a°cth- 
raer  npHMepHO  39°40',  a  b  Y3- 
ßeKHCTaHe  — 40°25'. 


nponioBHajibHbie  iianocbi 
(imorAa  meÖHHCTo-rJiHHHCTbie), 
Ha  ynacTKax  paBHHHBi  11  xoji- 
mob,  npHjieraioujHx  k  noA- 
hohíbk)  rop. 

Cep03eM  C  OTHOCHTeJIBHO 
60JIBIUHM  coAepiKaHHeM  ryMyca, 
c  HajiiniHeM  CTpyKTypHBix  06- 
pa30BaHHÍí;  öojiee  nopncTBie, 
neM  TaKBipoBHAHue,  nonBbi. 

Bejibiii  TyTOBHHK,  njioAOBbie 
AepeBbn,  BHHorpaA;  copHHKii: 
BBioHOK  npjieBOH,  JieôeAa,  Bep- 
ÖJIIOIKBH  KOJIIOHKa. 


A.  ahngerianus  Jac, 

OT  100  AO  300  m  * 

Apeaji  oxBajBiBaeT  bcio  paB- 
HHHHyio  TypKMeHHio  —  ee  tjih- 
HHCTbie  h  necnaHo-rjiHHHCTbie 
npocTpaHCTBa  c  peAKoii  ny- 
CTBIHHOH  paCTHTeJIBHOCTBK), 
C  UOKpOBOM  3(|)eMepOB,  Bbiro- 
paToipiix  b  JieTHHH  nepnoA. 
TepMHTBI  OTCyTCTByiOT  B  nOA- 
bihkhbix  necKax,  Ha  cojiOHna- 
Kax,  rojibix  TaKbipax.  3axoAHT 
Ha  ceBep  b  IOhîhbih  Ka3ax- 
CTaH  AO  46 — 47°. 

npOJIIOBIiaJIBHBie  HaHOCBI 
(MejiK03eM).  JljpeBHHe  ajijiio- 
BHa JiBHBie  necnaHO-rJiHHHCTBie 
oTJioiKeHHH  (peHTp  KapanyM). 
MopCKHe  OTJIOIKeHHH  (KpaCHO- 
BOACKoe  njiai’o). 

no'iBbi  c  MajibiM  coAepiKa- 
HHeM  ryMyca,  rJiHHHCTbie  h 
necnaHO-rjiHHHCTBie;  TaKBipo- 
BHAHBie,  CBeTJIBie  H  npiIMHTHB- 
HBie  cepo3eMBi. 

CaKcayji,  nepKe3,  KaHABiM, 
KOCTep  KpOBeJIBHBIH,  MHTJIHK 
JiyKOBHHHBIH. 


*  IIpiiEeAeHHhie  pn^pbi  TpeöyioT  aajibHeíímero  yTOHHGHiia. 
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B  OTJiHHHe  OT  npepbipyipero  A.  ahngerianus  HBJiaeTcn  oôiiTaTejieM  oômupHLix 
nyCTbiHHbix  paBHim  TypHMemra  h  niiipoKiix  ropHbix  poJiim  b  ropHBix  paiioHax  3anap- 
non  nacTii  pecnyÔJiHKn.  Apeaji  3Toro  Biipa  oxBaTLiBaeT  bcio  nycTLimo  KapanyM  —  ot 
io>Kiibix  rpamm  pecnyÖJiHKH  po  ceBepiibix  —  h  3axopiiT  b  iohœbiiî  Ka3axcTan  b  paìioii 
ycTb-YpTa,  MaHrbmnraKa  ii  Ha  necnaiibie  ynacTKii  CeBepHoro  3aKacnna. 

B  TaÔJiupe  npiiBopuTCH  HeKOTopbie  cpaBHiiTejibHbie  paiiHbie,  xapaKTepimyioipiie 
ocHOBiibie  CTapHH  A.  turkestanicus  n  A.  ahngerianus  h  HeKOTopbie  3aKOHOMepnocTH 
b  hx  pacnpocTpaHeHHH. 

BaîKHeHHiHMH  (|)aKTopaMii,  onpepejimoipiiMii  rpaHnpbi  apeajioB  stiix  TepMiiTOB 
B  yCJIOBHHX  TypKMeHIIII,  HBJIHIOTCH  BbICOTa  MeCTHOCTH  II  OCOÔeHHOCTII  nOHBOTpyHTOB. 

B  3anapHoii  h  ioro-3anapHoii  TypKMeHim,  KaK  noKa3ajin  namii  HaÖJnopeHim  b  1951 — 
1953  it.  («ïïynnoBa,  1958),  HaôJHopeHim  KanajuieBa  b  1966 — 1967  rr.  h  HeKOTopbie  Jiirre- 
paTypHbie  paHHbie  (IIIaMMaKOB,  1962—1965),  Bciopy  pacnpocTpaHeH  A.  ahngerianus. 
B  ropopax  HeôiiT- Jijare  h  KyM-J^are,  no  cooSipemno  K.  KanajnieBa,  poMa  noBpe- 
>KflaioTCH  HMeHHO  3THM  TepMiiTOM.  Me»py  TeM  Ha  nopropHoii  paBHHHe  peHTpajibHoro 
KoneTpara  n  pp.  Mypra6e  h  Kyume  Bce  HacejieHHbie  nyHKTbi  b  KyjibTypHon  30He  noBpe- 
TK/iaiOTCH  innpoKo  pacnpocTpaHeHHbiM  TaM  A.  turkestanicus  (b  nacTHOCTii,  b  ropopax 
Mapbi,  Amxaôape,  EaxappeHe,  Kbi3biJT-ApBaTe) .  Ilo  Mepe  npopBrmieHim  ot  Kbi3biJi- 
ApBaTa  Ha  aanap,  k  KacnmicKOMy  Mopio,  MecTHocTb  noHiimaeTcn,  ii3MeHneTCH  nonpoB 
h  A.  turkestanicus  ycTynaeT  mgcto  A.  ahngerianus.  Mohîho  c  yBepeHHOCTbio  CKa3aTb, 
HTO  b  paiioHe  «Majibix  xpeÔTOB»  n  B.  BaJixaHa  apeaji  TypnecTaHcnoro  TepMiiTa  hociit 
ocTpoBHon  xapaKiep.  3pecb  3tot  TepMiiT  npuyponeH  tojibko  k  cooTBeTCTByioiniiM  bbi- 
coTaM,  yKa3aHHbiM  b  Taôniipe;  pajiee  k  3anapy  oh  nojiHocTbio  ncne3aeT. 

Ha  lore  TypKMeHini  b  cbh3ii  co  CTpoiiTejibCTBOM  KapanyMCKoro  KaHaJia  b  HacTon- 
ipee  BpeMH  apeaji  Sojibiuoro  3aKacniiiicKoro  TepMHTa  3aMeTH0  conpaipaeTCH  3a  cneT 
Toro,  HTO  KaHaji  n  bch  30Ha  ero  bjiiihhhh  npoxopHT  no  TeppiiTopnn,  OTHOCHipeìicH 
k  apeajiy  3Toro  TepMnTa. 

Î>eHOJioriiH  TepMiiTOB  popa  Anacanthotermes  b  ycjiOBnax  TypEMemni,  6jih3  ceBep- 
HOH  rpaHiipbi  apeajia  Isoptera ,  He  coBnapaeT  c  (^eHOJiornen  öoJiee  hhkhbix  BiipoB. 
B  penaôpe — MapTe,  t.  e.  b  3iimhhh  ii  paHHeBeceHHim  nepuopbi,  Hacejiemie  BnojiHe  pa3- 
BIITblX  KOJIOHIIII  TypKeCTaHCKOTO  II  ÔOJIblHOro  3aKaCniIHCKOrO  TepMHTOB  COCTOIIT  113  pa- 
6ohiix,  coJipaT,  hhm<|)  h  jiiihhhok  2-ro  B03pacTa  n  CTapme.  PopiiTejibCKan  napa  yxopHT 
b  6oJiee  rjiyôoKiie  nacTii  rae3pa. 

BbiJieT  caMpoB  n  chmok  ii3  popiiTejibCKoro  me3pa  nponcxopiiT  oôbihho  b  anpejie. 
OTKJiaflKa  hiih;  HamraaeTCH  naipe  Beerò  b  Mae;  b  KOHpe  Man — niOHe  H3  hiix  naniraaiOT 
OTpOHipaTbCH  JIHHHHKIÏ  ITO  B03paCTa.  OTpOHÎfleHHe  MOJIOpblX  KpblJiaTbIX  npoiicxopnT 
b  OCHOBHOM  b  aBrycTe  ii  ceHTHÔpe. 


CETHATOKPBIJ1BIE  ( NEUROPTERA )  CPEAHEH  A3HH 
H  HX  OAyHHCTHHECKHE  CBH3H 

E.  P.  Luppova  — E.  n.  JlynnoBa 
(ilncTUTyr  300A,ozuu  u  napa3urojiozuu  AH  TadotcCCP,  /Jyuianôe,  CCCP) 

B  Cpepuen  A3im  k  HacTompeMy  BpeMemi  BbiHBJieHO  6ojiee  80  BnpoB  Neuroptera. 
Cpepn  mix  BCTpenaioTCH  Biipbi  —  npepcTaBiiTejiii  Tpn6,  pacnpocTpaHeHHbix  Ha  Bcex  koh- 
TimeHTax  3eMHoro  mapa  ( Glenurini ,  Myrmeleonini ,  Acanthaclisini) . 

BcTpenaiOTCH  b  CpepHen  A3Hiï  npepcTaBiiTejni  HeKOTopbix  Tpnô  ( Formicaleonini , 
Encyoposini),  pacnpocTpaHeHHbix  b  Eßpone,  A3Hii,  A^pime  ii  ABCTpajiini.  H3  Tpiiôbi 
Formicaleonini  b  CpepHen  A311H  imeiOTCH  3  popa  —  F ormicaleon  Banks,  Macronemu- 
rus  Costa  n  Neuroleon  Navas. 

npepcTaBJieHbi  b  CpepHeñ  A31111  Tpiiôbi  Palparmi  (1  Bnp)  h  Myrmecaelurini ,  apeaji 
KOTopbix  oxBaTLiBaeT  Eßpony  (KDnmyio,  a  Tpnôa  Myrmecaelurini  pacnpocTpaHeHa  TaKHîe 
il  b  ee  boctohhoîî  nacTii),  A31110,  npenMyipecTBeHHO  3anapHyio,  h  A(JpHKy.  B  CpepHeu 
A3HH,  rjiaBHbiM  o6pa30M  b  ee  nycTbiHHbix  paôoHax,  BCTpenaioTcn  113  3Toii  Tpn6bi  popw 
Myrmecaelurus  Costa  c  necKOJibKHMii  BiipaMii,  Maracanda  Mc  Lach.,  Lopezus  Mc  Lach. 

B  CpepHen  ASHE  BCTpenaiOTcn  TaK*e  popbi  rojiapKTiinecKiie  ( Hemerobius  L.,  Kim- 
minsia  Kill.). 

OoriapymeHbi  b  CpepHeii  A3101  2  Biipa  H3  Tpnôbi  Gepini,  apean  KOTopofi  oxBaTbi- 
BaeT  CeBepuyio  A(|)piiKy  11  3anapHyio  A31110. 

BcTpenaioTcn  b  CpepHeii  A3hh  npepcTaBiiTejiii  popoB  ( Mantispilla  End.),  pacnpocT- 
paHemibix  b  Tponimax  o6onx  nojiymapini. 

3aMeTHbiH  ypejibHbin  Bec  b  CpepHefi  Asan  iiMeioT  npepcTaBHTejiii  cpepii3eMiioMop- 
CKoii  (|)ayHbi  —  Ascalaphidae  (popbi  Deleproctophylla  H3  Tpnôbi  Ascalaphini  h  Bubop- 
sis  Mc  Lach.  H3  Tpiiôbi  Encyoposini) ,  Notochrysa  italica  Rossi  (Biipbi  Myrmeleonidae) . 

B  (|)ayHe  CpepHeii  A311H  iiMeiOTCn  sHpeMHHHbie  popbi  ( Forciada  Kozh.  113  Mantispi- 
dae  c  papoM  npiiMiiTiiBHbix  nepT,  6jiii3Khh  k  TponiinecKiiM  popaM  nopceMencTBa  Man - 
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tispinae)  ii  png  aHAeMHHHBix  bhaob  ( F .  relicta  Kozh.,  Chrysopa  sogdianica  Me  Lach- 
n  AP-)-  HenoTopLie  113  aHAeMHKOB  CpeAHen  A31111  cBimaiiBi  c  necuaiiBiMii  nycTBiHHMB 
( Ch .  sogdianica  11  AP-)- 

XI 3  aiiAennKOB  ropHBix  uacTeñ  CpeAHeii  A3nn  mojkho  ynasaTt  Osmylus  gussakovs- 
kyi  Kosh.  11  png  biiaob  Chrysopidae,  Hemerobiidae,  Myrmeleonidae. 

HcKOTopwe  biiabi  ceTnaTOKpmiLix,  BCTpeuaiomnecn  b  CpeAHen  A3im,  iiMeioT  pa3op- 
BaiiHBiii  apeaji:  Chrysopa  venosa  Ramb.,  onncaHHan  113  boctouiibix  IlnpetieeB,  HaiiAGH- 
iian  b  Ciipmi  11  CeBepiioü  Ampline,  oÔHapyjKeHa  b  IOjkhom  TaA/KHKncTatie,  b  (fmcTani- 

Himax  xpeÔTa  KapaTay. 

HaojiiOAaiOTCH  cjiyuan,  KorAa  OAnn  bha  ceTuaTOHpti- 
Jioro  pacnpocTpaHen  b  CpeAHeii  A3hh,  a  6jm3Knn  k  HeMy 
BiiA  —  b  IO>KHon  njm  CpeAHen  Eßpone:  Bubopsis  hama- 
tus  Klug.  BCTpeuaeTcn  b  TypKMeHnn,  TaAnmnncTaHe  ir 
b  3aKaBKa3Be,  a  6jih3Khh  bïïa  —  B.  agrioides  Ramb.  — 
b  Ilcnamm  n  IOhíhoh  CDpaiipnn.  Ascalaphus  longicor- 
nis  L.  n3BecTen  113  EßponBi,  a  6jm3Knn  bha  o6Hapy>Keii 
b  TaA>KiiKiicTaHe  (b  TnrpoBon  öajine). 

MniepecHBi  apeajiBi  Aßyx  $opM  OAHoro  BHAa  — 
Ascalaphus  macaronius  (Scop.),  xopomo  paajmuaio- 
mnxen  MejKAy  coôoii  no  oKpacne  KpBiJiBeB;  nonaAaiOTcn 
<£opMBi  c  nepexoAHon  OKpacKon. 

Oopna  A.  macaronius  kolyvanensis  Laxm.  paenpo- 
CTpanena  nauiman  ot  Abctpiiii  Ha  3anaAe,  na  EaJiKaH- 
ckom  noJiyocTpoBe,  Ha  lore  eBponencKoñ  nacTH  CCCP, 
Ha  KaBKa3e,  b  MaJioii  A3HH,  MpaHe.  IIInpoKo  paenpo- 
CTpaiiena  no  Been  CpeAHen  A3nn.  B  TaAHxHKiiCTaHe 
BCTpeuaeTCH  Ha  MonpBix  Jiyrax  nojiornx  ropHBix  ckjio- 
hob,  Ha  BBicoTax  1700—3000  m. 

(Popna  turcestanicus  v.  d.  Weele  pacnpocTpaHeHa 
no  CpeAHeii  A31111  Menee  miipoKO,  3axoAHT  Ha  3anaAHoe 
no6epe>KBe  KacnnncKoro  Mopn  (^ma(|)ap).  B  TaAmnnu- 
CTaHe  BCTpeuaeTcn  Ha  cyxnx  jiyrax,  npenMyigecTBeHHO 
na  BBicoTax  ot  1300  ao  1800  m.  IIo-BHAHMOMy,  var.  tur¬ 
cestanicus  —  (|)opMa  öojiee  Tenno-  11  cyxojnoöiiBaH. 

Apean  9Ton  $opMLi  b  ochobhom  He  coBnaAaeT  c  apea- 
jioM.  var.  kolyvanensis ,  xoth  imorAa  BCTpenaiOTCH  06e 
(J)opMBi  na  OAHHX  h  Tex  H<e  xpeÔTax.  Oopna  turcestani¬ 
cus  pacnpocTpaHena  Ha  iojkhom  cKjioHe  TnccapcKoro 
xpeÔra,  a  var.  kolyvanensis  —  b  ochobhom  Ha  ceßepHOM.  OAHano  MecTaMH,  Hanpunep 
Ha  xpeÖTe  üeTpa  I,  nonaAaiOTCH  OAHOBpeMeHHo  06e  $opMLi  c  npeoÔJiaAamieM  oahoiì 
ii 3  HHX  ii  npii  HajiiiHiin  otaojibhbix  ocoôen  c  nepexoAHon  OKpacKon.  IIo-BHAnMOMy,. 
b  ycJiOBimx  CpeAHen  A31111  iiafúnoAaeTCH  CTaiiOBJieHiie  $opMt>i  turcestanicus. 


Fig.  1.  Glyphe  de  Chapulte- 
pec  (Chapolian-sauterelle-f- 
-|-Tepec-petite  colline).  Ban¬ 
de  du  Pèlerinage,  civilisation 
Nahouatl. 


LA  REPRÉSENTATION  DES  INSECTES  DANS  L’ANCIEN  MEXIQUE 


R.  MacGregor-Loaeza 
( Sociedad  Mexicana  de  Entomologia,  Mexico,  Mexique) 

De  nombreux  travaux  ont  été  écrit  sur  les  anciennes  civilisations  mexicaines 
décrivent  leur  habilité  pour  les  travaux  artisanaux,  leur  grand  sens  de  l’observation 
des  phénomènes  météorologiques  et  astronomiques,  leur  remarquable  connaissance 
des  plantes  et  leur  différentes  utilisations,  etc.  Mais,  il  n’y  a  pas  de  doute  que  les 
insectes  ont  aussi  joué  un  rôle  important  dans  leur  travaux,  et  c’est  précisément  le 
but  de  ce  travail  de  porter  à  votre  connaissance  la  façon  dont,  ces  anciennes  civili¬ 
sations  les  ont  représentés,  soit  sous  forme  d’iconographie  («codex»),  dans  la  céra¬ 
mique  ou  des  sculptures. 

Dans  la  représentation  iconographique  très  souvant  on  peut  trouver  certains 
dessins  que  d’une  façon  idéographique  représentent  le  nom  des  régions  ou  des  villages, 
par  example:  le  glyphe  du  mot  Chapultepec  (fig.  1),  qui  représent  un  mont  ou  colline 
couronnée  par  une  sauterelle,  c’est-à-dire  «la  colline  de  la  sauterelle».  Des  autres- 
exemples  sont:  Azcapotzalco  =  l’endroit  où  vivent  les  fourmis;  Moytuan  =  l’endroit 
où  demeurent  les  moustiques;  et  Papaloapan  =  le  fleuve  des  papillons. 

Mais  c’est  sous  la  forme  de  peintres  et  des  sculptures  que  les  insectes  ont  été 
les  plus  représentés.  On  peut  trouver  des  représentations  très  réalistes,  mais  la  grande 
majorité  sont  des  formes  conventionnelles  et  difficiles  à  interpréter.  Sans  aucune 
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doute  ce  sont  les  papillons  qui  ont  été  les  plus  dessinés,  puisqu’ils  ont  joué  un  rôle 
très  important  dans  la  mythologie  mexicaine.  C’est  l’espèce  Papilio  daunus  ou  Xo- 
chiquetzal  qui  a  été  la  plus  représenté,  comme  le  montre  une  belle  sculpture  en  bas- 
relief  trouvé  au  village  de  Santa  Cruz  Acapizcán,  D.  F.  ou  le  très  beau  vase  teoti¬ 
huacain  (fig.  2)  sur  lequel  la  représentation  est  un  peu  stylisée,  mais  l’on  peut  recon¬ 
naître  cette  espèce.  Une  autre  représentation  existe  sur  les  braseros  d’argil  peinte 
qu’ils  utilisaient  pour  brûler  le  «copal»  pendant  les  enterrements,  où  la  Xochiquetzal 
représentait  l’âme  de  la  personne  morte. 

Un  autre  papillon  ayant  une  baute  signification  reliqieuse  est  l’espèce  Rothschil- 
dia  orizaba  ou  Itzapapalotl,  c’est  le  papillon  aux  quatre  couteaux  en  silex  ou  quatre 


Fig.  2.  Vase  teotihuacain  avec  une  représentation  de  Pa¬ 
pilio  daunus  ( Lepidoptera )  600 — 900  après  J.  C. 


miroirs.  Il  était  représenté  comme  un  être  fantasque  l’esprit  des  femmes  mortes  pen¬ 
dant  leur  accouchement,  et  qui  descendaient  au  ciel  des  ombres. 

Cette  espèce  a  servi  de  modèle  pour  la  fabrication  de  sceaux.  On  fait  le  commen¬ 
taire  suivant  sur  les  deux  usages  auxqueles  ils  étaient  destinés:  «Ils  servaient  à  estam¬ 
per  les  couleurs  ou  à  imprimer  en  relief;  dans  le  premier  cas,  l’estampage  se  faisait 
sur  la  peau,  comme  un  tatouage  ou  comme  un  distinctif.  Mais,  l’impression  en  relief 
se  faisait  pour  embellir  la  céramique,  ou  bien  sur  quelques  aliments,  le  pain  par 
exemple,  ou  sur  des  objectes  ayant  une  certaine  plasticité,  comme  la  cire  d’abeille». 

Le  deuxième  insecte  important  a  été  la  sauterelle,  ou  le  criquet.  Une  des  repré¬ 
sentations  les  plus  réalistes  est  une  sculpture  aztegue  en  carnéolite.  Il  est  intéressant 
de  voir  représentées  les  sauterelles  avec  seulement  deux  paires  de  pattes,  fait  que 
l’on  retrouve  aussi  dans  les  dessins  iconographiques. 

On  a  rencontré  seulement  deux  cas  où  les  coleortères  sont  mentionnés:  ils  sont 
des  bousiers  qui  correspondent  à  l'espèce  Canthon  humectus ,  et  les  cétonides  qui 
appartiennent  à  l’espèce  Euphoria  basalis.  Aussi,  dans  l’Iconographie  Florentine  on  a 
trouvé  quelques  dessins  d’abeilles,  des  fourmis,  des  moustiques  et  des  mouches.  Enfin, 
on  a  rencontré  une  belle  représentation  d’une  libellule  dans  un  mural  peinte  à  Te- 
pantitla,  près  de  la  zone  archéologique  de  San  Juan  Teotihuacan  et  que  l’on  appelle 
le  Paradis  Teotihuacain  ou  Tlalocan. 
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O  BEPTHKAJIBHOM  PACIIPEßEJIEHHH  CPEAHEA3HATCKIIX  BH^OB 
POßA  CRYPT  US  F.  (ICHNEUMONIDAE)  II  HX  KOHBEPrEHTHBIX  H3MEHEHHHX 


I.  S.  M  a  1  j  a  V  i  n  —  H.  C.  MajiHBHH 
(I1hctut\)t  300A02UU  u  napa3urojiozuu  AH  TadwCCP ,  flywanòe,  CCCP) 

1.  B  HacTOfinjee  BpeMH  coBepmeimo  onpeAeJieHHO  ycTaHOBJieHO,  hto  b  ropHtix  cTpa- 
iiax  no  Mepe  yBeJiiinemifl  aöcojnoTHbix  bbicot  MecTiiocTii  iiaA  ypoBHeM  Mopn  na  na>K- 
Abie  100  m  TeMnepaTypa  nomi>KaeTCH  npimepuo  Ha  0.5°  (ManeeB,  1956).  Ko3(f)(J)imiieHT 
noHHHvemiH  TeMnepaTypbi  HenocTonneH  n  3aBiiciiT  ot  BpeMemi  ro^a,  HanpaBjieHna 
xpeÖTa,  3Kcno3imnii  ckjiohob  ii  MHornx  flpyrnx  $aKTopoB. 

B  CpeflHen  À3HH,  b  nacTHOCTn  b  ropHBix  panoHax  Ta^HamiiCTaHa,  3tot  ko3$<J)ii- 
pueHT  KOJieöJieTCH  ot  0.4  30  Io.  Ha  ocHOBamin  3Toro  nponcxo^iiT  pacqjieHemie  ropiioro 
KjiiiMaTa  Ha  onpe^ejieimLie  BepTiiKajibHbie  HJiiiMaTiraecKiie  nonca,  oöycjioBJiiiBaiomiie 
BepTiiKajiBiiyK)  30HajibH0CTb  noHBeHHoro  nonpoBa,  pacTiiTejibHOCTii  11  huibotiioto  Milpa. 
npiiMepHO  anajioninuyio  Kapumy  AaeT  h  pacnpe^ejieHiie  tiae3AHiiKOB. 

2.  Bhojiothh  HXHeBMOHHA  BOoOipe,  a  po^a  Cryptus  b  nacTHOCTii  Hepa3pwBiio  cbh- 
3aHa  c  xo3neBaMii  113  pa3Jiirmbix  rpynn  qemyeKpbuibix  n  ^pyriix  HaceKOMtix,  KOTopwe, 
Kan  c|)iiTO{|)arH,  b  öojibmimcTBe  cjiynaeB  b  cboio  onepe^L  npiiyponeHbi  k  onpeAejieHHbiM 
Bii^aM  pacTemiH.  H  canil  Hae3AHiiKii  b  iiManmajibiioii  cTa^nn,  ocymecTBjiHH  HeoôxoAii- 
Moe  AonojiHHTejibHoe  nmaHHe  neKTapoM,  nbiJibpoH  u,botkob  h  APyniMii  BbiAejieHiiaMii 
pacTeHHH,  TaK>Ke  npnyponeHbi  k  onpeAeJieHHbiM  pacTiiTejibHbiM  accopnapiiHM. 

3.  B  CBH3II  c  Ten  HTO  napa3HTbi  11  nx  xo3neBa  óiiojionniecKii  TecHo  CBH3aHbi  Mení^y 
C060H  ii  c  onpeAejieHHbiMii  pacTeHHHMii,  orni  b  CBoeM  pacnpocTpaueHHii  bcjiba  3a  pac- 
THTeJibHbiMH  oö^eKTaMii  oÖHapynaiBaioT  BepTimajibHyio  3onajibiiocTb,  t.  e.  npiiypoqeHbi 
k  onpeAejieHHbiM  6oTamiKO-(|)ayHHCTiFiecKHM  BepuiKajibHbiM  noacaM. 

4.  HxHeBMOHiiAbi  —  oÖHTaTejiH  aojiiihiioh  ii  nycTbiHiio-CTenHOii  3011  CpeAiieñ  A31111  — 
B  ÖOJIblHHHCTBe  CBOeM  HpKO  OKpaHieHbl,  nOKpOBbl  IIX  Tejía  OTJIIIHaiOTCH  ÔOJIbHieiï  TBep- 
AOCTbio  ii  HMeiOT  oaeHb  KopoTKoe  cBeTJioe  onymeHiie,  iijih  oho  coBepmeHHo  OTcyT- 
CTByeT.  K  TaKHM  BimaM  mohího  oraecTH  Enicospilus  varie gatus  Szépl.,  Ophion  turcoma- 
nicus  Szépl.  H  Ap. 

5.  B  npoTiiBonojioHíHOCTb  BbimeoTMeneHHOMy  Tanne  biiabi  poAa  Cryptus ,  nan  C.  pal- 
mipes  Kok.,  C.  alpinus  Mal.,  C.  montanus  Mal.  11  MHorae  APyme,  npiicnocoOJieHHbie 
k  oSiiTainiio  b  BbicoKoropHoii  cyôaJibmiHCKoii  h  ajibniiiicKoii  30Hax,  pacnojioHíeHHbix  na 
BbicoTax  CBbirne  2500  m  HaA  yp.  m.,  irneiOT  oTHOciiTejibiio  6ojiee  MejiaHii3iipoBaHHyio 
oKpacny  npbuibeB,  Tejía  11  A-aHHHoe  öypoßaToe  onymemie  tojiobm,  rpyAii,  Ta3iiKOB, 
BepTJiyroB,  a  iraorAa  11  nepBoro  njiemina  ôpiomna.  3to  HBJieHiie  cJieAyeT,  ohcbiiaho, 
paccMaTpiiBaTb  Kan  aAanTau,Hio  biiaob  Cryptus  k  xojioahbim  KJiHMaTiinecKiiM  h  anojioni- 
necKHM  ycjioBiiHM  11  k  onpeAeJieHHon  hhcojihijhh  b  BbicoKoropiibix  ycjioBiinx. 

6.  MeJiamiHbi,  naxoAnimiecn  b  nonpoBax  Tejía,  imeiOT  cnocoÓHOCTb  3aAep>KHBaTb 
BpeAHbie  am  oprami3Ma  yjibTpacJniojieTOBbie  Jiynn.  KpoMe  toto,  ohh  norjioipaioT  Ten- 
Jibie  cojiHenHbie  Jiymi,  öjiaroTBopHo  BJiiinioiUHe  Ha  oómyio  aKTiiBHOCTb  iiacenoMbix 
b  ycjioBimx  noHHHKeHHoii  TeMnepaTypbi,  hto,  HecoMHeHiio,  iiMeeT  öojibinoe  3HaqeiiHe  ají*1 
nOIIKHJIOTepMHblX  ÍKHBOTHblX. 

7.  KoiiBepreHTHbie  ii3MeHeHiin  Hae3AHiiK0B  b  onpacne  n  onymeimocTii  Tejía,  cBH3aH- 
Hbie  c  oöiiTaHiieM  nx  Ha  óojibmiix  BbicoTax,  xoporno  npocjie>KHBaioTCH  Ha  pa3jinqHbix 
npeACTaBiiTejiHX  poAa  Cryptus  (C.  montanus ,  C.  zeravshanicus  Mal.,  C.  murorum  Tschek. 
n  AP-)  »  noTopbie  xapaKTepn3yioTCH  TeMHoii  onpacKOÌi,  rycTbiM  iijih  peAKHM  onymemieM 
Tejía  h  oTHOCHTejibHo  6ojiee  KpynHbiMii  pa3MepaMii.  HepHoñ  onpacne  öpiomna  b  Tamix 
cjiynanx  nacTO  conyTCTByeT  pe3Kiin  iijih  cjiaöbin  ciiHeBaTbiii  otjiiib. 

8.  Bhabi  poAa  Cryptus  ( C .  erberi  Tschek.,  C.  mirus  Kuz.  n  AP-),  BCTpenaioimiecn 
Kan  b  ropuoii,  Tan  11  b  aojihhhoii  MecTHOCTii  h  imeiomiie  ninpoKiiii  apeaji,  OTJiimaioTCH 
6ojiee  inupoKoii  aMnjiiiTyAoii  H3MeHqiiB0CTH  onpacKii  (b  cTopoHy  nocBeTJieHim)  h  He 
HMeiOT  A-MiHHoro  rycToro  onymeHHH  Tejía. 


300rE0rPAOIlHECKHE  OCOEEHHOCTII  OAYHBI  KOMAPOB 
(DIPTERA,  CULICIDAE)  BOCTOHHOH  A3HI1 

A.  V.  M  a  s  1  o  V  —  A.  B.  M  a  c  ji  o  b 
(XaôapoecKuü  MeduiçuncKuü  UHCTuryr ,  CCCP) 

npiiMeHHH  bo3mo>kho  6ojiee  TOHHbie  KOJinqeCTBeHHbie  MeTOAbi  nccjieAOBamiH,  na 
JJajibHeM  BocTone  CCCP  Ha  npoTHJKeHini  öojiee  30  JieT  (1935—1965)  6buio  npoBeAcuo 
19  448  npeiiMariiiiajibHbix  yneTHbix  cöopoB  h  12  572  yneTa  B3pocJibix  HacenoMbix.  Kojiii- 
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qecTBO  coôpaHHLix  KOMapoB  npeBLiciiJio  44  000  iraaro  n  öojiee  1 000  000  jiiihiihok  h 

KyKOJIOK. 

AHajiH3  $ayHBi  KOMapoB  CoBeTCKoro  ßajiBHero  BocTona  c  HcnojiB30BaHiieM  xapan- 
TepiiCTHK  aöcoJiioTHoro  n  OTHOCiiTejiLnoro  oôhjihh  no3BOJiiiji  npoBecTii  3ooreorpa(|)iFie- 
CKoe  panoHiipoBainie  aToro  peraona.  KpHTepnaMH  ajih  ycTanoBJieHiia  rpaHHii,  nofloö- 
aacTeii,  npoBimpirii  n  onpyroB  cjiynuuiH  He  tojibko  AaHHBie  o  najiiiHiin  hjih  OTcyTCTBim 
3a;ecB  Toro  iijiii  imoro  BH/ja,  ho  h  oraocHTejibiioe  oÖHjrae  b  KajKßOM  peniOHe  0T,u,ejiB- 
HBIX  BII^OB  HJIH  BHßOBBIX  KOMnJieKCOB. 

^jih  ApKTHHecKoií  noAOÔJiacTii  xapaKTepHo  OTcyTCTBHe  biiaob  opiieHTajibHoro  npo- 
HcxojKfleHHH,  neT  TaK>Ke  MHonix  biiaob,  npeACTaBJieHHbix  b  6ojiee  khkhbix  npoBHHipmx 
öopeaJibHOii  30HLI.  B  npoBimpHHX  Boctohho-Chöhpckoh  noAOÖJiacra  BCTpenaiOTCH  noqra 
Bee  Oopeajibiio-rojiapKTiiHecKiie  npe^CTaBiiTejin,  pacnpocTpaHemibie  b  ceBepHoii  Eßpa- 
3HH.  HcKJHoaeHHe  cocTaBJiaeT  KaMnaraa,  r^e  oTMeaeHo  oOe^HeHiie  (|)ayHBi  KOMapoB. 
Bo  Bcex  npOBHHH,IIHX  BoCTOHHO-CllÖlipCKOH  nOflOÖJiaCTII  nOHTH  nOJIHOCTblO  OTCyTCTByiOT 
npeACTaBHTejiii  opiieHTajibHoro  Tima,  KpoMe  TaKHx  miipoKo  pacnpocTpaHeiiHBix  bii/job, 
Kan  Anopheles  hyrcanus ,  Aëdes  vexans,  Culex  vagans ,  BCTpenaioipiixca  b  cpaBHii- 
TeJibHo  Heöojibmux  KOJiimecTBax  b  y^cKo-AMryHCKOii  h  Apyrux  ioîkhbix  npoBimpiinx 

3TOH  nOAOÔJiaCTII. 

J],jiH  AMypcKoii  npoBHHH,iiH  xapaKTepHo  HeKOTopoe  oOe^neHiie  rojiapKTiiqecKiiMii 
BHflaMH  c  3ana^a  Ha  boctok;  b  qacraocra,  Anopheles  maculipennis  h  Culiseta  alaskaen- 
sis  He  BCTpeaaioTCH  BOCTOHHee  3eHCKO-EypeHHCKoro  BOAopa3,i];ejia.  C  Apyroii  CTopoHBi, 
b  BepxHeaMypcKiiH  onpyr  HanimaiOT  npoHimaTB  bh^bi  opiieHTajibHoro  npoHcxoai^eHiifl. 
CpeflHeaMypcKHii  onpyr  xapaKTepH3yeTca  3âMeTHo  öojiee  miipoKiiM  KpyroM  opneHTajiB- 
HBix  biiaob,  cpe^H  HHX  Aëdes  galloisi ,  Aë.  esoensis ,  Culex  orientalis ,  C.  bitae-nior- 
hynchus. 

Ha  TeppHTopiiii  yccypHHCKOH  npoBHHii¡HH  B03pacTaeT  y^ejiBHBiH  Bec  OpiieHTajIBHBIX 
BimoB  Kan  no  KOjiimecTBy,  Tan  h  no  OTHOCHTejiBHOMy  oôhjihk).  HanpoTiiB,  hhcjio  h  otho- 
cHTejiBiioe  o6iiJiiie  ôopeajiBHO-rojiapKTOB  HeyKJiOHHo  yöbiBaeT.  Tojibko  Ha  caMoii  khkhoh 
TeppiiTopim  npiiMopcKoro  OKpyra  3apemicTpiipoBaHBi  Aëdes  alectorowi,  Aë.  niveus, 
Aë.  seoulensis,  Aë.  togoi ,  Aë.  aureus,  Culex  jacksoni,  C.  hayashi,  C.  whitmorei , 
a  TanîKe  ABa  BiiAa  opiieHTajibHoro  po^a  T oxorhynchites.  Eipe  flajiee  k  lory,  y>ne  3a  npe- 
AejiaMH  CCCP,  BCTpenaiOTCn  OT^eJiBHBie  biîabi  ii3  poAOB  Tripteroides ,  Orthopodomyia, 
Armigeres,  npe^CTaBHTeJiH  noApoAOB  Lophoceraomyia  h  Cyliciomyia  poAa  Culex  h 
noApoAa  Neomelanoconion  po^a  Aëdes. 

B  npoTHBonojioHmoM  HanpaBJieHHH,  t.  e.  c  lora  Ha  ceBepo-BOCTOK,  B03pacTaeT  orao- 
CHTejiBHan  (^aymicTiiHecKan  o6ih;hoctb  KOMapoB  Boctohhoiî  A3iih  c  CeBepuon  AMepu- 
KOH,  npeuMyipecTBeHHo  3a  cneT  rojiapKTiiqecKHx  KOMapoB  noApoAa  Ochlerotatus 
(poA  Aëdes).  06ih;hmh  BH^aMii  aToro  no^po^a  aJih  KpaiÎHero  ceBepo-BocTOKa  A3Hh  ii 
Kpaimero  ceBepo-3anaAa  AMepnKii  0Ka3aJiHCB  b  npoBirapiinx  Boctohhoh  GnOnpii  15, 
Ha  HyKOTKe  12,  Ha  Ajincne  14,  b  3anaAHoñ  KaHa^e  h  b  ceBepo-3anaAHBix  mTaTax  CIIIA 
no  15  BiiftOB.  HecoBna^aioipiix  biiaob  Ochlerotatus  b  aTHx  pernoHax  cooTBeTCTBeHHo  2, 
2,  7,  15  n  16. 

TaKiiM  o6pa30M,  cBoeo6pa3iie  <J>ayHBi  Culicidae  CeBepo-BocTOHHoii  A3Hh  aanjiio- 
qaeTCH  bo  B3aHMonpoHiiKHOBeHHH  b  ee  ^aymicTiinecKiie  KOMnjieKCBi  6opeajiBHO-roji- 
apKTHqecKiix  npe^cTaBHTejien  h3  CnônpH  h  CeBepHOH  AMepimn  n  opueHTajiBHBix  npefl- 
cTaBHTejieiî  — c  a3iiaTCKoro  ioro-BOCTOKa.  B  $ayHe  CoBeTCKoro  AajiBHero  BocTona 
HMeiiHo  3TII  nocjie^Hiie  npeACTaBJiniOT  ocoôbih  HHTepec  b  30orpa(|)HqecKOM  OTHome- 
HHH  Kan  nepeHocqiiKii  cyÔTpomiqecKHx  n  TponuqecKnx  6ojie3Heñ  nejiOBena,  a  KOMapBi 
ceBepHoro  THna  (ocoöeimo  HenoTopBie  Culiseta  h  MHorae  Ochlerotatus)  Kan  KOMno- 
HeHTBi  KOMnjieKca  HiecxoKux  kpobococob. 


TEOrPAOHHECKOE  PACnPE^EJIEHHE  TKyKOB-HEPHOTEJlOK 
nOACEMEHCTBA  OPATRINAE  ( COLEOPTERA ,  TENERRIONIDAE) 

G.  S.  Medvedev  —  T.  C.  Mepe^eB 
(3oojio3uuecKuü  uhctutijt  AH  CCCP,  Jlenumpad,  CCCP) 

Peorpa^nqecKoe  pacnpe^eJieHHe  qepuoTejioK  no^ceMeiicTBa  Opatrinae  AaeT  6ora- 
TBiH  MaTepuaji  ajih  H3yqeHHH  BonpocoB  HCTopim  (|)opMHpoBaHHH  (|)ayH  pa3JinqHBix  pe- 
thohob.  B  najieapKTHKe  KOMnjieKC  po^CTBeHHBix  ne^HHOii^HBix  Tpn6  ( Dendarini ,  Pe- 
dinini ,  Litoborini)  o^HapyîKHBaeT  oneHB  TecHyio  cbh3b  co  Cpe,n;H3eMHOMopBeM,  rji;e 
ohchb  qerao  bbi^cjihiotch  abs  onara  iiHTeHciiBHoro  $opMoo6pa30BaHHH  —  3anaAHBin  (Ce- 
Bepo-3anaAHan  Â^pima,  lor  nupeHencKoro  nojiyocTpoBa)  n  boctohhbih  (lor  BajinaH- 
CKoro  nojiyocTpoBa,  Majian  A3hh).  Ejinwaiimiie  poACTBeHHBie  Tpnôbi  ( Platynotini ,  Onco- 
lini,  Loensini)  npeACTaBjieHBi  b  $ayHe  A^pimii  K  lory  ot  CaxapBi,  ocoôeHHO  oôhjibho 
b  $ayHe  KancKoil  noAOÖJiacTH.  CoBpeMeHHoe  pa3Mem;eHHe  Tpnô  neAUHOiiAHoro  kom- 
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njieKca  noKa3tiBacT.  uto  b  oÖJiacTn  pacnpocTpaHemin  KycTapimKOBo-gpeBecnon  pacTii- 
tgjilhoctu  cpegii3eMiioMopcKoro  Tima  b  TeueHne  ^JiHTejibHoro  nepno^a  $opMiipOBajiacb 
caMOÔLiTHâH  yaiepeHHO  Kcepo^njibnan  $ayHa  Opatrinae ,  reneTnnecKn  CB/maHHan 
c  K)/KHoa$piiKancKon.  B  nacTonmee  BpeMn  ani  $ayHbi  pa3o6m;eHLi  b  oôjiacra  ceßepo- 
a^pnKancKnx  nycTBiHb. 

Bejimaiii  nycTbiHHbiii  none  IlajieapKTHKH  HBJineTCH  ochobhoü  oÔJiacTbio  bbojuoijhh 
Hanôojiee  nporpeccnBiioiì  Tpnöbi  Opatrini.  B  $ayHe  I^eHTpajibHoii  A3hii  npeo6jia,a;aeT 
KOMiiJieKc  6jiH3KIIX  pogOB  Tpnobi  Opatrini:  Penthicus,  Penthicinus ,  Melanesthes ,  Eumy- 
lada,  Myladina.  3to  ^aeT  ocHOBaHne  cunTaTb  I^eHTpajibHyio  A3mo  BajKHbiM  ouaroM  pa3- 
BHTHH  Tpnöbi  Opatrini. 

OayHa  no^ceMencTBa  Opatrinae  Cpejmen  A3nn  n  Ka3axcTana  BHamiTejibno  npe- 
BocxogHT  no  pa3Hoo6pa3HK)  ocTaJibHbie  panoHbi  U,eHTpajibHoa3naTCKon  noßOÖJiacTii.  Toc- 
nogCTBO  MopcKoro  peHvHMa  b  naJieoreHe  He  npennicTBOBajio  pa3BHTHio  b  paBHHimbix 
nacTiix  CpegHeñ  A3im  caMOCTOHxejibHoro  ncaMMO(|)HJibHoro  n  rajio$njn>Horo  KOMHJieKCOB. 
Ajih  (|)opMnpoBaHiiH  3TOH  $ayHbi  Ba>KHoe  SHanemie  nMejin  bo3Mojkhocth  odneHa  oTgejib- 
HbiMH  3JieMeHTaMH  c  $aynon  sanagHbix  nacTen  ¿JpeBHero  CpegnseMbH.  TopHan  epe^ne- 
a3naTCKan  $ayHa  Opatrinae  ncnbuajia  OTHOcniejibHo  no3AHioio,  no  HHTeHcnBHyio 
^n(|)(|)epeHEi,nai],nio,  KOTopan  o6ycjiOBHJia  bhcokhh  BHgOBon  3H,u;eMH3M,  ho  erge  He  npn- 
Bejia  K  ^opMiipoBaHHK)  caMoöbiTHbix  pojjOB. 

XapaKTepnou  ocoöeHHocTbio  $ayHbi  Opatrinae  IipaHCKoro  Haropbn  HBJineTCH  OTcyT- 
CTBiie  3H^eMiiHHbix  poT]¡oB  npii  o6iijihh  aH^eMHHHbix  bh^ob;  nocjiegHee  oö^HCHaeTC a  tom 
oôcToaTe.ibCTBOM,  mo  TOJibKo  c  KOHija  HJinon;eHa,  Kor^a  yme  c$opMnpoBajmcb  coBpe- 
MeHHbie  po^bi  Opatrinae ,  Ha  TeppnTopnn  HpaHCKoro  Haropba  noaBHjincb  ÔJiaronpnaT- 
Hbie  ycaoBna  æjih  B3aiiMOfleHCTBHa  pa3jrauHbix  $ayHHCTHuecKHx  aaeMeHTOB  (cpegHe- 
a3IiaTCKHX,  cpe^H3eMH0M0pCKHX  H  HHgHHCKHX). 

JJjih  (¿ayHbi  IlHgo-MajiancKon  oÖJiacTn  xapaKTepiio  OTcyTCTBiie  angeMmmbix  Tpn6, 
xoTa  b  npegenax  oÖJiacTn  cynjecTByeT  ÆpeBnnn  oaar  pa3BHTHa  $ayHbi,  nMeroigeii  oonjee 
ngpo  c  acjmoncKoñ.  B  npegenax  3toh  oÖJiacTn  Manancnaa  nogoÖJiacTt  OTjmuaeTcn 
o^Hopo^HocTbK)  3KoaoniaecKHX  ycaoBHií,  BCJieflCTBHe  aero  ee  $ayHa  no  cpaBHemno 
c  iragnñcKoií  3HaanTeabiio  öe^nee  n  cjiaöee  flH(|)(|)epeHH;HpoBaHa. 

ABCTpaanncKaa  oÖJiacTb  iiMeeT  HeóoraTyio,  ho  CBoeo6pa3Hyio  $ayHy  Opatrinae. 
nanyaccKaa  nogoÖJiacTb  no  xapaKTepy  $ayHbi  aßaaeTCa  npogojDKeHneM  MaaaHCKon, 
Torga  Kan  $ayHa  ABCTpaann  HeceT  aepTbi  gJiHTejibHoro  caMOCToaTeabHoro  pa3BiiTna. 

3$noncKan  oÖJiacTb  HMeeT  öoraTyio  $ayHy  Opatrinae ,  hto  o6ycaoBaeHo  pa3H0- 
oöpasneM  3KoaomaecKHx  ycjioBnñ  h  gjiHTeJibHOCTbio  npeeMCTBenHoro  pa3BHTiia.  CDayHa 
Aspirali  k  ceBepy  n  k  lory  ot  Caxapbi  HMeeT  Maao  o6in¡ero.  Ilo  o6e  cTopoHbi  ot  ceBepo- 
a^piiKancKHX  nycTbiHb  BCTpeaaiOTca  npegCTaBHTejin  Tpn6,  iiMeioiipix  BcecBeTHoe  pac- 
npoCTpaHemie  ( Opatrini ,  Melanimini ,  Leichenini) . 

HeapKTnaecKaa  oöaacTb  oöaa^aeT  CBoeo6pa3Hoñ  n  BbicoKoaH^eMnaHon  (|>ayHOH 
Opatrinae ,  cKOHH;eHTpnpoBaHHOH  npeHMymecTBeHHO  b  yMepeHHo  3acymanBbix  h  nycTbiH- 
iibix  aacTax  CoHopcnon  no,n;o6aacTH.  GBoeo6pa3ne  coHopcnoíi  (|)ayHbi  no^aepKimaeTca 
HaananeM  3H^eMnaHbix  Tpnö  ( Coniontini ,  Coelini). 

B  HeoTponnaecKoñ  oöaacTH  pa3HOo6pa3He  npnpoflHbix  ycaoBim  cnocoöcTBOBaao 
3HaaiiTeabHoñ  an$(|)epeHn¡nai];HH  $ayHbi  Opatrinae,  ocoöeHHo  b  3acymanBbix  panoHax 
BnanucKo-IIaTaroHCKOH  no^oöaacTH. 


DIE  CETONIIDEN-GATTUNG  GLYCYPHANA  BURM. 
UND  DIE  PROBLEME  IHRER  SYSTEMATIK  IM  LICHTE 
MEINER  UNTERSUCHUNGEN 


R.  Miksic 

(Institut  za  Sumarstwo,  Sarajevo,  Jugoslavia) 

Glycyphana  ist  nach  der  Artzahl  die  zweitgrösste,  systematisch  eine  der  schwie¬ 
rigsten  Cetoniiden-Gattungen.  Sie  ist  über  die  mandschurische  Subregion  des  Pa- 
läarktiks,  fast  die  ganze  orientalische  Region  und  melanesische  und  australo-tasma- 
nische  Subregion  der  australischen  Region  verbreitet. 

Die  einzige  Bearbeitung  aller  (damals  bekannten)  Arten  gab  Burmeister  in  seinem 
«Handbuch  der  Entomologie»  (III,  Berlin,  1842).  Inzwischen  ist  die  Artzahl  sehr  ange¬ 
waschen.  Teilbearbeitungen  gaben  Arrow  (1910)  und  Paulian  (1959 — 1961). 

Der  Autor  untersuchte  ein  sehr  reiches  Material  (gegen  5500  Tiere)  der  Museen 
in  Berlin,  Bonn,  Dresden,  Frankfurt  a.  M.,  Kopenhagen,  Leiden  und  München,  grün¬ 
dete  das  erste  natürliche  System  und  gab  Bestimmungstabellen  aller  heute  bekannter 
Arten. 

Einige  bisher  zu  Glycyphana  gestellte  Arten  gehören  zu  anderen  Gattungen,  eine 
Reihe  verfallen  zu  Rassen,  Varietäten  oder  gar  Synomyme,  anderseits  wurden  vom 
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Autor  neue  Arten  beschrieben.  Gegenwärtig  sind  dem  Autor  73  sichere  Arten  be¬ 
kannt,  11  bleiben  dubiös.  Der  Autor  gründete  mehrere  Untergattungen  welche  sich 
nach  dem  Bau  des  Mesosternalprocessus  in  zwei  Gruppen  teilen  (mit  glatten  Mesoster- 
nalprocessus  und  mit  einer  queren  Punktfurche  hinter  dem  Vorderrand  desselben). 
Die  erste  Gruppe  umfasst  die  neuen  Untergattungen  Protaetiomorpha,  Reineria ,  Lorko- 
vitschia ,  Euglycyphana,  Macroglycyphana,  Caloglycyphana  and  Glycyphana  in  sp.  mit 
insgesamt  37  Arten.  Dabei  ist  die  Zugehörigkeit  der  drei  erstgenannten  zu  dieser 
Gattung  etwas  fraglich.  Zwei  Arten  der  Untergattung  Glycyphana  in  sp.  besitzen 
am  Mesosternalprocessus  eine  quere  Punktfurche  und  bilden  dadurch  einen  Übergang 
zur  II.  Untergattungsgruppe,  gehören  aber  nach  dem  Paramerenbau  und  sonstigen 
Merkmalen  zur  Untergattung  Glycyphana  in  sp.  Die  zweite  Untergattungsgruppe 
umfasst  die  neuen  Untergattungen  Micro  glycyphana,  Glycyphaniola  und  Reterog- 
lycyphana  mit  insgesamt  36  Arten,  von  welchen  aber  32  zur  Untergattung  Glycypha¬ 
niola  gehören. 

Bedeutende  Beschwerden  bildet  bei  dem  Studium  der  Glycyphana  oft  die  Beur¬ 
teilung  des  taxonomischen  Ranges  einzelner  Formen,  besonders  die  Lösung  der  Frage 
«Art  oder  Rasse?».  Auffallend  is  es  auch,  dass  von  einer  Reihe  von  Arten  und  Rassen 
bisher  nur  die  $$  bekannt  sind. 

Die  Hauptmasse  der  Arten  (53  Arten,  oder  75.7%)  befindet  sich  in  der  orienta¬ 
lischen  Region.  Die  australische  Region  besitzt  23  Arten  (31.5%)  und  die  paläarktische 
nur  1  Art  (1.3%).  Drei  Arten  sind  der  orientalischen  und  australischen  Region  ge¬ 
meinsam.  Innerhalb  der  orientalischen  Region  besitzt  die  malayische  Subregion  40, 
die  indochinesische  Subregion  17  und  die  indische  und  ceylonische  Subregion  nur 
1  Art.  In  der  australischen  Region  besitzt  die  melanesische  Subregion  alle  Arten  der 
Region,  die  australotasmanische  Subregion  hingegen  nur  3  Arten,  welche  aber  alle 
auch  in  der  melanesischen  Subregion  Vorkommen. 

Eine  vollkommene  Bearbeitung  dieser  Gattung  gibt  der  Autor  in  seiner  Arbeit 
«Revision  der  Gattung  Glycyphana  Burm.»,  welche  sich  im  Druck  befindet.  Vorherge¬ 
hende  Beiträge  gab  er  in  den  Arbeiten  «Beschreibung  neuer  und  Bemerkungen  über 
bekannte  Cetoniiden  aus  der  orientalischen  und  australischen  Region»  (Boll.  Assoc. 
Romana  Entom.,  Roma,  XXII,  2,  pp.  21 — 31,  1967),  «Einige  Vorbemerkungen  über  die 
Einteilung  der  Gattung  Glycyphana  Burm.»  (Folia  entom.  Hungar.,  Budapest,  XXI, 
9,  pp.  137 — 145,  1968),  «Eine  neue  Art  und  zwei  neue  Rassen  der  Gattung  Glycyphana 
Burm.  von  den  Philippinen»  (im  Druck)  und  «Vorhergehende  Diagnosen  einiger  neuer 
Arten  und  Rassen  der  Gattung  Clycyphana  Burm»  (im  Druck). 


HOBBIE  ßJIH  OAYHBI  AEXA3HH  BHftbl  EECn03B0H0HHBIX, 
3ABE3EHHBIE  HA  EE  TEPPHTOPHK) 

E.  S.  Miljanovsky  —  E.  C.  Mhjihhobckhh 
(CyxyMCKaa  onurnan  cram^ua  ocßupoMacjiuHHbix  nyAbryp,  CCCP) 

Ha  TeppuTopmo  HepHOMopcKoro  noöepejKBa  A6xa3nn  npOHHK,  ocoöemio  b  nocjieg- 
HH6  rOgBI,  paß  BHgOB  ÖeCHOSBOHOHHBIX  H3  pa3HBIX  MeCT  3eMH0r0  mapa,  B  uaCTHOCTII 
H3  lOro-BocTonnoH  A3HH.  HeKOTopBie  H3  hhx  mnpoKo  pacnpocrpaHnjincL  no  Bceñ  npn- 
öpeamoH  3one  A6xa3im  n  gaam  3HauiiTejiBHo  mnpe,  gpyrne  nona  oöiiraiOT  Ha  cpaBHH- 
TeJitHO  orpaHimeHHOM  npocTpaHCTBe. 

ÜHKagna  öyÜBOJi  ( Ceresa  bubalus  L.)  mnpoKo  pacnpocTpaHeHa  Ha  lore  Harnero 
Coio3a,  ho  b  A6xa3HH  OHa  noHBHjiacB  cpaBHiiTejiBHo  HegaBiio,  BHauane  BCTpeaajiacB 
egimnuHO,  ho  b  nocjiegHHe  3 — 4  roga  MecTaMH  pa3MHoa;HJiacB  n  CTana  oÖBiaHa  Ha  cop¬ 
imi!  paCTHTeJILHOCTH,  peJKO  Ha  KyJILTypHOH.  U,HKagKH  HOBpeJKgaiOT  MOJIOgBie  CTeÖJIII 
KycTapHHKOB,  Hagpe3aa  hx  h  oTKJiagBiBaa  b  hhx  cboh  anga. 

nepBBiH  3K3eMnjmp  hhohckoh  gHKagKH  ( Ricania  japónica  Melich.)  6biji  noÜMaH 
1  OKTHÖpa  1956  r.  C  Tex  nop  hhcjio  gHKagOK  öbictpo  HapacTajio,  h  b  nocaegHHe  rogBi 
OHa  pa3MHOHîHJiacL  b  orpoMHOM  KOjinnecTBe,  3acejiHH  gHKopacTymne  h  KyjiBTypHBie 
pacTeHHH.  OcoöeHHo  oÖBiana  OHa  Ha  eaîeBHKe  n  BHHorpage.  BHemHHH  BHg  jihuhhok 
HMHTHpyeT  ceMeHa  cjioamogBeTHBix,  cHaöaieHHBix  xoxojiKOM.  HecMOTpa  Ha  orpoMHoe 
KOJiHuecTBO  3Toro  naceKOMoro,  BpegoHocHOCTB  ero  HeacHa,  TaK  Kan  pacTeHHa,  Ha  koto- 
ptix  oho  jKHBeT,  BHemHe  He  yraeTaioTca.  Bojiee  3aMeTHBiü  Bpeg  hphhocht  ee  cbmkh, 
oTKJiagBiBaiorqHe  aüga  b  cTeöjin  pacTeHHH,  KOTopBie  ohh  Hagpe3aiOT  aiigenjiagoM.  Po- 
gHHa  gHKagKH  —  iohvHbih  KHTaü  h  Hhohhh,  rge  OHa  OTMeaaeTca  KaK  BpegnxejiB  paga 
KyjiBTyp. 

ÜHTpycoBaa  öeJioKpBiJiKa  ( Dialeurodes  citri  Ashm.),  onacHBiu  BpegHTeJiB  gHTpyco- 
BBix  h  paga  gpymx  BeaH03ejieHBix  pacTeHHH,  ÖBuia  3aBe3eHa  cBBime  10  jieT  TOMy  Ha3ag 
b  Agampnio,  rge  npnanHHjia  3HaanTejiBHBiH  Bpeg  gHTpycoBBiM.  BnepBBie  b  A6xa3iiH 
OTMeaeHa  b  1963  r.  n  öbictpo  pacnpocTpaiiHJiacB  no  ee  TeppnTopnH.  BcTpeaaeTca  nona 
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He  noBceMecTHO.  KopMOBHe  pacTennn  -  b  ochobhom  AnxpycH  h  Ôiipionnna,  no  o6h* 

TaeTnîrif1fn^°xovm 0aîIu^rTf'apônica  Mötsch.)  saBCBCii  b  Aöxaamo,  biiaumo,  cbliluo 
^na"  r  TTflHHne  BoeMH  pacnpocTpaHeH  no  BceMy  no6epe/Ki>io  A6xa3iin. 

30  nex  TOMy  TO  ®eT?noLKO  b  xoP3HficPTBaxP  pacnojioæeHHUx  na  nenmx  necann- 
OnHaKO  up  A  VirnópHuo  cu.'ii.HBiií  Bpen  oh  npiraocm  3(}iiipoMac:inHiibiii  KyJibTj  paM 
CTHX  noaaa. .  A6xa3nn  rne  HaJinnne  6ojitmnx  MaccnBOB  necnaHBix  ynacT- 

B/arflrononHTHO  To  MaccoZ’o  paaMHomennH.  Ila  AHKopacxymnx  paoxenmi  no- 
LÎ  KVCTannnKOB  n  «epeBteB,  ocoöemio  ojiLxy,  jiiictbh  KOTopon  chjibho 
BS  5fPT  nnnmiKH  jkhbvt  B  nonne  n  BpeA  ot  hiix  KyJiLTypHMM  pacTennnM  He  oTMeneH 

^Laspeyresia  molesta  Br.)  BnepBBie  b  Aôxaenn  mena 

'iopr  r  i  R  oanone  Conn  HecKOJiLKo  pannine.  Cepte3HO  noBpejn^aeT  nepcimi .  > 

i= =s= 

iiflfflCM  6a6oHKH  pacnpocxpaHnnncb  eine  ranpc  Bcxpenaao^  ropax 

'I00 noM-3“oEn0pe^BeKi h” a  ?e’  nponno  = 

b  |ayHyA3aK¿K¿3BH  Maccoooc  paannoiKenne  nyroBon  cobkh  Haô^aeTM  ocenuo, 

xniiLi  HnTe^ecno  oTMeTHTL  hto  Lôohkh  jiyroBon  cobkh  miiaiOTCH  npoMe  neKTapa 
2Z  BLineaeimiiMH  napaanmoro  rpn6Ka  cnopbmbH  ( Clavueps  paspah), 

Soaee'cTapbix  »^ayne  A6xaann 

HOKpna  (PWBI  (^op^asus  ¿oHBMaCb  hhohLsh  “naàonKOBWHan  m»- 

coccus  n  flp.).  M3  KoKpnn  noaine  «py  eBponencKHM  moaobbim  Kyoib- 

TOBKa  npnnHHHIOmaH  CepBe3HBin  BpeA  pmp^Uüt.  m.  il  H  „nprn  RflRPRPH  II 

TvpaM  lUnpoHo  pacnpocxpaneH  na  pnipycoBtix  «peSpncitm  KneipnK  AaBHO  aaseaen  h 

npeflnoAaBnBn"e6TBinHHCTBo  nepeBHcaeHHHX  BHAOB  ^^  ^xaann  H  B  pa^o- 

naX’prnBHTBe™03HTCH  AnCp™  ÄT  HXO  HPT 

H.i.xi0CTpnpycxCH  aanexoM  6a5oneK  ayroBOii  *ZTln  S  nSa™  HO^eKO- 
naioTCH  CBeTOM.  MHorne  bhali,  nonaB  b  hobb  y  ’  qaCT0  HeAOCTa- 

TopBie  npenpacHO  aKKJinMaTiisnpyioTca,  sannMaa  uoj^xomme  ¿DenHHMH 

TOHHO  Hcn0JiB30BannLie  MecTHtiMH  BHAaMH  iramH  n  Aante  cTanoBH  n  p  A 


K  Bonpocy  0  COOTHOIIIEHHH  MEtf^  chctemathkoïï  jihmhhok 

h  HMArO  y  CHIRONOMIDAE 

G.  N.  M  i  s  e  i  k  o  —  T.  H.  M  n  c  e  ñ  k  o 
(IlHCTuryT  liUTOÄoeuu  u  eeneruKU  CO  AH  CCCP,  HoeocuôupcK,  CCCP) 

.  J5E  aSÄSSKgSSr  ,£= 

nacnHTLiBaeTCH  400—500  $opM,  a  Ix0M^®  j  ge0bHbIX  cTaAnn  pa3BnTnn  xnpoiioMiiA. 

b  °eCAnHCTBy;  «r  coHCTaBBe“nHoro  LpeAeanxean,  mb,  npoBean  pa6oxy  no 

Maxepnan  ^oSH^acahs8!^^— 1966T°rr°MHa  bBo arorpaACKOM^BOAOxpaHH.inniè.  HeKOXopbi* 
pe3yJiBTaTBi  BtiBeACHHn  npeACTaBJieiini  iui/Ke. 

l^)3  COOTBOXCTByB3T  H6CKO.XBKO^^inAOB^^^® 

™™2LÄ0opZ  bToTI^o^o,  panone  oOnapy.eno 
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MA'» 

n.  n. 

JlHHHHoqHaa  $opMa 

CooTBeTCTByromiie  bh^m 
HMaro 

1 

Cryptochironomus  gr.  conjugens 

C. 

tener 

c. 

fittkaui 

2 

C.  gr.  defectus 

c. 

redeckei 

c. 

supplicans 

3 

Glyptotendipes  gr.  gripecoveni 

G. 

gripecoveni 

G. 

glaucus 

G. 

paripés 

4 

Cricotopus  gr.  silvestris 

C. 

silvestris 

C. 

ornatus 

C . 

tibialis 

5 

Cryptochironomus  gr.  anomalus 

c. 

nigronitens 

6 

C.  gr.  viridulus 

c. 

pseudosimplex 

7 

C.  gr.  pararostratus 

c. 

arcuatus 

8 

Cryptochironomus  sp.  ( Chironominae 

c. 

vitiosus 

«gen.  N.  3»  Lip.) 

9 

Polypedilum  gr.  scalaenum 

p. 

bicrenatum 

10 

Endochironomus  gr.  tendens 

E. 

albipennis 

11 

E.  gr.  dispar 

E. 

impar 

12 

E.  gr.  signaticornis 

E. 

tendens 

13 

Chironomini  gen.  macrophthalma 

(?)  Polypedilum  pedestre 

58  jihuhhohhbix  $opM,  b  to  BpeMn  KaK  KOMapoB  —  69  bh^ob.  H  3TO  em;e  ftajieKO 
He  TOHHan  KapTHHa,  bh^ob  HMaro  b  fleHCTBHTejitHocTH  3HaBHTejn>H0  öoJiLme. 

CpaBHeHHe  bh^oboto  cocTaBa  xnpoHOMH/j;  pa3JinuHBix  BO/joeMOB  noKa3BiBaeT,  uto 
B  HEX  OflHH  H  Te  ÎKe  $OpMBI  JIHHHHOK  MOTyT  6bITB  upeACTaBJieHBI  pa3HBIMH  BH^aMH 
KOMapoB.  TaK,  b  Yhehckom  BOAOxpaHHjmme  C.  gr.  defectus  npe,n;cTaBJieH  BH,n;aMH  C.  de¬ 
lectus  h  C.  nigrotibialis  (CoKOJiOBa  h  KopeHeBa,  1959),  C.  gr.  pararostralus ;  b  p.  KaMe  — 
C.  monotomus  n  C.  cryptotomus  (TpoMOB,  1954)  n  t.  ft.  Bee  3TO  roBopnT  o  tom,  uto 
TBgaTejiBHan  peBH3HH  ceMeiicTBa  c  npnBJieueHneM  Kan  HMarnHajiBHBix  CTa^nn,  TaK 
II  HOBBIX  BHflOBBIX  KpHTepneB  CaMHX  JIHUHHOK  (HanÔOJiee  nepcneKTHBHa  B  3TOM 

oTHomennH  KapnocHCTeMaTHKa)  —  HacTOHTejiBHaii  noTpeÔHOCTB  ceroßHanraero  æhh  ch- 
CTeMaTHKH  3T0H  Baamenmen  rpynnBi  flByKpBuiBix. 


300rE0rPAOHMECKAH  XAPAKTEPHCTHKA  (PAYHEI  COEL(HA 
(. HYMENOPTERA ,  SPHECIDAE)  TYPKMEHHPI 


S.  N.  Mjartzeva  —  C.  H.  M  a  p  h  e  b  a 
(IlncTUTyr  3oojiozuu  AH  TypKMCCP,  Auixaôad,  CCCP) 

CôopBi  h  H3yHeHHe  c$en,nji¡  npoH3Bo^njiHCB  b  kmo-boctohhoh  TypKMeHHH  b  1958 — 
1966  rr. 

Ilpn  BBi^ejieHHH  30oreorpa$naecKHX  rpynn  3a  ocHOBy  nprninMajincB  no,n;pa3,n;ejieHHa 
riaJieapKTHKH,  npe^jiOHîeHHBie  A.  II.  GeMeHOBBiM-Tan-IIIaHCKHM  (1935),  a  TaKHte  HeKo- 
TopBie  yKa3aHHH  B.  T.  renraepa  (1945). 

B  cnncKe  c$en,im  HH30BBeB  Mypraôa  n  TejpKeHa  yKa3BiBaiOTca  192  BHßa.  ^ejiemie 
(JayHBi  poionpix  oc  Ha  rpynnBi  no  xapaKTepy  reorpa^naecKoro  pacnpocTpaHeHnn  ot- 
,n;ejiBHBix  bhæob  ^aeT  cjie/iyiomyK)  KapTHHy. 

1.  99  BHflOB  H3BeCTHBI  nOKa  TOJIBKO  H3  CpejJHeH  A3HH  (TypaHCKaH  npOBHHKHH)  H,  no 
Been  BepoHTHocTH,  HBJinioTcn  cpe^HeasnaTCKHMH  3H^¡eMHKaMn  (3to  cocTaBJineT  53% 
poiomnx  oc  paccMaTpnßaeMoro  panoHa).  41  Bn#  BCTpeaaeTca  tojibko  b  TypKMeHHH. 
16  bhæob  3KOJiornnecKH  CBH3aHBi  c  necnaHBiMH  ny ctbihhmh,  h3  hhx  tojibko  b  nycTBiHnx 
TypKMeHHH  BCTpenaiOTCn  Prosopigastra  nubigera  Guss.,  P.  roseiventris  F.  Mor.,  Phi- 
lanthus  kohli  F.  Mor.,  Eremiasphecium  desertorum  Guss.,  E.  longiceps  Guss.,  E.  eras - 
sicornis  Guss.,  Cerceris  furcata  F.  Mor.,  Psen  shestakovi  Guss.,  Ammoplanus  transcaspi - 
cus  Guss.,  Sphex  mêlas  Guss.  Bbicokhh  npon;eHT  3H,geMH3Ma  o6T>acHaeTca  aKOJiornae- 
CKHMH  ycjioBHHMH  paccMaTpiiBaeMoro  panoHa:  hohth  bcio  ero  TeppnTopmo  3aHHMäiOT 
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necaaHbie  nycTtmn.  B.  T.  TenTHep  (1945)  cnepnajiLHo  BbmejiaeT  TypancKHÜ  oaai 
necBaHonycTLiHiion  $ayHbi. 

2.  Bhabi,  HeaHaBiiTejiBHo  BbixoAamne  3a  npe^ejibi  TypancKon  npoBnHn,nn:  Ha  loro- 
BOCTOK  eBponencKOH  aacTH  (RnprimcKaa  hpobhhahh  CpeAneasnaTCKon  HOAOÔJiacTii) 
3axoAHT  8  biï/job:  Larropsis  asiaticum  Guss.,  Tachysphex  subdentatus  F.  Mor.,  Ammop- 
hila  elongata  Fishch.-Wald.,  A.  longicollis  Kohl,  A.  separanda  F.  Mor.,  Bembix  plani - 
irons  F.  Mor.,  Philanthus  ( Philanthinus )  eximius  F.  Mor.,  Cerceris  maculata  Rad.; 
b  MoHrojimo  (MoHrojibCKaa  hpobhhahh  CpeAnea3HaTCKOH  noAOÔJiacTn)  —  3  BHßa: 
Gastrosericus  waltli  Spin.,  Palarus  funerarius  F.  Mor.,  Ammophila  separanda  F.  Mor. 
Beerò  b  stoh  rpynne  10  bhaob  (5.3%). 

3.  Bhabi,  ninpoKo  pacnpocTpaHeHHbie  b  üajieapKTHKe  (EBponeHCKO-CHÔHpcKaa, 
Cpe^H3eMHOMopcKaH  h  Cpe^Hea3HaTCKan  noAOÔJiacTH) .  Oim  cocTaBJiaiOT  He3HaaHTejiB- 
Hyio  nacTB  $ayHbi  c(|)eii;nA  —  5.9%  (11  bhaob). 

4.  Bhaob,  BCTpenaioiu;iixcH  tojilko  b  kukhoîï  nacTH  üajieapKTiiKii  —  b  CpeAH3eMiio- 
MopcKon  h  CpeAHea3iiaTCKoñ  noAOÔJiacTHX,  —  67  (35.8%).  3ia  rpynna  aobojilho  oo- 
nrapuaa,  OHa  BKJnoaaeT  6ojiee  TpeTH  Bcex  bhaob  A^HHoro  pañoHa.  ¿hiaaHTejibHaa  aacTb 
bhaob  (25,  HJiii  30.7%)3Toh  rpynnbi  3axoAHT  k  ioro-3anaAy  ot  Cpe^Hea3HaTCK0H  noAo6- 
jiacTH  tojilko  na  ioro-BOCTOK  Cpefl,n3eMHOMopLH  (BOCTOHHan  uacTL  nycTLiHHOH,  cyMepnii- 
€Kaa,  BOCTOHHOCpe/];H3eMHOMOpCKaH  npOBHHpnil) .  Ü3  HHX  5  BHAOB  3KOJIOrnueCKH  CBH- 
uaHLi  c  necuâHLiMH  nycTLiHHMH:  Tachysphex  grandissimus  Guss.,  Prionyx  nigropectina- 
tus  Tasch.,  P.  niveatus  Duf.,  Eremochares  lutea  Tasch.,  Eremiasphecium  schmiedek- 
nechti  Kohl. 

/jBa  BH^a  3T0H  rpynnLi  HMeiOT  6ojiee  ioîkhlih  apeaa  pacnpocTpaHeHiin  n  aoxoaht 
ot  Cpefl;Hea3iiaTCKOH  noAoôjiacTH  ro  KamMnpa  (t.  e.  loamaa  aacTb  apeajia  HaxoAHTca 
b  IlHflo-MajiaäcKOH  noAOÖJiacTH,  3a  npe^eJiaMH  IPajieapKTHKH)  :  Sphex  chrysopterus  Ca¬ 
meron,  Prionyx  crudelis  Smith.  Ohh  3axoAHT  TaKHie  h  b  TponnaecKyio  A$pHKy.  Hto 
KacaeTcn  BiiAa  Prionyx  crudelis  Smith,  to  He^aBHO  oh  OTMeaen  h  b  Bojirapnn  (Aïa- 
nacoB,  1955)  ;  bto  yKa3LiBaeT  Ha  pacnrapemie  apeajia  Bn^a  K  ceBepy. 

TaKHM  o6pa30M,  (|)ayHa  c$en,HA  Hn30BLeB  Mypraôa  h  TeAîKeHa  hocht  pe3KO 
BLipaîKeHHLiH  Kcepo(|)HJiLHLiH  xapaKTep.  Ilpeo6jiaAaiOT  nycTLiHHLie  cpe^HeasnaTCKiie 
(jiopMLi.  BnepBLie  A-aa  Typoiemin  yKa3BiBaioTCa  13  bhaob  c^eipiA,  b  tom  nncjie  A-an 
(|ayHLi  CpeAHeñ  A31111  7  bhaob. 


(DAyHHGTHMECKHE  PI  3KOJIOrHMECKHE  3JIEMEHTBI 
B  COCTABE  HACEJIEHHH  MEPHOTEJIOK  KAIRTAHOBBIX  IIOMB 
B  PASJIHMHBIX  PErHOHAX  TOP  IO}KHOÏÏ  CHBHPH 

V.  G.  Mordkovitsch  —  B  T.  Mopakobhh 
(HoeocuôupcKuü  eoe.  ynueepeurer }  CCCP) 

rioHBLi,  ^opMiipyioipHeca  noA  CTenaMn  MeaîropHLix  kotjiobhh  IOhîhoîî  Cnôiipn, 
pa3BHBaioTca  b  ycjioBHax  BeceHHero  n  oceHHero  AecJmpHTa  BJiarn  h  OTHoeaTca  k  n;eH- 
TpajiLHoa3naTCKOH  noHBeHHOÎi  $an;HH.  Bjih30ctl  k  U,eHTpajiLHOH  A3hh  noATBep>KAaeTca 
Il  BHAOBLIM  COCTaBOM  HîyKOB-HepHOTeJIOK,  TeCHO  CBa3aHHLIX  C  HOHBOH.  33  BHAa  H3  40, 
oTMeaeHHLix  A-aa  loro-BOCToaHoro  AjiTaa,  TyBbi,  khkhoh  XaKaccnn  n  loro-BocTOUHoro 
3a6añKajiha,  HMeiOT  apeaa  H,eHTpaJiBHoa3HaTCKoro  Tnna.  t(eHTpajibHoa3naTCKne  bhabi 
OTCyTCTByiOT  TOJILKO  CpeAH  $OpM,  CBa3aHHLIX  C  TeMHO-KamTaHOBLIMH  HOHBaMH.  Bhali, 
iianoojiee  CBoiiCTBeiiHbie  stiim  noHBaM  ( Crypticus  quisquilius  Pk.,  Pedinus  femoralis  L., 
Oodescelis  polita  Sturm.),  nrapoKo  pacnpocTpaHeHbi  Ha  aepH03eMax  paßiiHHiibix  cTeneri 
EBpa3im.  BjiaroAapa  sthm  BHAaM  K03$$ni{neHT  oöiahocth  no  t^ayne  Mea^Ay  Hacejie- 
imeM  aepHOTeaoK  TeMHo-KamTaHOBbix  nouB  ioro-BocTOUHoro  AjiTaa  h  HacejiemieM  nep- 
H03eM0B,  HanpHMep  Poctobckoh  oÔJiacTH,  paBeH  67%.  B  to  aïe  Bpena  TeMHO-KaiHTa- 
HOBbie  noaBbi  pa3Hbix  pañonoB  iohíhoh  Cnénpn  aacTo  Boo6m¡e  He  necyT  o6m,Hx  bhaob 
(loro-BocToaiibiii  AjiTaii  11  ioro-BOCTOUHoe  3a6añKajibe). 

B  paAy  TeMHO-KaiHTaHOBbix  nouB  BepxHiix  aacTeu  noAropHoh  paBHimbi,  oölhiho 
nojiyaaioiAiix  yBaamiieHne  3a  caeT  cTOKa  c  rop,  no  Mepe  npoABim^eHna  c  3anaAa 
na  BOCTOK  biiaki,  OTHOCHTeJibHO  Me30$HJibHbie  ( Oodescelis  polita ,  Pedinus  femoralis) , 
3aMcm;aiOTCH  b  cooönjecTBax  6ojiee  Kcepo(|)HJiLHLiMH  BHAaMH  ( Platyscelis  rugifrons 
Germ.,  Scythosoma  pygmaea  Geb.).  IP3  cocTaBa  HacejieHiia  nojiHOCTbio  ncae3aiOT  ^opMbi, 
CKJiOHHbie  k  $HTO(|)arnn  ( Pedinini ,  Opatrini ),  11  3aMeiu,aiOTCH  canpo$HTO(|)araMH,  no- 
eAaiOEAHMii  pacTHTeabHbie  ( Platyscelini )  h,  KpOMe  Toro,  miiBOTHLie  ocTaTKH  (Tentyriini) . 

B  paAy  KamTaHOBbix  hohb,  jieaiaimix  b  caMbix  cyxnx  aacTax  kotjiobhh,  b  nanpaB- 
jieHiin  ot  loro-BocToanoro  AjiTaa  aepe3  TyBy  k  ioro-BOCToanoMy  3a6aÜKaJibio  bhabi, 
CBOHCTBeHHLie  KamTaHOBLiM  h  CBeTJio-KamTaHOBbiM  nouBaM  ( Lobodera  altaica  Gebl., 
Anatolica  strigosa  Germ.),  nocTenemio  BbiTecnaiOTca  BHAaMH,  TaroTeioin;nMn  tohlko 
k  KamTaiiOBbiM  nouBaM  ( Anatolica  paradoxa  Rtt.,  A.  cellicola  Rtt.),  h,  naKOHen,,  BHAaMH, 
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xapaKTepHHMH  ¿pH  KaniTaHOBtix  H  TeMHO-KamTaiiOBLix  nouB  ( Melanesthes  faldermanni 
Muís.).  B  cocTaße  Hacejieimn  yMeHtmaeTCH  npoqeHT  canpo(|)HTO(J)aroB,  miTaioipiixcu 

JKHBOTHLIMH  OCTaTKaMH. 

HacejieHHe  cBeTJio-KaiuTaHOBLix  nouB  Haiiöojiee  o,u;iioo6pa3Ho  b  npeßejiax  nccJie- 
gOBamaoro  pernona  h  cocTaBJieuo  BHgaMH,  cnegiH^nuHLiMH  æjih  Hero  ( Scythis  sulciceps 
Gebl.,  Anatolica  sp.  nov.  1,  Anatolica  sp.  n.  2). 

Kpairne  cTeiioönoHTHo  nacejiemie  nepHOTejiOK  JiyroBO-öyptix  nycTLiHHo-cTemitix 
nOHB  ( Scylhodonta  humeridens  Rtt.,  Microdera  subseriata  Rtt.). 

TaKHM  oöpa30M,  bh^oboii  cocraB  nepHOTejioK  MeHaeTCH  ne  tojilko  b  3aBnciiMocTH 
OT  ril^pOTepMHUeCKIIX  yCJIOBHII,  HO  H  B  CBH3II  C  B03M0HÍH0CTBK)  HpOHHKHOBeHIIH  BIIgOB 
pa3HLix  $ayHHCTHHecKiix  KOMnjieKcoB  uepe3  pa3jnixrai>ie  3ooreorpa(|)HHecKHe  nperpagti. 
3tO  HeobxOßHMO  yuIITLIBaTB  npn  300JI0rHHeCK0H  HHflHi^nKapHH  HOHE  B  rOpiIO-apHflHLIX 
panonax. 


INVESTIGATIONS  OF  TABANIDAE  ( DIPTERA )  IN  EUROPE 

J.  Moucha 

(National  Museum,  Prague,  CSSR) 

The  family  Tabanidae  is  widely  distributed  all  over  the  world,  represented 
by  numerous  species,  the  number  of  which  may  be  estimated  at  4,000.  The  tropics 
of  both  the  Old  and  New  World  are  the  richest  in  these  species.  In  the  temperate 
zones  the  number  of  species  is  much  lower.  From  the  Palaearctic  Region  the  total 
of  about  490  species  are  known  at  present.  There  were  176  species  with  40  forms 
reported  from  Europe  most  of  which,  however,  are  known  from  southern  regions. 

The  research  on  this  family  in  Europe  has  a  good  tradition  since  already  last 
century  a  number  of  comprehensive  works,  at  present  classical  works,  were  published 
by  Meigen,  Loew,  Portschinsky,  Brauer  and  others.  These  were  mainly  taxonomic 
studies  giving  descriptions  of  new  species  and  forms.  The  faunistics  of  Diptera  was 
thus  at  its  beginnigs.  The  papers  generally  dealt  with  the  complete  order  of  Diptera. 
It  is,  therefore,  understandable  that  the  faunistic  surveys  also  include  a  number 
of  inexact  data  and  erroneous  determinations. 

As  late  as  the  end  of  the  nineteen-thirthies  two  monographs  appeared  which 
provided  an  orientation  on  the  hitherto  scattered  taxonomic  and  faunistic  literature. 
These  two  monographs  were  the  review  of  Tabanidae  in  the  series  of  «Fauna  of  USSR» 
(Olsufjev,  1937)  and  «Catalog  of  Palaearctic  Species  with  Keys»  (Kröber,  1938). 

The  greatest  progress  in  the  study  of  Tabanidae  was  achieved  mainly  after 
the  Second  World  War.  Since  1945  a  number  of  complete  lists  from  all  European 
countries  have  been  published.  There  is  no  doubt  that  further  investigation  will 
reveal  other  species  in  the  so  far  unknown  regions  of  occurrence  as  well  as  new 
species.  We  have  at  our  disposal  now  a  good  survey  of  the  distribution  of  all  Palae¬ 
arctic  species  presented  by  Leclercq  (1960,  1966). 

The  family  Tabanidae  was  studied  in  the  South-Western  and  Western  Europe 
by  Leclercq,  who  reported  the  species  from  Portugal  (1964),  Spain  (1957 — 1966), 
Italy  (1956—1965),  France  (1955—1961),  Belgium  (1952—1964),  Luxemburg  (1957) 
and  the  Netherlands  (1967). 

The  fauna  of  horse-flies  from  Central  Europe  was  dealt  with  in  a  number  of  pa¬ 
pers  which  covered  the  following  countries;  Switzerland  (Bouvier,  1945;  Leclercq,  1966), 
Austria  (Moucha,  1964),  Poland  (Trojan,  1959),  Hungary  (Aradi,  1958)  and  Chechoslo¬ 
vakia  (Moucha  a.  Chvála,  1955—1959). 

The  following  latest  papers  give  information  about  the  different  countries 
of  the  Balkan  Peninsula:  on  Yugoslavia  (Leclercq,  1959—1961;  Moucha,  1959—1965), 
on  Rumania  (Dinulescu,  1958),  on  Bulgaria  (Moucha  a.  Chvála,  1961),  on  Albania 
(Moucha,  1962;  Moucha  a.  Chvála,  1963)  and  on  Greece  (Leclercq,  1958).  A  survey 
of  the  species  composition  in  the  Mediterranean  islands  appeared  as  well  (Philip 
a.  Aitken,  1958;  Leclercq,  1967).  Distribution  of  Tabanidae  in  Great  Britain  is  given 
in  the  work  by  Oldroyd  (1939).  Kauri  (1954— <1964)  published  a  series  of  papers 
on  the  Scandinavian  countries  and  the  Danish  species  were  reported  by  Lyneborg 

(1959-1965).  .  ,  .  .  .  , 

The  situation  of  the  European  part  of  the  USSR  is  comprehensively  known  from 
the  excellent  monograph  by  Olsufjev  (1937)  and  from  other  papers  (Olsufjev  and 
collaborators,  1934—1967).  Some  other  authors  concentrated  their  studies  on  dilierent 
regions  on  the  European  part  of  the  USSR;  we  should  mention  here  mainly  Boschko 

(1953—1965),  Lutta  (1959—1964);  Skufjin  (1949—1968),  a.  o.  .  . 

A  valuable  contribution  to  our  knowledge  of  Tabanidae  was  made  in  the  studies 
on  the  preimaginal  stages  in  a  number  of  species,  the  authors  of  which  are  Skuijin 
and  collaborators. 
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The  horse-flies  from  Turkey  are  investigated  at  present  by  Leclercq  (1967). 
The  only  important  report  on  the  European  part  of  Turkey  published  earlier  was 
that  by  Austen  (1925). 

It  is  evident,  that  the  present  survey  cannot  represent  a  fully  exhausting  account 
of  the  faunistic  papers  on  Tabanidae  in  Europe.  Undoubtedly  there  is  still  a  great 
deal  of  work  to  be  done  all  the  students  both  in  taxonomy,  ecology  as  well  as  in  the 
study  of  preimaginal  stages. 


LA  DISJONCTION  DES  AIRES  DE  DISTRIBUTION  ET  LE  CHANGEMENT  * 
DES  LIEUX  D’HABITATION-BASE  DE  LA  FORMATION  DES  ESPÈCES  CHEZ 

LES  APHID1NEA 

M.  N.  Narsikulov  —  M.  H.  Hap3iKyjiOB 

(Sect.  Sci.  Biol.,  Acad.  Sci.  Tadjik  RSS,  Douchanbé,  URSS) 

Notre  communication  doit  être  vue  comme  une  tentative  de  montrer  le  rôle 
de  la  disjonction  des  aires  de  distribution  et  du  changement  des  lieux  d’habitation  dans 
la  formation  des  espèces  chez  les  insectes  phytophagous  sur  l’exemple  du  groupe 
des  Aphidinea.  Nous  considérons  comme  l’aire  de  distribution  initiale  géographique 
l’aire  sur  lequel  la  population  de  cette  espèce  se  rencontre  régulièrement  comme 
habitant  obligé  de  sa  plante  nourricière.  La  végétation  de  la  plante  nourricière  étant 
déterminée  dans  ces  conditions,  par  des  facteurs  biocénotiques  et  les  caractères 
du  terrain,  du  climat  et  autres  propres  du  milieu. 

Ce  point  de  vue  permet  d’admettre  la  juxtaposition  de  l’aire  de  distribution 
de  l’insecte  et  celle  de  la  distribution  de  sa  plante  nourricière,  mais  pas  nécessaire¬ 
ment.  Dans  ces  conditions  se  manifeste  le  principe  de  statialité,  établi  par  G.  J.  Bey- 

Bienko  et  confirmé  par  l’exemple  de  nombreux  groupes  d’insectes.  Nous  considérons 
comme  exemple  la  distribution  des  pucerons  Brevicorynella  quadrimaculata  et  Bra- 
chy unguis  famaricophila  et  des  Tamarix ,  de  Aphidura  bozhkoae  et  de  cerisiers  sauva¬ 
ges  du  genre  Cerasus  (sous-genre  Microcerasus).  Nous  arrivons  à  la  conclusion  que 
Je  premier  foyer  de  la  formation  de  A.  bozhkoae ,  comme  espèce,  a  été  l’ancien  terri¬ 
toire  à  l’Est  du  bassin  Méditerranéen  et  non  la  partie  occidentale  de  cette  zone. 
Les  autres  espèces  du  genre  Aphidura  sont  connues  seulement  sur  les  plantes  herba¬ 
cées  de  la  famille  Caryophyllaceae ,  localisée  également  surtout  dans  l’Asie  Occiden¬ 
tale  et  Moyenne,  dans  le  Sud  et  le  Sud-Est  de  l’Europe.  Des  liaisons  entre  les  puce¬ 
rons  et  les  plantes  herbacées  se  sont  établies  plus  tard  et  secondairement. 

Il  est  très  probable  que  l’aire  de  distribution  d’un  insecte  phytophage  s’est 
formée  et  se  forme,  dans  le  temps  et  dans  l’espèce,  en  dépendence  de  l’aire  de  distri¬ 
bution  de  sa  plante  nourricière,  étant  le  résultat  de  la  composition  historique  des 

biogéocenoses  et  de  l’action  de  la  sélection  naturelle  agissante  semultanément  sur 
deux  éléments.  Les  espèces  nouvelles  se  sont  formées  dans  les  limites  d’une  aire 
commune  de  distribution  de  l’espèce  «maternelle»  comme  résultat  de  la  disjonction 
des  aires  et  du  changement  des  lieux  d’habitation,  qui  sont  les  prémices  de  la  diver¬ 
gence  des  populations  locales  et  de  leurs  transformations  au  cours  de  l’évolution. 
Comme  exemple  nous  pouvons  considérer  la  formation  des  9  espèces  de  pucerons, 
actuellement  connues  dans  la  zone  paléarctique,  du  genre  Cryptomyzus  dans  les 
limites  de  l’aire  commune  «maternelle»,  voisines  de  C.  ribis  ou  de  C.  galeopsisis , 
primitivement  liées  au  Ribes,  ou  bien  des  pucerons  du  genre  Periphyllus  liés 
au  genre  Acer. 

Nous  considérons  l’apparition  d’une  «forme  spécifique  nouvelle»  comme  le  résul¬ 
tat  d’un  processus  long  et  complexe,  accompagné  par  la  formation  d’un  nouveau 
génotype  stable.  Ce  dernier  conduit  à  l’isolement  génétique  des  populations,  qui 
deviennent  une  espèce  indépendente  par  suite  de  l’incompatibilité  chromosomique 
et  génétique  vers  les  espèces  semblables  et  qui  peuvent  conserver  leur  indépendence 
même  lorsque  les  aires  de  distribution  se  superposent.  On  n’exclue  pas  la  posssibilité 
de  la  différenciation  de  l’espèce  d’origine  vers  les  espèces  «filles»  par  suite  de  l’appa¬ 
rition  spontanée  de  formes  diploides  comme  conséquence  de  la  duplication  ou  autre 
modification  du  nombre  des  chromosomes.  Ainsi  l’étude  des  chromosomes  des  puce¬ 
rons  a  une  grande  importance  théorique.  Il  faut  noter  que,  pendant  ces  dernières 
années,  tels  travaux  paraissent  déjà  dans  la  littérature.  On  a  vu  que  pour  les  espèces 
de  pucerons  des  genres  Hyperomyzus ,  Rhopalomyzus ,  Myzodes  le  complexe  diploide 
de  chromosomes  est  égal  à  12,  tandis  que  pour  Macrosiphum ,  Dysaulacorthum  et  Ca- 
pitophorus  2n-10;  les  espèces  du  genre  Aphis  ont  2n-8  (Sun  and  Robinson,  1966). 
Le  phénomène  de  la  disjonction  des  aires  de  distribution  et  du  changement  des  lieux 
d’habitation  a  eu  une  importance  particulière  pour  la  formation  des  espèces  des 
pucerons  du  groupe  Fordinae ,  Pemphiginae  et  Eriosomatinae,  et  a  conduit  à  l’appari- 
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tion  de  formes  à  cycle  incomplet.  Cette  cathégorie  particulière  de  la  formation  des 
espèces  des  pucerons  a  été  notée  par  A.  K.  Mordvilko  comme  conséquence  de  la  perte 
de  la  génération  sexuelle  avec  passage  à  la  parthénogénèse  permanente  sur  les  plan¬ 
tes  nourricières  sécondaires.  Ce  phénomène  a  eu  une  diffusion  particulièrement  large 
en  Asie  Moyenne,  ou  pendant  l’ère  tertiaire  et  dans  la  suite  ont  eu  lieu  de  grandes 
transformations  du  relief,  du  climat,  du  terrain  et  de  la  végétation,  ce  qui  explique 
la  présence  dans  la  faune  de  l’Asie  Moyenne  d’un  grand  nombre  de  formes  de  puce- 
ïons  à  cycle  incomplet  des  genres  F  orda ,  Geoica ,  Rectinasus ,  Paracletus ,  Sminthuro- 
des ,  Hemitrama ,  Trama ,  T etraneura ,  Gobaishia,  Pemphigus,  etc. 


ZUR  SITUATION  DER  ICHNEUMONIDENFORSCHUNG  IN  EUROPA 

J.  O  e  h  1  k  e 

(Deutsches  Entomologisches  Institut,  Eberswalde,  DDR) 

Die  Femilie  der  Ichneumonidae  hat  die  größte  Verbreitung  in  den  gemäßigten 
Zonen.  In  Europa  kann  man  ihre  Artenzahl  auf  etwa  8000  schätzen.  Als  Grundlage 
zur  Determination  wird  meist  die  «Opuscula  Ichneum.»,  auch  abgewandelt,  benutzt. 
Sie  entspricht  aber  keineswegs  mehr  dem  heutigen  wissenschaftlichen  Stand  in  No¬ 
menklatur  und  Taxnonomie. 

Die  Bedeutung  der  Ichneumonidenforschung  geht  aber  nicht  nur  auf  ihre  große 
Artenzahl  zurück.  Über  ihren  realen  Einfluß  im  biologischen  Gleichgewicht  als  Para- 
sitoide  von  Schadinsekten  lassen  sich  bisher  insgesamt  nur  vage  Vermutungen  anstel¬ 
len.  Ihre  taxonomische  und  bionomische  Bearbeitung  ist  in  Europa  gegenüber  anderen 
Ländern  aus  nachfolgenden  Gründen  erschwert. 

1.  Die  Taxonomie  der  Ichneumoniden  befindet  sich  in  einem  großen  Wirrwar. 
Die  Systematiker  wie  Schmiedeknecht,  Kriechbaumer  usw.  benutzten  zur  Arttrennung 
häufig  Merkmale,  die  super-  oder  infraspezifisch  waren,  also  keinen  arttrennenden 
Wert  hatten.  Dadurch  erfolgte  oft  die  Beschreibung  von  synonymen  Spezies  oder 
won  Mischarten.  Das  gab  Anlaß  zu  Fehldeutungen  und  falschen  Bestimmungen,  die 
den  Aussagewert  fast  aller  Arbeiten  bis  in  die  heutige  Zeit  herabmindern. 

2.  Die  Nomenklatur  auch  höherer  Taxa  wird  unter  den  europäischen  Ichneumo- 
logen  unterschiedlich  ausgelegt  und  angewandt.  Dies  ergibt  unnötige  Schwierigkeiten, 
ganz  gleich,  welche  Motive  ein  jeder  Kollege  für  sein  Handeln  anführt.  Die  Einheit¬ 
lichkeit  der  Nomenklatur  sollte  vorwiegend  progressiv  ausgerichtet  sein.  Es  ist  nicht 
möglich,  daß  sich  die  Nomenklatur  der  Ichneumoniden  nach  alten,  leider  weitverbrei¬ 
teten  Lehrbüchern  richtet.  Sonderregelungen  und  Ausnahmen  vom  Prioritätsgesetz 
würden  es  auch  den  Spezialisten  bald  unmöglich  machen,  sich  untereinander  zu  ver¬ 
ständigen,  denn  unsere  Hauptaufgabe  sind  nich  juristische  Ermittlungen  in  Na¬ 
mensfragen. 

3.  Die  Anzahl  der  wichtigsten  Einzelpublikationen  ist  trotz  der  Bibliographie 
von  Sachtleben  so  umfangreich  und  unübersichtlich  geworden  daß  ohne  die  Unter¬ 
stützung  von  größeren  Institutionen  ein  privater  Entomologe  sich  nicht  mehr  exakt 
mit  dieser  Familie  beschäftigen  kann. 

Um  das  Chaos  nicht  noch  zu  vergrößern,  sollte  endlich  einmal  von  kleinen 
Publikationen,  nur  um  die  Anzahl  der  Veröffentilichungen  eines  Autors  stückmäßig 
zu  vergrößern,  abgesehen  werden. 

4.  Ein  großer  Teil  der  Typen  europäischer  Arten  ist  vernichtet.  Fast  unüberwind¬ 
liche  Schwierigkeiten  bereiten  die  Ausleihbeschränkungen  mancher  Institutionen  wie 
z.  B.  des  Britischen  Museums,  des  Senckenberg  Museum,  des  Museums  Leningrad. 

5.  Im  Verhältnis  zur  Größe  der  Familie  und  dem  Schwierigkeitsgrad  arbeiten  viel 
zu  wenig  Entomologen  über  die  Taxonomie  der  Familie.  Von  26  Entomologen,  die 
sich  mit  den  Ichneumoniden  taxonomisch  und  faunistisch  beschäftigen,  arbeiten 
nur  7  überwiegend  hauptberuflich  an  den  Problemen.  13  beschäftigen  sich  in  Europa 
neben  anderen  Aufgaben  mit  ihnen  und  6  Kollegen  nur  zeitweilig. 

Die  Untersuchung  der  morphologischen  Strukturen  der  Imago  allein  ist  bei 
weitem  nicht  mehr  ausreichend,  um  taxonomische  Aussagen  machen  zu  können.  Der 
Systematiker  muß  sich  in  zunehmenden  Maße  mit  der  Erforschung  der  Ökologie,  der 
Larvalentwicklung,  der  Physiologie,  der  Wirtsbindung  usw.  der  einzelnen  Arten 
beschäfligen  und  es  lernen,  die  gewonnenen  Erkenntnisse  mit  als  Unterscheidungs¬ 
merkmale  zu  gebrauchen. 

Auch  angesichts  dessen,  daß  man  auch  in  Europa  der  Erforschung  der  Lebens¬ 
weise  der  Ichneumoniden  besonders  in  Hinsicht  auf  integrierte  Bekämpfungsverfahren 
immer  mehr  Beachtung  schenken  wird  und  schenken  muß,  ist  es  in  erster  Linie  not¬ 
wendig,  geeignete  Bestimmungstabellen  und  Monographien  zu  schaffen,  zumindest 
aber  Kataloge,  worin  sich  auch  der  angewandt  arbeitende  Entomologe  orientie¬ 
ren  kann. 
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OAYHA  nPHMOKPBIJILIX  ( ORTHOPTERA )  CPEftHErO  nOBOJDKbH 

I.  M.  O  1  i  g  e  r  —  H.  M.  Ojinrep 

(UyeauiCKuü  nedazozunecKuü  uncTuryr,  UeôoKcapu,  CCCP) 

Oömen  CBOftKH  no  (Jayne  npHMOKpbuibix  CpegHero  IIobojijklh  nona  HeT.  CooTBeT- 
CTByiom;He  gaHHbie  mohího  HañTn  b  CBO^nax  no  (JayHe  Cpe^Hen  Poccnn  n  HenoTopbix 
paóoTax,  0TH0CHm,nxcH  k  OTflejibHbiM  yuacTKaM  paccMaTpnBaeMoro  pernoHa.  Bce  3th 
paöoTBi  ölijih  onyÔJiiiKOBaHLi  20—40  jieT  Ha3afl.  3a  3to  Bpenn  3^¡ecb  npoH3omjin  3Ha- 
nnTeJibHLie  H3MeHeHnn:  hohth  nojmocTLio  3anaxaiibi  n,ejinHHbie  n  3ajie>KHbie  3eMJiH, 
emeroftHO  Ha  6oJibmnx  njiomaßHX  npoH3Bo,n,HTCH  aBnaonbumBaHne.  3to  He  Momo  He  ot- 
pa3HTbCH  Ha  BHßOBOM  COCTaBe  HHCJieHHOCTH  H  paCHpeffeJieHHH  npflMOKpbIJIblX. 

Hamn  HccjieflOBaHnn  npoH3BO^HJiHCb  b  1960—1967  ir.  Ha  TeppnTopnn  Cpejpiero 
ÜOBOJDKbfl:  b  HyBamcKon,  MapnñcKOH,  Mop^OBCKon  h  TaTapcKoñ  aBTOHOMHbix  pecnyö- 
JIHKaX  H  r  OpbKOBCKOH,  KnpOBCKOH,  yjIbHHOBCKOH  H  CeBepHOH  UaCTH  KyHÓblHieBCKOH 
oÖJiacTeä.  Beerò  coöpaHo  h  oöpaöoTaHO  okojio  18  000  3K3eMHJinpoB  npHMOKpbuibix. 
Ohh  othochtch  k  68  BH^aM  (23  BH^a  Ky3HeuHK0Bbix,  3  CBepuKOBbix  n  42  capanuoBbix). 

HncjieHHOCTb  npHMOKpbuibix  noHTH  BCio^y  oneHb  HH3Kan.  Ha  naxoTHbix  3eMjinx 
ohh  Boo6m;e  npaKTnnecKH  OTcyTCTByioT,  BCTpenaioTca  3,a;ecb  Jinnib  Ha  OKpamiax  nojieiï. 
Ha  nacTÔHmax  oönjine  nx  cocTaBjineT  10 — 30  aK3.  Ha  100  B3MaxoB  canna  n  jmmb  na 
jiyrax  n  3ajie?KHbix  ynacmax,  r,o;e  He  npo^BO/prrcH  Bbinac  cnoTa,  oônjine  hx  ^oxo^iit 
,0,0  100  3K3.  Ha  100  B3MaxoB,  a  HHor^a  n  ôojiee. 

HenoTopbie  bh^bi,  b  npeamne  ro^fci  CHHTaBmHecH  o^hhmh  M3  ochobhbix  Bpe^HTe- 
Jieä  cejibCK0X03HHCTBeiiHbix  KyjibTyp  (Locusta  migratoria ,  Gomphocerus  sibiricus ),  cen- 
uac  CTaJiH  oueHb  pe^KHMH. 

Becb  pernoH  mohîho  pa3^¡ejmTb  Ha  Tpn  30hbi:  Taeumyio,  npe^BOJDKbn  h  3aBOJUKbH. 
Pa3HOo6pa3He  n  KOJinuecTBo  bh^ob  npHMOKpbuibix  nan  bo  BceM  pernoHe,  Tan  h  b  na>K- 
ÆOH  30H6  B03pacTaioT  c  ceBepa  Ha  lor  3a  cneT  noHBJieHHa  TepMOKcepo(jHjibm>ix  bh^ob. 

B  KaîKflOH  3OH0  B  OT^eJIbHblX  CTapHflX  MaCCOBbIMH,  T.  e.  TaKHMH,  HHgeKC  ftOMHHII- 
poBaHHH  KOTopbix  b  côopax  Bbime  10%,  hbjihiotch  2—4  BHßa.  B  coBOKynHOCTH  orni 
cocTaBJiHiOT  60—97%  scex  coôpaHHbix  b  abhhoh  CTapnii  npHMOKpbuibix.  B  rpynnax 
cxo^Hbix  CTapnii  MaccoBbix  bh^ob  3—5  b  Kanton  30He.  Bo  BceM  pernoHe  Taunx  Macco- 
Bbix  BHflOB  okojio  15.  H3  HHX  9  bh^ob  ( Chorthippus  albomarginatus ,  Ch.  apricarius, 
Ch.  biguttulus ,  Ch.  brunneus ,  Ch.  dorsatus,  Ch.  mollis,  Ch.  parallelus ,  Omocestus  hae- 
morrhoidalis,  Myrmeleotettix  maculatus)  hbjihiotch  MaccoBbiMH  Ha  öojibmen  nacTH 
pernoHa,  t.  e.  MoryT  cuHTaTbcn  ochobhbimh  (Johobmmh  BH^aMH.  Ha  lore  K  hhm  npn- 
coe^HHHiOTCH  em;e  Chorthippus  macrocerus,  Myrmeleotettix  antennalis,  Oedipoda  coeru - 
lescens ,  Dociostaurus  brevicollis,  Stenobothrus  ni  gro  maculatus,  Euchorthippus  pul- 
vinatus. 

Kcepo^HjibHbie  bh^bi,  na  lore  HaÖjno^aeMbie  b  pa3jrauHbix  CTarpmx,  Ha  ceBepe 
BCTpenaiOTCH  Jininb  b  KcepotJnTHbix. 


PALAEOGEOGRAPHICAL  CONNECTIONS  OF  PALAEARCTIG 
AND  NEARCTIC  FAUNA  BY  EXAMPLE  ON  THE  STUDY 
OF  HORSEFLIES  {DIPTERA,  TABANIDAE) 

N.  G.  Olsufjev  —  H.  r.  O  Jicy$L  eB 
(Academy  of  Medical  Sciences ,  Moscow,  USSR) 

The  register  of  informations  accumulated  in  the  literature  as  well  as  our  expe¬ 
rience  of  the  study  of  Tabanidae  in  many  years  permitt  us  to  give  some  general 
conclusions  about  the  faune  of  Palaearctic  and  Nearctic  regions  of  Holarctic  area. 
In  all  in  Holarctic  area  there  are  known  847  species  belonging  to  39  genera.  They 
are  united  in  8  tribes  and  3  subfamilies:  Pangoniinae ,  Chrysopsinae  1  and  Tabaninae. 
In  Palaearctic  region  there  are  known  488  species  belonging  to  3  subfamilies,  7  tribes 
and  19  genera,  accordingly  in  Nearctic  region  368  species,  belonging  to  3  subfamilies, 
7  tribes  and  26  genera  (table).  Consequently  Nearctic  fauna  is  more  richer  than 
Palaearctic  fauna  in  the  number  of  genera  but  is  poorer  in  the  number  of  the 
species. 

The  table  shows  that  Palaearctic  and  Nearctic  fauna  completely  coincides  in  the 
subfamiliar  rank  and  almost  completely  in  the  tribal  rank  (divergence  by  1  tribe). 
In  the  generic  rank  the  divergence  is  considerable  —  only  7  genera  are  common: 
Stonemyia,  Sylvius,  Chrysops,  Tabanus,  Atylotus,  Hybomitra  and  Haematopora,  while 

1  The  emended  name  of  subfamily  Chrysopsinae  instead  of  earlier  name  Chryso - 
pinae  was  recently  proposed  by  L.  Pechuman  (in  litteris). 
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the  non-coinciding  genera  in  Palaearctic  region  are  12  and  in  Nearctic  region  —  19. 
The  non-coinciding  genera  in  the  main  belong  to  the  phylogenetic  more  ancient 
groups,  for  example  the  subfamily  Pangoniinae  or  the  tribe  Bouvieromyiini  in  the 
subfamily  Chrysopsini  or  the  tribe  Diachlorini  in  the  subfamily  Tabaninae.  They 
are  distributed  in  both  regions  mainly  in  the  conditions  of  subtropic  climate  —  in  Pa¬ 
laearctic  region  in  the  Mediterranen  and  China  —  Japanese  subregions,  but  in  Nearctic 
region  —  in  the  Sonoran  subregion.  On  the  contrary  the  common  genera  belong 
phylogenetically  to  the  more  recent  groups  for  example  the  tribe  Chrysopsini  in  the 
subfamily  Chrysopsinae  or  the  tribe  Tabanini  and  Haematopotini  in  the  subfamily 
Tabaninae.  They  are  spread  besides  of  subtropics  in  the  conditions  of  the  temperate 
or  cold  climate,  in  Palaearctic  region  in  the  Boreurasian  and  Central  Asiatic  subre¬ 
gions,  and  in  Nearctic  region  —  in  the  Canadian  subregion.  In  the  species  rank 
the  faunistic  divergence  is  maximal:  up  to  now  only  5  common  species  were 
known  —  Chrysops  nigripes  Ztt.,  Hybomitra  aequetincta  Beck.,  H.  arpadi  Sz.,  H.  lap- 
ponica  Wahlb.  and  II.  borealis  Lw.  To  this  list  we  add  still  four  species:  Hybomitra 
astuta  O.  S.,  1876  (syn.  H.  polaris  Frey,  1915),  H.  lurida  Film,  1817  (syn.  H.  metabola 


Number  of  Holarctic  genera  and  species  of  Tabanidae 


Subfamilies 

Tribes 

Genera 

Ni 

Palaearctic 

region 

unber  of  sp 

Nearctic 

region 

ecies 

Common 

Holaratic 

species 

Pangoniinae 

Pangoniini 

Pangonius 

30 

m _ _ 

_ 

Stonemyia 

8 

5 

— 

A  pato  lestes 

— 

13 

— 

Zophina 

— 

1 

— 

Brennanina 

— 

2 

— 

Pilimas 

— 

3 

— 

Esenbeckia 

— 

12 

— 

Asaphomyia 

— 

1 

— 

Philolichini 

Ectinocerella 

3 

— 

— 

Scionini 

Goniops 

— 

1 

— 

Chrysopsinae 

Bouvieromyiini 

Thaumastomyia 

1 

— 

— 

Gresittia 

1 

— 

— 

N  agatomyia 

1 

- — 

— 

Mericomyia 

— 

2 

— 

Chrysopsini 

Silvius 

17 

13 

— 

Surcoufia 

1 

— 

— 

Chrysops 

47 

96 

1 

Neochrysops 

— 

1 

— 

Tabaninae 

Diachlorini 

Dasyrhamphis 

11 

— 

— 

Philipomyia 

3 

• — 

— 

Nanorhynchus 

1 

— 

— 

Stenotabanus 

— 

14 

— 

A  nacimas 

— 

3 

— 

Microtabanus 

— 

1 

— 

D  iachlorus 

— 

1 

— 

Chlorotabanus 

— 

2 

— 

Bolbodimyia 

— 

1 

— 

Leucotabanus 

— 

2 

— 

Ilolcopsis 

— 

2 

— 

Tabanini 

Tabanus 

173 

111 

— 

Isshikia 

2 

— 

— 

Atylotus 

31 

9 

— 

Therioplectes 

7 

— 

— 

Whitneyomyia 

— 

1 

— 

Hamatabanus 

— 

3 

— 

A  gkistrocerus 

— 

2 

— 

Hybomitra 

93 

61 

8 

Haematopotini 

Haematopota 

57 

5 

— 

Heptatoma 

1 

— 

" 

Total . 

8 

39 

488 

368 

9 

Note.  Information  on  the  Nearctic  fauna  of  Tabanidae  was  kindly  reported  to  us  by  L.  L.  Pe- 
chuman  (in  litt.). 
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McDunn.,  1922),  H.  conformis  Frey,  1911  (syn.  H.  nuda  McDunn.,  1921)  and  H.  mon¬ 
tana  Mg.,  1820  (syn.  H.  frontalis  Wlk.,  1848). 

The  listed  9  holarctic  species  belong  to  the  northern  forms,  they  are  distributed 
cither  in  the  tundra  zone  or  mainly  in  the  north  coniferous  forest  zone  (taiga).  Ameri¬ 
can  populations  of  this  species  sometimes  have  some  distinctions  from  the  Eurasian 
ones  and  may  be  regarded  as  a  geographycal  races  or  subspecies.  They  are  838  species 
in  Palaearctic  and  Nearctic  region  which  are  non  coincide.  It  is  notably  the  more 
variety  of  the  species  Tabanus ,  Atylotus,  Hybomitra  and  Haematopota  in  Palaearctic 
region  and  the  species  Chrysops  in  Nearctic  region.  The  last  is  very  poor  by  the 
species  Haematopota  —  only  5  against  57  in  Palaearctic  region. 

The  comparative  study  of  Palaearctic  and  Nearctic  fauna  of  Tabanidae  gives  the 
basis  for  the  conclusion  that  in  the  geological  past  between  Eurasia  and  North  America 
took  place  two  ways  of  faunistic  exchange:  more  ancient  via  Atlantic  and  more  recent 
via  Beringia.  As  an  example  of  more  ancient  atlantic  connections  may  be  noted  the 
representatives  of  the  subfamily  Pangoniinae  (the  common  genus  Stonemyia) ,  then 
some  Silvius  and  Chrysops ,  as  well  as  representatives  of  the  tribe  Diachlorini  and 
some  groups  of  Tabanus.  We  recovered  that  Nanorhynchus  crassinervis  Vili,  (from 
tribe  Diachlorini)  and  Chrysops  {Turano chrysops)  hyalipennis  Stack,  which  are  distri¬ 
buted  in  the  Middle  Asia,  have  the  nearest  relatives  in  the  Sonoran  subregion  of 
Nearctic  region.  As  an  example  of  the  more  recent  connections  via  Beringia  may  be 
noted  the  representatives  of  Hybomitra ,  some  groups  of  Tabanus ,  Atylotus ,  Chrysops , 
and  Haematopota.  This  connections  are  determined  thanks  the  presence  in  the  fauna 
of  both  regions  either  common  or  related  forms.  They  dwell  mainly  Boreurasiatic 
subregion  of  Palaearctic  region  and  Canadian  subregion  of  Nearctic  region.  But  there 
also  the  ancient  faunistic  connections  via  Beringia,  this  demonstrated  for  example  the 
presence  of  the  representatives  of  the  tribe  Bouvier omyiini  in  the  China — Japanese 
subregion  of  Palaearctic  region  and  in  the  Sonoran  subregion  of  Nearctic  region.  As  is 
known  on  the  study  of  Vertebrata  including  the  palaeontologic  findings,  the  atlantic 
faunistic  connections  of  Eurasia  and  North  America  are  dated  by  the  most  investiga¬ 
tors  as  Miocene — Pliocene,  while  the  connections  via  Beringia  determined  as  multi¬ 
fold  during  the  Tertian  period  including  the  Postpliocen  period.  Probably  also  should 
be  date  the  palaeogeographical  connections  of  the  Old  and  New  World  fauna  of  Taba¬ 
nidae. 


LE  GENRE  EREBIA  ( LEPIDOPTERA ,  SATYRIDAE)  ET  SA  DISPERSION 
VERTICALE  DANS  LES  CARPATES  ROUMAINS 

A.  Popescu-Gorj 

(Musée  d’ Histoire  Naturelle,  Bucarest,  Romania) 

Il  y  a  peu  de  recherches  concernant  la  dispersion  du  genre  Erebia  dans  le  Carpa- 
tes  Roumains  et  celles  qui  existent  ne  s’étendent  en  général,  qu’à  des  régions  restrein¬ 
tes:  certains  massifs  montagneux  importants  ont  été  insuffisamment  étudiés  et  d’autres, 
pas  encore  explorés. 

La  plupart  des  Erebia  de  la  Chaîne  carpatique  appartiennenent  aux  anciens  élé¬ 
ments  faunistiques  d’origine  alpine  et,  dans  une  moindre  mesure,  aux  éléments 
faunistiques  boréo-alpins,  euroasiatique  ou  balcaniques.  A  la  suite  des  changements 
répétés  survenus  dans  les  conditions  climatiques  du  Quaternaire  et  d’une  longue  sépa¬ 
ration  de  celles  des  Alpes,  ces  espèces  ont  engendré  une  série  de  races  différentes  de 
celles  de  l’Europe  Centrale.  Dans  le  passé,  presque  tous  les  chercheurs  scientifiques, 
ne  tenant  pas  compte  de  ces  origines,  les  ont  signalées  comme  appartenant  à  la  race 
nominative  qui,  le  plus  souvent,  ne  vole  même  pas  dans  la  Chaîne  carpatique.  Après, 
ces  premières  données  ont  été  acceptées  comme  telles  par  d’autres  chercheurs,  la  plu¬ 
part  d’entre  eux  négligeant  d’analyser  les  possibilités  réelles  d’existence  de  ces  popula¬ 
tions  dans  la  Chaîne  carpatique,  et  même  de  vérifier  le  matériel  qui  ne  semblait  pas 
toujours  bien  et  précisément  déterminé.  Ainsi  s’explique,  entre  autres  le  fait  que, 
d’après  les  données  de  C.  Hormuzachi  (1901  et  1936)  considérées  comme  étant  les  plus 
complètes,  on  éstimait  à  20  le  nombre  des  espèces  d 'Erebia  dans  les  Carpates  Roumains. 

En  ce  qui  nous  concerne,  appuyés  sur  le  matériel  capturé  personnellement  et  par 
les  autres  chercheurs  du  pays,  durant  les  vingt  dernières  années  dans  des  divers  mas¬ 
sifs  montagneux  très  importants  pour  la  dispersion  des  espèces  d 'Erebia,  et  après  avoir 
étudié  tout  le  matériel  provenant  de  la  Chaîne  carpatique  se  trouvant  dans  les  colle¬ 
ctions  particulières  ou  dans  les  musées  de  notre  pays,  nous  avons  établi  que  dans  les 
Carpates  Roumains  il  n’y  a  jusqu’à  présent  que  15  espèces  qui  volent  sûrement,  c’est 
à  dire  44%  du  total  de  34  espèces  connues  dans  les  Alpes,  toutefois  un  nombre  assez 
important.  Nous  avons  établi  aussi  les  sous-espèces  existantes  dans  les  Carpates  Rou¬ 
mains,  certaines  d’entre  elles  étant  représentées  par  3  et  même  4  races  différentes. 
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La  répartition  des  espèces  du  genre  Erebia  dans  la  Chaîne  carpatique  varie  beau¬ 
coup  en  fonction  de  la  structure  géologique  de  chaque  massif  montagneux,  étant 
mieux  représentées  dans  les  massifs  calcaires  que  dans  ceux  formés  des  schistes  cri¬ 
stallins.  Nous  mentionnons  aussi  que  chez  les  espèces  à' Erebia  de  la  Chaîne  carpatique, 
il  y  a  deux  types  de  variations;  une  variation  raciale,  assez  large  chez  certaines 
( aethiops ,  medusa ,  mêlas)  et  une  variation  individuelle  également  remarquable  ( ligea , 
euryale ,  manto ,  epiphron ,  aethiops ).  Dans  le  graphique  qui  suit,  nous  présentons  — 
dans  l’ordre  des  groupes  établis  par  Warren  —  les  sous-espèces  d 'Erebia  dont  nous 
avons  établi  l’existence  dans  les  Carpates  Roumains,  ainsi  que  leur  dispersion  verticale 
et  les  limites  de  la  densité  maxima. 
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Dispersion  verticale  des  Erebia  dans  les  Carpates  Roumains. 


Il  en  résulte  que,  jusqu’à  la  limite  supérieure  du  sapin  —  aproximativement  1300  m 
d’altitude  —  on  peut  y  rencontrer  13  espèces,  dont  seulement  9  espèces  sont  des  habi¬ 
tants  caractéristiques  de  cette  zone;  dans  les  régions  situées  entre  1300—1800  m,  c’est 
à  dire  jusqu’à  la  limite  aproximative  de  l’épicéa,  on  y  trouve  12  espèces;  dans  la  zone 
alpine  au  dessus  de  1800  m,  on  rencontre  également  12  espèces,  dont  seulement  7  sont 
des  habitants  caractéristiques,  les  autres  n’étant  que  des  éléments  qui  n’atteignent  que 
par  hasard  ces  contrées.  La  plus  large  dispersion  verticale,  en  ordre  décroissant,  on  la 
constate  chez  les  expèces:  E.  aethiops  (Esp.)  qui  peut  être  rencontrée  entre  200—2200  m; 
E.  mêlas  (Hbst.)  dont  la  répartition  insulaire  s’étend  depuis  500  jusqu’à  2200  m; 
E.  medusa  (Den.  et  Schiff.)  avec  ses  diverses  races,  qui  vole  entre  600—2200  m, 
E.  epiphron  transsylvanica  Rbl.  qu’on  rencontre  depuis  1000  m  et  E.  euryale  syrmis 
Frhst.  qui  vole  entre  900—2200  m.  Sous  l’influence  des  facteurs  externes,  les  limites 
verticales  de  vol  peuvent  osciller  en  haut  ou  en  bas,  mais  avec  des  différences  peu 
importantes. 

Les  espèces  E.  melampus  (Fuessl.),  E.  triarius  evias  (Godt.),  E.  tyndarus  (Esp.), 
E.  oeme  spodia  Stgr.  et  E.  meolans  stygne  (Ochs.)  signalées  autrefois,  se  sont  avérées 
inéxactement  déterminées  et  n’existent  pas  dans  la  Chaîne  carpatique,  de  même  que 
E.  ceto  (Hbn.)  dont  la  présence  est  incertaine  car  elle  n’est  pas  représentée  dans 
aucune  collection  par  des  exemplaires  provenant  de  la  Chaîne  carpatique.  D’après  nous, 
les  recherches  ultérieures  ne  pouront  augmenter  le  nombre  des  espèces  d 'Erebia  dans 
les  Carpates  Roumains,  que  d’une  ou  deux  espèces  tout  au  plus. 
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SOME  CONSIDERATION  ON  THE  PHYLOGENETICAL  SYSTEMATICS 
OF  THE  TRIBE  GNORIMOSCHEMINI  ( LEP1DOPTERA ,  GELECHIIDAE) 


D.  Povolnÿ 

(College  of  Agriculture,  Brno,  CSSR ) 

Within  the  family  Gelechiidae,  the  tribe  Gnorimosckemini  (the  former  collective- 
genus  Lita  auctt.)  is  an  unusually  distinctive  evolutional  branch  of  substantially 
Holarctic  distribution,  with  their  centre  in  eremic  biochores,  from  which  some  less 
numerous  groups  radiate  into  the  neighbouring  regions.  The  ancient  species  (above 
all,  of  the  genera  Scrobipalpopsis  and  partly  Gnorimo  schema)  occur  either  scattered 
in  the  vast  rooms  from  Alaska,  Greenland,  Iceland,  down  to  the  Alps,  the  Caucasus  and 
the  mountains  of  Central  Asia  or  they  are  limited  to  a  few  localities  in  ancient  conti¬ 
nental  floes  or  evidently  originate  in  the  latter  ( Tyrrhenis ,  Aegeis).  These  ancient 
genera  are  joined  by  some  other,  purely  alpine,  groups  showing  similar  plesiomorph 
character,  sich  as  Sattleria ,  Sautereopsis  and  some  Caryocolum.  Among  the  representa¬ 
tives  of  later  differenciated  groups  it  is  possible  to  mention  most  of  the  members  of 
the  extensive  genera  Scrobipalpa ,  Ephysteris ,  Vladimirea ,  Caryocolum ,  Scrobipalpula 
and  Symmetrischema.  These  groups  are  richly  differentiated  in  the  eremic  regions 
and  adjacent  parts  of  northern  hemisphere.  The  third  group  of  apomorph  species  is 
represented  mainly  by  halophilous  species  of  Scrobipalpa  and  analogical  spéciation 
based  on  the  principle  of  geographic  spéciation  can  be  observed  also  in  some  members 
of  Ephysteris  and  North  American  Gnorimoschema  etc.  The  above  facts  indicate  that 
within  the  tribe,  the  spéciation  took  place  as  a  qualitative  graded  process.  The  plesio¬ 
morph  forms  must  have  differentiated  prior  to  the  Pleistocene,  as  otherwise  there 
would  be  no  explanation  for  their  scattered  distribution.  The  distribution  of  these  spe¬ 
cies  in  that  vast  space  resulted,  under  new  environmental  conditions,  in  separation  of 
new  forms  and  in  their  gradual  spéciation  in  secondary  centres,  favoured  possibly  by 
an  analogous  spéciation  of  host  plants,  resulting  in  the  penetration  into  additional 
spéciation  centres. 

The  above  facts  do  not  seem  to  coincide  absolutely  with  the  famous  postulate 
of  universality  of  geographic  spéciation  (proposed  by  Mayr,  1963).  The  geographic 
spéciation  believed  to  be  the  most  important  if  not  the  only  way  of  spéciation  seems 
to  result  in  the  idioadaptations,  not  in  the  origin  of  quite  new  and  evolutionally 
progressive  qualities  or  aromorphoses  (Severcov,  1939).  These  two  terms  seem  to 
correspond  best  not  only  the  recent  diversity  of  species,  but  also  the  different  rates 
of  evolution  in  different  periods  of  the  history  of  our  earth.  The  other  point  resul¬ 
ting  from  the  study  of  the  tribe  is  in  a  full  agreement  with  the  postulate  of  the 
continental  drift  as  proposed  by  Wegener  and  his  followers. 


3OOrEOrPA0HHECKOE  PAHOHHPOBAHHE  KHPrH3HH  HA  OCHOBE 
PACnPEßEJIEHHH  nJIACTHHHATOyCBIX  2KYKOB 
(i COLEOPTERA ,  SCA  RA  BA  E  ID  A  E  ) 

A.  I.  Protzenko  —  A.  H.  npopeHKo 
(llHCTuryr  Cuojiozuu  AH  KupsCCP,  0pyu3e,  CCCP) 

B  Teuemie  12  JieT  (1954 — 1965  rr.)  aBTop  H3yuaji  $ayHy  njiacTHHuaToycBix  mynoB 
Knprn3ira.  OöcjiepoBaimHMii  6bijih  oxBaueHBi  Hyncnan,  Tajiaccnaa,  KeMimcKaa,  Cyca- 
MBipcKan,  HaTKajiBCKan,  OepraHCKaa  n  EaTKeHCKaa  pojiiihbi  c  npjuieraiom,HMii  ropHBiMH 
xpeÔTaMH,  HccBiK-KyjiBCKan  KOTJiOBUHa,  IfeiiTpajiBHBiii  TmiB-IIIaHB  n  AjiaiicKaa  nona- 
TOCTB,  T.  e.  b  oôipeM  noura  bch  TeppiiTopna  Kuprimnn. 

CoöpaHo  6oJiee  100  000  3K3eMnJiapoB  HJiacTHHuaToycBix  mynoB,  ot  ho  empii  xca 
k  155  snpaM. 

AHajiH3Hpya  $ayHy  nJiaeramiaToycBix  myKOB  h  ocoöeHHocTH  nx  pacnpocTpaneHHH 
Ha  TeppHTopnn  Knprn3nn,  mbi  cunxaeM  bo3moîkhbim  BBipejiiiTB  4  30oreorpa$HuecKiix 
panoHa  n  12  noppanonoB  b  pecny6jiHKe. 

1.  CeBepHaa  Knprn3na.  B  Hee  bxopht  HyncKaa,  Tajiaccnaa  n  CycaMBipcnaa  po- 
jiHHBi  il  npHjieraiomne  ckjiohbi  Knprn3CKoro,  TaJiaccKoro,  CycaMBipTay  n  JfmyMrajiTay 
xpeÔTOB.  3tot  paiioH  OTJinuaeTca  Hanöojiee  pa3HOo6pa3Hon  (JmyHon  rniacTirauaToycBix 
no  cpaBHeHHK)  c  ppyrHMn  BBipejiaeMBiMH  Haïra  panoHaMH.  B  Hen  BCTpeuaeTca  115  bh- 
poB  HJiacTHHuaToycBix  mynoB.  /(jih  panoHa  xapaKTepHo  Hajinune  Tanoro  npo^njin- 
pyioipero  popa,  Kan  Amphicoma  Latr.,  c  2  BirpaMii  —  A.  kuschakevitschi  Ball,  ii 
A.  regeli  Ball.,  oTcyTCTByiorniiiMii  bo  Bcex  ppyrux  BupejiaeMBix  HaMn  pañonax.  Kpo\ie 
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Toro,  tojibko  b  flaHHOM  pañone  BCTpenaiOTCH  Aphodius  punctipennis  Er.,  Anomala  me- 
tonidia  Reitt.,  A.  calliura  Reitt. 

3ooreorpa(|)inecKnH  aHajiH3  <$ayHBi  njiacTHHuaToycBix  no3BOJmeT  BBigejiHTB  b  npe- 
jiiejiax  ftanHoro  pañoHa  3  æobojibho  odocodjieiiHBix  nogpaiioHa,  HMeiomnx  KaìKgBin  cboìì 
KOMiTJieKc  bh^ob:  RyiicKHn,  TaJiaccKHH  n  CycaMBipcimn. 

2.  HccwK-KyjibCKO-KeMnHCKiiii  paiion.  B  3tot  paüoH  mbi  BKJiiouaeM  IIccBiK-KyjiB- 
CKyio  KOTJioBimy  c  npmieraiomHMH  ceBopHBiMii  cKJiOHaMH  Tepcnen-AjiaTay,  kukhbimii 
•CKJioHaMH  KyHreii-AjiaTay,  a  TaKìKe  KnuH-KeMHHCKyio  h  HoH-KeMHHCKyio  aojihhbi 
•c  npnjieraiomHMH  ceBepHBiMn  CKJioHaMH  KyHren-AjiaTay  n  ioìkhbimh  CKJionaMH  Òanjinu- 
CKoro  h  KeMnHCKoro  xpeÔTOB. 

3tot  paöoH  dojiee  degeH  rniacTHHuaToycBiMn,  ueM  npegBigynjHH.  B  HeM  HacniiTBi- 
BaeTCH  jiiiihb  56  bh^ob.  XapaKTepHBiMn  tojibko  æjih  ftaiiHoro  pamma  hbjihiotch  pogBi 
Brahmina  Medv.  ( B .  aiatavica  Sem.)  h  Phyllopertha  Stcph.  (Ph.  hortícola  L.).  Ilpn 
sooreorpa^HTecKOM  aHajiH3e  $ayHBi  3tot  panoH  mo>kho  pa3flejiHTB  Ha  3  aobojibiio 
-o6oco6jieHHBix  noApañoHa:  BocTouHo-HccBiK-KyJiBCKHH,  3ana,n;HO-HccBiK-KyjiBCKHH  h 
KeMHHCKHH. 

3.  IJeHTpajibHMH  THin»-IIIaHb.  B  3tot  paäoii  mbi  BKJHonaeM  æobojibho  cJiojKHyio 
cHCTeny  xpeÖTOB  h  HedoJiBinnx  peuHBix  aojihh  Hamman  ot  xpedTOB  CapBiA^Kaa  h  Kyn- 
jnoTay  Ha  BOCTOKe  go  ceBepo-BocTouHBix  ckjioiiob  chepraHCKoro  xpeÓTa  Ha  3anage.  CeBep- 
nan  rpaHnn¡a  npoxogHT  no  iohíhbim  CKJioHaM  Kiiprii3CKoro  AjiaTay,  odparqeHHBiM  k  Kou- 
KopcKOH  gojume,  3aTeM  no  xpeÖTaM  ,D,HíyMrojiTay,  CycaMBipTay,  npHMBiKaioiipiM  k  Oep- 
raHCKOMy  xpeÖTy.  lOnman  rpaHHga  npoxogHT  no  rocygapcTBemioH  rpamiqe  c  KHP  no 
xpeÖTy  KoKnraajiaTay. 

3tot  panoH  CTOJiB  >ne  degeH  nJiacTHHuaToycBiMii,  nan  n  npegBigymnii.  HecMOTpn  na 
ero  öojiBmyio  Teppmopnio,  b  HeM  oduTaioT  jihihb  54  BHga.  XapaKTepHBix  tojibko  gjin 
gaHHoro  panoHa  pogoB  HeT.  OgHaKo  HMeioTcn  BHgBi,  OTpaumiomne  Bce  um  cnenjH^iin- 
HOCTB  gamioro  panoHa:  Aphodius  haroldi  D.  Kosh,  n  A.  pamirensis  Medv. 

AHaJiH3  ^ayHHCTnnecKoro  KOMnJieKca  rniacTirauaToycBix  pañoHa  no3BOJineT  pa3ge- 
jniTB  ero  Ha  2  ueTKO  o6oco6jieHHBix  nogpaiioHa:  BocTOUHO-THHBinaHCKHH  h  BHyTpemie- 
THHBmailCKHH. 

4.  K)ro-3anagHaH  Kiiprii3iïH.  B  9tot  panoH  mbi  BKJiiouaeM  UaTKajiBCram,  OepraH- 
'CKiih,  AjiancKHH,  3aajiimcKHH  h  TypKecTaHCKHH  xpeÔTBi  c  npnjieraiomHMH  gojiHHaMH, 
rpaHHHâipiiMH  c  TeppHTopnen  y3ÖeKHCTaHa  h  TagnomncTaHa. 

3tot  panoH  3HauHTejiBHo  dorane  njiacTHHuaToycBiMH,  neM  2  npegmecTByiom;HX 
panoHa:  b  HeM  BCTpeneHO  105  BHgoB.  XapaKTepHBiMH  tojibko  gjin  gaHHoro  panoHa  Knp- 
th3HH  hbjihiotch  pogBi  Oxycorythus  Sols.,  Phaedoretus  Reitt.,  Melolontha  F.,  Panotro- 
gus  Reitt.,  Trochaloschema  Reitt.,  Trichius  F. 

AHajiH3  $ayHBi  HJiacTnmiaToycBix  gaeT  HaM  ocHOBamie  BBigejiiiTB  4  gOBOJiBHo  ca- 
MocTOHTejiBHBix  nogpaiioHa:  MaTKajiBCKHH,  CDepraticKiin,  AjiaïicKHii  h  TypKecTaHCKiiií. 


FLEA  BEETLE  FAUNA  IN  LATVIAN  SSR 
V.  0.  Putele  —  B.  0.  IlyTejie 

(Latvian  Agricultural  Academy,  Plant  Protection  Department,  Biga,  USSR) 

By  the  data  of  numerous  coleopterologists  (Kawall,  1860;  Miithel,  1886,  1889;  Seid- 
litz,  1891;  Baltins,  1899;  Heyden,  1903;  Râthlef,  1905;  Mikutowitz,  1905,  1911;  Bramanis, 
1930;  Lindberg,  1931;  Tomsons,  1940;  Palij,  1958;  Putele,  1960,  1965)  flea  beetle  fauna 
in  Latvian  SSR  includes  110  species. 

Our  material,  collected  in  the  period  of  10  years  contains  about  65,000  flea  beetle 
specimens.  These  specimens  were  collected  in  243  places  all  over  the  Republic  on  the 
cultural  and  natural  biocenosis  by  the  method  of  weeping  by  the  entomological  net. 
Distribution  index  for  flea  beetle  grouping  was  used  (percentage  of  species  in  the 
total  amount  of  the  collected  material  Xthe  number  of  sites  where  the  specimens  were 
found). 

Species  encountered  on  a  mass  scale  and  always  harmful  (distribution  index  101 
and  more):  Phyllotreta  vittula  Redtb.,  Ph .  nemorum  L.,  Ph.  undulata  Kutsch.,  Ph.  vit - 
tata  Fahr.,  Ph.  atra  Fahr.,  Aphthona  euphorbiae  Schrank,  Longitarsus  luridus  Scop., 
L.  parvulus  Payk.,  Chaetocnema  concinna  Marsch. 

Species  of  frequent  occurence,  sometimes  on  a  mass  scale  (distribution  index 
1  —  100):  Phyllotreta  armoraciae  Koch.,  Ph.  nigripes  Fahr.,  Aphthona  lutescens  Gyll., 
Longitarsus  succineus  Foudr.,  L.  exoletus  L.,  L.  nigrofasciatus  Goeze.,  L.  atricillus 
Gyll.,  L.  suturellus  Duft.,  L.  melano cephalus  Gyll.,  L.  lycopi  Foudr.,  L.  curtus  All., 
L.  suturalis  Marsh.,  Haltica  olerácea  L.,  Batopliila  rubi  Payk,  Crepidodera  ferruginea 
Scop.,  Hippuriphilla  modeeri  L.,  Chalcoides  fulvicornis  Fahr.,  Ch.  aurata  Marsh.,  Chae¬ 
tocnema  semicoerulea  Koch.,  *Ch.  arida  Foudr.,  Ch.  chortensis  Geoffr.,  Psylliodes  cu¬ 
culiata  III. 
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Common  species  in  large  quantities  only  under  a  definite  conditions  (distribution 
index  0.1 — 0.999):  *Phyllotreta  exclamations  Thunbg.,  *Aphthona  pygmaea  Kutsch.» 
A.  coerulea  Geoffr.,  Longitarsus  rubiginosa  Foudr.,  *L.  symphyti  Hktgr.,  *L.  nanus 
Foudr.,  L.  tabidus  Fabr.,  *L.  gracilis  Kutsch.,  *L.  waterhousei  Kutsch.,  *L.  ballota & 
Marsch.,  L.  pratensis  Panz.,  L.  nasturtii  Fahr.,  *L.  fulgens  Foudr.,  L.  holsaticus  L., 
Haltica  tamaricis  Schrank,  Lythraria  salicariae  Payk.,  *Crepidodera  interpunctata 
Mötsch.,  Mantura  chrysanthemi  Koch,  *Chaetocnema  breviuscula  Faid.,  Ch.  aridula 
Gyll.,  Ch.  mannerheimi  Gyll.,  Ch.  sahlbergi  Gyll.,  Psylliodes  napi  Fahr. 

Rare  species  (distribution  index  0.01 — 0.099):  Phyllotreta  ochripes  Curt.,  Aphthona 
abdominalis  Duft.,  A.  venustula  Kutsch.,  Longitarsus  jacobaeae  Wat.,  *L.  pellucidus 
Foudr.,  *L.  ochroleus  Marsh.,  L.  anchusae  Payk.,  *L.  absinthii  Kutsch.,  *IIaltica  pu¬ 
silla  Duft.,  Derocrepis  rufipes  L.,  Chalcoides  aurea  Geoffr.,  Mantura  obtusata  Gyll., 
M.  rustica  L.,  *Chaetocnema  tibialis  Ill.,  *Ch.  obesa  Boield.,  *Ch.  confusa  Boh.,  Sphaero- 
derma  testaceum  Fahr.,  *Argopus  ahrensi  Germ.,  *Dibolia  depressiuscula  Ltzn.,  Psyl¬ 
liodes  affinis  Payk.,  *Ps.  attenuata  Koch,  Ps.  chrysocephala  L.,  Ps.  chalcomera  Ill. 

Very  rare  species  (distribution  index  0.001—0.009)  1—3  specimens  per  site: 

Phyllotreta  tetrastigma  Com.,  Ph.  flexuosa  Ill.,  Aphthona  pallida  Bach.,  ^Longitarsus 
scutellaris  Rey.,  L.  longiseta  Wse.,  L.  apicalis  Beck.,  *L.  niger  Koch,  *L.  fuscoaeneus 
Redtb.,  Haltica  lythri  Aube.,  H.  brevicollis  Foudr.,  *Ochrosis  ventralis  Ill.,  Crepidodera 
nigritula  Gyll.,  Chalcoides  nitidula  L.,  * Psylliodes  luteola  Mull.,  Ps.  dulcamare  Koch. 

Species  marked  here  with  asterisk  have  been  detected  in  the  Latvian  SSR  for 
the  first  time.  Species  not  found  in  the  course  of  our  research  work,  though  recorded 
by  the  previous  authors:  Aphthona  cyparissiae  Koch,  A.  violaceae  Koch,  A.  erichsoni 
Zett.,  Longitarsus  quadri guttatus  Pont.,  L.  nigerrimus  Gyll.,  Haltica  saliceti  Wse., 
H.  palustris  Wse.,  H.  carduorum  Guer.,  H.  britteni  ssp.,  H.  carinthiaca  Wse.,  Crepidodera 
crassicornis  Fald.,  Chalcoides  plutus  Latr.,  Epithrix  pubescens  Koch,  Chaetocnema 
aerosa  Letzn.,  Dibolia  cynoglossi  Koch,  D.  occultans  Koch,  Psylliodes  marcida  Ill., 
Ps.  hyoscyami  L. 


THE  NEARCTIC-NEOTROPICAL  FRONTIERS 
E.  H.  Rapoport 

(Universidad  Central  de  Venezuela,  Caracas,  Venezuela) 

The  «Anuhuac  Line»  of  separation  between  Nearctic  and  Neotropical  regions  i¡? 
marked  by  three  mountain  chains,  dividing  two  different  ecological  milieus:  tropical 
humid  lowlands  to  the  south  and  progressively  arid  lands  to  the  north.  This  sinuous 
line  is  almost  perfectly  marked  by  the  distribution  of  many  animals  and  its  conspi¬ 
cuousness  served  the  ancient  authors  to  establish  the  mentioned  regions  with  accep¬ 
table  accuracy.  Modern  trends  in  biogeography,  however,  introduced  some  modifica¬ 
tions  to  the  classical  approach  based  especially  in  data  afforded  by  palaeontology  and 
palaeogeography  (Jeannel,  1961).  Notwithstanding  the  fact  that  the  Anahuac  line  is 
valid  for  several  taxonomic  groups,  there  is  a  more  or  less  shadowing  in  other  cases. 
The  overlapping  is  sometimes  outstanding  and  conducts  to  question  the  overall  validity 
of  this  line.  According  to  Halffter  (1962),  in  the  southern  Sierra  Madre,  the  temperate 
mountain  mesophilous  vegetation  contains  nearctic  trees,  neotropical  bushes  and 
epiphytes,  nearctic  vertebrates,  and  a  mixture  of  neotropical  and  nearctic  insect  fauna. 
A  «modern»  nearctic  influence  is  seen  in  the  South  American  mammal  fauna,  but  an 
«ancient»  neotropical  influence  (Upper  Cretaceous  and  Lower  Eocene)  is  seen  in  the 
North  American  insect  fauna.  The  Mexican  highlands  behaved  as  a  colony  or  secondary 
center  of  spéciation  and  dispersal  for  the  South  American  insect  fauna  when  both 
continents  separated  at  the  begginings  of  the  Tertiary,  constituting  the  origin  of  the 
sonoran  fauna  (Halffter). 

To  better  understand  a  picture  the  geographical  distribution  of  some  taxa,  espe¬ 
cially  invertebrates,  Rapoport  (in  press)  proposed  to  move  north  the  separation  between 
Nearctic  and  Neotropical  regions,  fusing  the  Sonoran  region  (sensu  Beddard,  1895, 
and  Newbigin,  1949)  with  the  Neotropics  and  giving  rise  to  a  new  region,  the  Caeno- 
gaea.  This  region  should  extend  from  northern  United  States  to  Tierra  del  Fuego 
(sensu  lato)  or  from  southern  United  States  to  Patagonia,  excluding  Araucania 
(Caenogaea  sensu  stricto). 

In  order  to  visualize  the  possible  path  of  this  dispersed  or  dismembered  northern 
line  or  band,  perhaps  it  would  be  of  some  usefulness  to  search  the  mean  range  value. 
For  this  object  we  took  several  invertebrate  genera,  considering  the  northern  limit 
of  dispersion  of  8  South  American*,  the  southern  limit  of  6  North  American**,  and 
the  northern  limit  of  4  Central  American  or  «neutral»***  genera,  ranging  from  Pa¬ 
nama  to  southern  Canada.  Typical  boreal  genera  were  excluded.  They  were:  Oxyopes *». 
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Arach.;  Hawataliwa *,  Arach.;  Peucetia*,  Arach.;  Sosippus***,  Arach.;  Venezillo*,  Crust.; 
Tylos ***,  Crust.;  Spongophorus*,  Horn.;  Bradytus **,  Col.;  Neobrotica*,  Col.;  Oxacis *, 
Col.;  Ullus ***,  Col.;  Hummelinckia***,  Col.;  Cnephia**,  Dipt.;  Prosimulium**,  Dipt.; 
Twinnia **,  Dipt.;  Bombus**,  Hym.;  Subterranobombus**,  Hym.;  and  Atta*,  Hym. 

On  the  basis  of  a  reticular  or  square  hatched  map  (each  square  of  ca.  105  miles 
side)  it  was  possible  to  quantify,  approximately,  the  dispersion  range  of  each  genus 


along  meridians.  The  resulting  mean  ( X ),  two  standard  errors  of  the  mean  (2Z?Ä) 
and  standard  deviations  (cr)  are  respectively  indicated  in  the  figure. 

It  is  obvious  that  such  a  map  only  expresses  the  good  intentions  we  have  to 
establish'  frontiers  where  no  clear  cut  differences  exist.  Emphasis  has  to  be  payed  to 
the  method  rather  to  results.  We  suppose  that  analizing  separately  the  northern  and 
southern  elements,  and  making  comparisons  between  genera,  tribus  and  families  we 
would  be  able  to  obtain  more  useful  information.  Nevertheless,  it  is  interesting  to 
mention  that  the  naked  eye  or  «heuristic»  line  proposed  by  us  (in  press)  four  years 
ago,  fairly  well  superposes  the  X  line. 


THE  FAUNA  OF  BITING  MIDGES  (DIPTERA,  CERAI  OP  OGONIDAE) 

AND  THEIR  DISTRIBUTION  IN  THE  USSR 

H.  J.  Re  mm  —  X.  H.  PeMM 
(Tartu  State  University,  USSR) 

The  biting  midges  are  hitherto  poorly  investigated  in  the  USSR.  Only  the  blood¬ 
sucking  groups  ( Culicoides ,  Lasiohelea ,  Leptoconops )  have  been  more  intensively  in¬ 
vestigated  in  preceding  10 — 15  years.  It  was  caused  by  studies  which  had  demonstrated 
these  small  blood  suckers  to  be  important  parasites  and  transmissers  of  the  deseases 
of  the  family  —  have  been  studied  locally. 

tologists  are  dealing  with  the  biting  midges  now.  The  fauna  of  the  blood  sucking 
forms  is  more  or  less  studied  in  all  regions  of  the  USSR.,  excluding  the  East  Siberia 
and  the  Far  East.  We  have  very  scanty  data  on  the  midges  of  these  regions.  The  pub¬ 
lishing  of  the  reports  on  biting  midges  has  also  increased.  In  1951 — 1954  was  published 
one  report  per  year  in  the  average,  but  33  studies  was  published  in  1966.  All  this 
touch  upon  blood  sucking  forms.  The  non-bloodsucking  biting  midges  —  some  75% 
of  the  family  —  have  been  studied  locally. 

I  have  collected  material  on  all  the  family  in  several  regions  of  the  USSR  from 
the  Baltic  Republics  and  the  Caucasus  to  the  Far  East  in  preceding  15  years.  On  the 
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nasis  of  these  materials  and  the  materials  by  other  collectors  and  unnumerous 
published  data  20  genera  and  437  species  of  this  family  are  established  for  the  USSR. 
The  largest  number  of  species  (213,  48%  of  all  species)  has  been  found  in  the  Euro- 
pean  part  of  the  USSR  excluding  the  Crimea.  From  one  hand  it  reflects  the  fact  that 
the  European  fauna  is  better  studied  but  from  the  other  hand  it  can  be  explained  by 
the  presence  of  different  landscapes,  numerous  forests,  abundant  bodies  of  water,  rich 
soils  and  humid  climat  which  gave  good  conditions  for  the  development  of  several 
species,  and  the  European  Fauna  is  in  fact  one  of  the  richest  in  the  USSR. 

The  second  place  is  occupied  by  the  fauna  of  the  Caucasus  and  the  Crimea 
(201  species,  46%).  Taking  into  account  the  small  amount  of  studied  materials  the 
number  of  species  can  be  supposed  to  increase  considerably  in  the  future. 

The  fauna  of  the  Asiatic  part  of  the  USSR  is  less  abundant.  In  West  Siberia,  East 
Siberia,  the  Far  East  and  the  deserts  of  Middle  Asia  less  than  100  species  have  been 
found  for  each  region  respectively  (some  20%  of  all  species).  The  mountains  of 
Middle  Asia  are  the  very  poorly  studied  region.  A  small  number  of  species  occurs 
there.  33  species  (8%)  have  been  found,  but  some  collections  are  not  studied  yet. 

It  is  characteristical  for  the  geographical  distribution  of  the  genera  that  the 
majority  of  them  is  distributed  not  only  in  all  large  nature  regions  of  the  USSR  but 
in  the  whole  Palaearctic  region  and  in  the  other  zoogeographical  regions  too.  They  are 
the  extremely  polytypic  genera  Bezzia,  Palpomyia,  Culicoides,  Dasyhelea ,  Atrichopogon 
and  Forcipomyia.  The  first  two  are  connected  with  the  bodies  of  water  where  their 
larvae  develop.  Desert  forms,  P.  miki  excluded,  are  absent.  The  majority  of  Bezzia 
species  are  connected  with  the  eutrophic  lakes  of  the  European  part  of  the  USSR. 
Several  species  of  Palpomyia  develop  in  the  rivers  and  therefore  they  are  not  rare 
in  the  mountains,  for  example  in  the  Caucasus.  Genera  Culicoides  and  Dasyhelea 
are  eurytopic  and  generally  thermophilic.  Their  species  are  more  abundant  in  Southern 
regions:  the  Crimea,  the  Caucasus,  Middle  Asia. 

The  genera  Mallochohelea  (5  species  in  Europe,  1  species  in  the  Far  East),  Mo- 
nohelea  (5  and  2,  respectively),  Stilobezzia  (4  and  1)  and  Sphaeromias  (3  and  1)  have 
distinctly  amphiboreal  distribution. 

The  species  of  Macropeza  (1),  Neurohelea  (1),  Clinohelea  (1)  and  the  majority 
of  species  of  Serromyia  belong  to  the  European  faunistic  complex. 

The  genus  Nilobezzia  is  xerophilic.  N.  grísea  occurs  rarely  along  the  steppe  rivers 
of  the  Carpaths  and  the  Caucasus,  N.  formosa  is  mass  species  along  different  bodies 
of  water  in  steppes  and  deserts  of  Europe  and  Middle  Asia. 

A  single  female  of  a  species  of  Jenkinshelea  found  in  Southern  Turkmenia 
(collections  by  D.  Zhogolev)  represents  tropical  elements. 

Endemic  genera  or  subgenera  are  not  discovered. 


ZOOGEOGRAPHISCHE  ANALYSE  DER  BLINDWANZEN  (MIRIDAE, 
HEM1PTERA)  DER  UKRAINISCHEN  PRAEKARPATHEN, 

KARPATHEN  UND  TRANSKARPATHEN 

G.  M.  Roschko  —  T.  M.  P  o  m  k  o 
(Uzhgorod  Staats  Universität ,  UdSSR) 

In  der  Paläarktis  leben  etwa  2000  Blindwanzenarten,  in  der  europäischen  Teil 
d.  UdSSR  440  Arten.  In  den  Ukrainischen  Praekarpathen,  Karpathen  und  Transkar¬ 
pathen  sind  bisher  83  Gattungen  mit  236  Arten  festgestellt  worden.  Die  Areale  vieler 
Blindwanzenarten  sind  noch  wenig  untersucht.  Die  Blindwanzenfauna  des  untersuchten 
Territoriums  hat  folgende  zoogeographische  Elemente. 

1.  Am  reichlichsten  ist  die  Gruppe  mit  europäischem  Areal  vertreten  (78  Arten; 
33.1%). 

2.  Die  zweite  Stelle  (nach  der  Mannigfaltigkeit)  nimmt  die  Gruppe  der  Paläarkten 
ein  (39  Arten;  16.53%). 

3.  In  der  Blindwanzenfauna  des  untersuchten  Territoriums  sind  28  holarktische 
Arten  (11.86%)  vertreten. 

4.  Euro-sibirische  Elemente  sind  in  den  Karpathen  mit  23  Arten  vertreten  (9.75%). 

5.  Mediterrane  Verbreitung  haben  28  Arten  (11.86%).  Das  sind  die  Bewohner  der 
offenen  Stellen  und  der  Laubwälder.  Infolge  der  klimatischen  Besonderheiten  der 
Ukrainischen  Karpathen  leben  hier  viele  mediterrane  Blindwanzenarten  nur  lokal  an 
den  Sudhängen  der  Hügel  der  Transkarpathischen  Niederung  und  am  südwestlichen 
Vorgebirge;  weiter  nördlich  von  den  Karpathen  sind  diese  Arten  bisher  noch  nicht 
festgestellt  worden.  Meistens  sind  hier  mediterrane  Formen  von  der  Balkanhalbinsel 
eingedrungen.  Die  Art  Orthops  foreli  Fieb.  lebt  an  Koniferen  im  Gebirge  der  Karpathen, 
Alpen,  des  Balkans  und  des  Kaukasus. 
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6.  Westeuropäische  Arten  der  Blindwanzen  sind  bis  zu  den  Karpathen  verbreitet, 
aber  östlich  von  den  Karpathen  sind  sie  nicht  festgestellt  worden.  Diese  Arten  sind: 
Macrolophus  rubi  Woodr.,  Cremno ceplialus  albolineatus  Reut.,  Pachytomella  parallela 
M.-D.,  Orthops  atomarius  M.-D.,  Orthotylus  concolor  Kb.,  0.  virens  Fall.,  Calocoris 
alpestris  M.-D.,  Phytocoris  confusus  Reut. 

7.  Boreo-montane  Arten  (2.54%)  sind  ausser  in  Nordeuropa  im  Gebirge  von  Mittel¬ 
und  Südeuropa  verbreitet.  Im  untersuchten  Gebiet  sind  folgende  Arten  vertreten: 
Orthops  montanus  Schill.,  Lygus  punctatus  Zett.,  Calocoris  sexguttatus  F.,  Psallus 
luridus  Reut.,  Ps.  lapponicus  Reut.,  Phoenicocoris  obscurellus  Fall. 

8.  Einige  xerophile  und  thermophile  Arten  des  steppenkomplexes  sind  hauptsäch¬ 
lich  pontisch  und  sind  in  die  Pannonische  Niederung  eingedrungen.  Heutzutage  sind 
diese  Arten  von  diesem  Hauptareal  durch  die  Zone  der  Gebirgswalder  der  Karpathen 
abgeschnitten.  Solche  ponto-pannonische  Arten  leben  lokal  am  süd-westlichen  Vorge¬ 
birge  der  Ukrainischen  Karpathen  und  im  der  Transkarpathischen  Niederung:  Acrote- 
lus  loewi  Reut.,  Amblytylus  testaceus  Reut.,  A.  concolor  Jak.,  Plagiognathus  bipuncta- 
tus  Reut. 

9.  Das  pannonische  Element  (1.7%)  an  dem  untersuchten  Territorium  besteht  aus 
folgenden  Arten:  Macrolophus  glaucescens  Fieb.,  Actioonotus  pulcher  H.-A.,  Acetropis 
longirostris  longirostris  Put..  Hetero  cor  dylus  cytisi  Jos.  Die  letzten  Art  hat  ein  breite¬ 
res  Areal,  als  die  vorigen  Arten. 

10.  Die  mitteleuropäischen  Arten  sind  hauptsächlich  Mesophile  und  leben  an 
Laubbaumen  und  Grasern  an  feuchten  Platzen.  Das  sind:  Deraeocoris  olivaceus  F., 
Megalocoleus  exsanguis  H.-S.,  H  et  er  oc  or  dylus  erythrophthalmus  Hahn,  Psallus  per- 
risi  M.  R.,  Criocoris  nigripes  Fieb. 

11.  Mitteleuropäische-montane  (Alpen-Karpatische)  Arten  sind  hauptsächlich  Me¬ 
sophile.  Zu  diesen  Arten  gehören  Horvathia  hieroglyphica  Mis.,  Odontoplatys  bidentu- 
lus  H.-S.,  Calocoris  vicinus  Horv.,  Adelphocoris  detritus  Fieb.,  Dichrooscytus  interme- 
dius  Reut,  Slenodema  sericans  Fieb.,  Phylus  plagiatus  H.-S.,  Cremnocephalus  alpestris 
Wagn.,  Psallus  chrysopsilus  Reut.,  Ps.  vittatus  Fieb.,  Ps.  pinícola  Reut.,  Ps.  piceae 
Reut.,  Sthenarus  dissimilis  Reut.  Einige  von  ihnen  kommen  lokal  auch  in  Gebirgen 
Südeuropas  vor. 

12.  Aus  diesen  Gründen  sind  die  Karpathen  mit  Blindwanzen  ein  komplizierter 
faunistischer  Knotenpunkt  und  für  einige  zoogeographische  Gruppen  bilden  sie  die 
Grenze  ihrer  Verbreitung.  Endemische  Arten  wurden  unter  den  Blindwanzen  der  Uk¬ 
rainischen  Karpathen  nicht  gefunden. 


O  MECTE  CTENOPHTHALMUS  PISTICUS  JORDAN  ET  ROTHSCHILD,  1921, 
B  CHCTEME  POßA  CTENOPHTHALMUS  KOLENATI,  1856  [SIPHON APTERA) 

B.  A.  Rostigaev  —  B.  A.  PocTiiraen 

(CraeponoÄbcnuü  cßujiuaji  ececow3Hozo  HayHHO-uccjiedoearejibCKozo 
nporueouyMHOzo  uucruTyra  «Munpoó»,  CCCP) 


Okojio  200  H3BecTHLix  BI130B  h  hoabhaob  poAa  Ctenophthalmus  oönegHHeHM 
b  14  moho-  n  nojinTiinnnecKux  nogpoftOB. 

H3  naJieapKTHuecKiix  npegCTaBiiTejieñ  poga  oöocoöJieHHoe  nojiomemie  3amiMaeT 
Ct.  pisticus  Jourdan  et  Rothschild,  1921,  —  napa3HT  a3naicKoro  öypyHgyKa  ( Eutamias 
sibiricus  Laxmann,  1769),  mnpoKo  pacnpocTpaHeHHLin  b  rpamipax  apeajia  CBoero  xo- 
3HHHa  b  JiecnoH  30He  Cnônpn  h  Ha  ceBepo-BOCTone  Kirran,  a  Ha  JfajibHeM  BocTOKe, 
b  CeBepHoü  Kopee  n  Hhohhh  (0.  XoKKaügo)  npegcTaBJieHHLiH  hoabhaom  Ct.  pisticus 
pacificus  Ioff  et  Scalon,  1950.  IO.  H.  Baraep  (1940)  othochji  3tot  bha  k  nogpogy 
Ctenophthalmus  s.  str.,  ho  3aTeM  ®.  Cmht  (Smit,  1963)  Btigejinji  ero  b  OTgejiLHyio  noA- 
rpynny  rpynnbi  Ct.  assimilis,  a  T.  Xohkhhc  h  M.  Potihhjiba  (1966)  noMecTHJin  ero 
b  noApoA  Euctenophthalmus  Wagn.,  1940. 

Bjioxii  3Toro  BHga,  HMen  nenoTopue  oßnpie  npn3HaKH  c  npeACTaBHTejiHMH  nan 
060HX  yKa3aHHbix  nogpogOB,  TaK  11  noApoga  Me  dio  ctenophthalmus  Hopkins  et  Roths., 
1966,  BMecTe  c  Ten  3ijaHHTejibHO  OTJinnaiOTcn  ot  hhx.  K  noApoAy  Euctenophthalmus 
6e3oroBopoHHo  nx  ornee™  nejib3H  H3-3a  y3Kon  cthtmli  VIII  öpiomHoro  Teprina,  Tan 
Kan  AJm  npeACTaBHTejieii  3Toro  noApoAa  ochobiilim  xapaKTepHmi  npii3HaKOM  cjiynmT 
HMeHHO  naJiiiuHe  urapoKon  cthoibi  VIII  TeprnTa.  KpoMe  Toro,  y  caligo  b  noAaBJinioin;ero 
bojibrnnncTBa  bhaob  3Toro  noApoAa  xopomo  pa3BHTa  BbiAaiomancn  BBepx  AopcajibHan 
nacTb  3Aearyca,  TorAa  Kan  y  caMga  Ct.  pisticus  0Ha  chjibho  crjianmHa.  no  $opMe  A^rn- 
TOHAa  caMH.a  paccMaTpnBaeMbin  bha  HanoMHHaeT  npeACTaBHTejien  rpynnbi  Ct.  assimilis 
noApoAa  Euctenophthalmus ,  ho  KOJinnecTBO  n  xapaKTep  pacnoJiOHîemiH  ceHCHJUi  y  Hero 
HHbie. 


13  TpYAbi  XIII  M3  K 
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C  Æpyron  cTopoHU,  Ct.  pisticus  3HaunTejiBHO  oTjrauaeTCH  n  ot  caMijoB  noApoAa 
Ctenophthalmus  s.  str.,  ocoôeHHo  HenpaBnjiBHOTpeyroJiBHon  <£opMOH  AnrnTOHAa,  chjibho 
pacmnpeHnoro  b  BepxHen  noJiOBnHe,  Tor^a  Kan  a^h  caMn;0B  noApoAa  Ctenophthalmus 
s.  str.  xapaKTepHa  KommecKan  $opMa  AnrnTOHAa,  3HauiiTejiBHo  cyjKenHoro  k  BepmnHe 
h  pacmnpeH  hoto  b  HHîKHeii  nojiOBnne.  9tiim  >Ke  npn3HaKOM  paccMaTpHBaeMuâ  bha 
OTJin^aeTCH  n  ot  caMn;oB  noApoAa  Me  dio  ctenophthalmus ,  y  KOTopux  AnriiTOHA  hjih 
coBceM  He  pacmnpeH  k  Bepmirae,  hjih  pacmnpeH  cjiaôo. 

yKa3aHHi>ie  Mop^ojiorimecKne  ocoôeHHOCTH  Ct.  pisticus  xapaKTepiï3yiOT  ero  KaK 
$opMy,  yKJiOHHBinyiocH  ot  poflCTBeniiLix  bhaob,  h  a^iot  ocuoBaime  BBiAejiHTB  ero  b  ot- 
ÆejibHLiü  noApoA- 

IIoApoA  Asioctenophthalmus  subgen.  n. 

Tiihoboh  bita  Ctenophthalmus  pisticus  Jordan  et  Rothschild,  1921. 

OÔJiaAaeT  ochobhbimh  npn3HaKaMH  poAa  n  coueTaHHeM  Mop^ojiorimecKHX  ocoôeH- 
HOCTen,  OTJinnaioiAnx  ero  ot  bhaob  hoapoaob  Ctenophthalmus  s.  str.,  Me  dio  ctenophthal¬ 
mus  H.  et  R.  h  Euctenophthalmus  W. 

TeprnTBi  rpyAH  n  cKJiepnTBi  öpiomKa  c  ôojiBmnM  KOjrauecTBOM  meTHHOK;  Ha  Teprn- 
Tax  ôpiomna,  KpoMe  ocnoBiioro  paAa  KpynHBix  meTnHOK,  BnepeAH  nero  HMeiOTCH  2  pnAa 
MejiKHX  meniHOK.  Ha  cpeAHiix  CTepHHTax  ôpionma  BnepeAH  paAa  H3  5 — 7  KpynHBix 
meTHHOK  pacnojio>KeHa  rpynna  ii3  5 — 9  MejiKiix  meTHHOK.  Crama  VIII  Gpionraoro  Tep- 
rHTa  y3Kaa.  Y-o6pa3Han,  BnepeAH  Hee  chaht  3 — 4  MejiKne  meTHHKH.  Tejió  Kpynnoe. 

C  a  M  e  m  Ha  BepxHe3aAHeM  BBicTyne  nojioBon  KJiemHH  y  ero  Kpaa  pacnoJiO/KeH 
paA  H3  4 — 5  KpynHBix  n  rpynna  ii3  5 — 7  MejiKHX  meTHHOK.  no  BepxneMy  Kpaio  pacinn- 
peHHon  nacra  AnrHTOHAa  pacnoJiOvKeH  puA  H3  8—10  ceHCHJUi.  HenoABiiîKHBiH  najieit 
HO.ÏÏOBOH  KJieiUHH  KpyHHBIH,  HmpOKHH  B  OCHOBaHHH  H  Cy>KeHHBIH  K  OKpyrJieHHOH  Bep- 
niime.  /lopca-JiBrian  uacTB  3Aearyca  crjia>Keiia,  6e3  pe3Koro  BBiHHUHBaHHH  BepxHeâ 
CTeHKH.  JJjiiiHa  3.0 — 3.25  mm. 

C  a  m  k  a.  Hnme  mnpoKoro  öoKOBoro  BBiCTyna  Kpaii  VII  CTepHHTa  3HaunTejiBHO 
CKJiepoTH30Ban.  Ha  VIII  TepniTe,  KpoMe  oÖBiHHoro  MaprimajiBiioro  paAa  H3  5 — 6  meTH¬ 
HOK,  HMeioTca  2  KpynHBix  n  rpynna  H3  5 — 7  MejiKHX  ôokobbix  meTHHOK.  npoTOK  Kony- 
jihtiibhoh  cyMKn  (ductus  bursae  copulatricis)  Kopoae  cpeAnnx  3y6n;oB  KTerniAna  nepeA- 
HerpyAB.  ßjiHHa  3.25 — 3.5  mm. 

flojiO/Kemie  noApoAa  Asioctenophthalmus  BHyTpH  poAa  Ctenophthalmus  Kol.  onpe- 
AeaaeTca  KOMnjieKCOM  Mop^oJiornuecKHx  npn3HaK0B  Ctenophthalmus  pisticus,  c6an>KaK> 
mnx  ero  c  npeACTaBHTejiaMH  hoapoaob  Ctenophthalmus  s.  str.  h  Me  dio  ctenophthalmus 
H.  et  R.,  c  OAHOH  CTopoHBi,  n  noApoAa  Euctenophthalmus  Wagn.  —  c  Apyron.  Ha3BaHHO 
noApoAa  oTMeaaeT  apeaji  ero  TimoBoro  BHAa,  pacnpocTpaHeHHoro  b  JiecHOH  3one  CeBep- 
HOH  A3HH. 


THE  BIRD  BLOW  FLIES  {PROTOC ALLIPHORA):  TAXONOMY, 

BIOLOGY  AND  DISTRIBUTION 

C.  W.  Sabrosky,  G.  F.  Bennett 
(U.  S.  National  Museum,  Washington,  U.S.A.;  Canada) 

Protocalliphora  is  a  holarctic  genus  of  calliphorid  flies  with  larvae  as  obligatory 
blood-sucking  parasites  on  nestling  birds.  Nearctic  and  palearctic  species,  with  possibly 
two  exceptions,  are  mutually  exclusive.  Approximately  two  dozen  nearctic  species 
(twice  the  palearctic  total)  are  now  recongnized,  with  18  also  known  from  mature 
larvae  and  puparia.  Ecology,  biology,  and  host  relationships  are  discussed.  Knowledge 
of  palearctic  and  nearctic  species  is  compared. 


COCTAB  H  300rE0rPAOHHECKHH  AHAJIM3  7KYKOB-ÆPOBOCEKOB 
{COLEOPTERA,  CERAMBYC1DAE)  A3EPEAñRlKAÜA 

N.  H.  Samedov  —  H.  T.  C  a  m  e  a  o  b 

(IIhctutijt  300A02UU  AH  A3CCP,  Eany,  CCCP) 

CoBpeMeHHan  $ayna  JKyKOB-ApoEoceKOB  A3ep6auA>KaHa  HacuHTBiBaeT  236  bhaob,. 
OTHocnmiixcn  k  3  HOAceMencTBaM,  35  TpnôaM  n  81  poAy;  ns  hhx  69  bhaob  oTMeneHBi 
BnepBBie  a-th  (£ayHBi  A3ep6aiiA>KaHa.  OcHOBy  BimoBoro  cocTaBa  cocTaBJimoT  noAce- 
MencTBa  Cerambycinae  (123  BnAa)  n  Lamiinae  (107  bhaob). 

B  ciuiy  öoJiBuioro  pa3HOoöpa3nn  npnpoAHBix  jiaHAuia(J)TOB  A3ep6aÖA?KaHa  iiaöjno- 
AaeTCfl  pa3HoxapaKTepHOCTB  BHAOBoro  cocTaBa  ApoBOceKOB  n  ero  pacnpeAejieHHH  b  ot- 
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ÆejiBHLix  npnpo^HLix  oöjiacrax.  Ilpn  3tom  b  pañonax  Bojitmoro  KaBKa3a  pecny6jiHKEi 
ermeneuti  172  Bima,  Majioro  KaBKa3a  —  204,  Kypa-ApaKcimcKoii  Hn3MeHH0CTH — 119, 
JleUKOpaHCKOÎÎ  30HLI  —  198  BHflOB. 

OayHa  Cerambycidae  Bojitmoro  KaBKa3a  orannaeTcn  ot  $ayHBi  Æpyrax  oßjiacieH 
npe>K,o,e  Beerò  TeM,  hto  3Æeci>  b  HanöojiBmeM  KOJinnecTBe  npe,n;cTaBJieHLi  bh^bi,  othoch- 
npæcH  k  (JniJioreHeranecKH  6ojiee  flpeBHHM  po^aM,  c  oômnpHBiMn  apeajiaMH  3onajiBHoro 
Tima.  MHorne  bh^bi,  ÓHOJiornnecKH  CBH3aHHBie  c  ^peBecHOH  pacTHTejiBHOCTBio,  cocTaB- 
JiHiOT  oAHy  H3  ochobhbix  rpynn  JiecHBix  Bpe^nTejien. 

B  paiïoHax  Majioro  KaBKa3a  A3ep6aH,a;>KaHa  HaôJiioftaeTCH  cneipn^HnecKoe  npeoö- 
Jiaftamie  (JayiiHcranecKHx  KOMiiJieKcoB  ^poBoceKOB,  apeajiBi  KOTopBix  orpaHHHHBaiOTCii 
npe^ejiaMii  iojkhoh  nacra  3anaBKa3BH,  CeBepHoro  HpaHa  h  CeBepo-BocTonnoä  Typijnn 
(okojio  40  bhaob).  y,n;e jibhbih  Bec  cpe^H3eMHOMopcKHx  ajieMeHTOB  cpaBHHTejiBHo  BBime, 
neM  b  pañonax  BojiBmoro  KaBKa3a. 

Kypa-ApaKCHHCKan  hh3M6hhoctb  AsepOan^îKaHa  Hacejiena  b  OoJiBmeä  nacra  Kcepo- 
Me30$HJIBHBIMn  (TepMO(|)HJIBHBIMn)  (J)OpMaMH,  CpeftH  KOTOpBIX  npe^CTaBHTejiH  Dorca- 
dionini  n  Phytoeciini  HBCTBeimo  bbi^jihiotch  cbohm  bh^obbim  MHoroo6pa3neM  h  y3Koñ 
BKOJiornnecKon  njiacTiinHOCTBio. 

OneHB  cBoeoöpa3Ha  no  oöJiiiKy  $ayHa  pañoHOB  JleHKopaHCKoñ  3ohbi.  3,n;eci>  BCTpe- 
naeTcn  oHannTejiBHoe  nncjio  bii^ob  (okojio  20),  KOTopBie  hbjihiotch  3H,a;eMHHHLiMH  ^jih 
3T0H  30HBI  il  ftJiH  npHJieraiomHX  paiiOHOB  HpaHa  ( Rhagium  pygmaeum,  Strangalia 
inermis ,  Cerambyx  multiplicatus,  Paraclytus  reitteri ,  Purpuricenus  talyshensis  H  ffp.)* 
HeKOTopBie  bii^bi  hbjihiotch  pejniKTaMii  TpeTnnHoro  nepnoßa  ( Parandra  caspia ).  Bh^bt, 
6oraTO  npe,D;cTaBJieHHBie  no  Been  najieapnrane  n  BCTpenaiomneca  b  jjpyrnx  pañoHax 
pecnyÖJiHKii,  3,n;ect  othochtcjibho  MajionncjiemiBi. 

TaiiHM  o6pa30M,  (J>ayHa  ApoBoceKOB  A3ep6añ,n;?KaHa  no  CBoeMy  cocTaBy  n  reHe3ncy 
npe^CTaBJiHeT  co6oñ  cjiohìhbih  KOMnjieKC,  b  {JopMnpoBaHHn  KOToporo  npnHajin  ynacrae 
3JieMeHTBi  pa3JinnHoro  nponcxoJK^eHna  n  B03pacTa.  OHa  OTJinnaeTca  ot  (JmyHBi  ceBep- 
HBix  h  boctohhbix  cTpaH  TeM,  hto  HMeeT  cboh,  HecKOJiBKo  HHBie  reneranecKne  KopHH. 
3flecB  naÓJiiojiiaeTcn  Hajinnne  öojitmoro  nncjia  SH^eMHKOB  (npenMynjecTBemio  KaB- 
Ka3CKO-HpancKHx) ,  nMeiomnx  reHeranecKne  o6in;ne  hctokh  co  cpe,n¡H3eMHOMopcKoñ  iura 
ceBepoa(J)pHKaHCKoñ  $ayHoñ.  CpaBHHTejiBiio  cjia6o  BJinamie  eBponencKo-cnOnpcKnx 
3JieMenTOB.  ITo  coBpeMeHHOMy  apeajiy  epe/jn  ÆpoBoeeKOB  A3ep6añ;n;>KaHa  npejjCTaBJiaeTca 
B03M0ÎKH0CTB  BBi^ejiHTB  8  3ooreorpa$nnecKHx  KOMnJieKcoB:  najieapKranecKnñ,  bkjiio- 
naiomnñ  19  bh^ob,  eBponencKo-cnönpcKnn  —  48,  io>KHoeBponeñcKo-KaBKa3CKHñ  —  23, 
Cpe,3¡H3eMHOMOpCKHn,  C  nnipOKHM  apea.TIOM,  —  14,  B0CT0HH0Cpe,n,H3eMH0M0pCKHñ  —  32, 
KaBKa 3CKHH  3H,n,eMHHHLiñ  —  46,  3aKaBKa3CKo-npaHCKnn  —  27,  asepöafißjKaHCKO-npaHCKHH 
3Hji;eMnnHBin  —  27  bh^ob. 

npnBeAeHHBie  MaTepnaJiBi  CBH^eTeJitCTByioT  o  cjiojkhocth  $opMnpoBaHna  kom- 
njienca  $aym>i  ÆpoBoeeKOB  na  TeppnTopnn  A3ep6añ,n}KaHa. 

BojiBmnncTBO  ApoBOceKOB  (okojio  70%)  othochtch  k  oönTaTejiaM  ÆpeBecmjx  nopofl, 
H3  KOTopBix  He  MeHee  nojioBHtiBi  (jiiihhhkh)  npncnocoÓJieHo  nnTaTBcn  noA  Kopoñ  hjih 
b  flpeBecHHe  öojibhbix,  MepTBBix  h  cpy6jieHHBix  ^epeBBeB,  MHorne  H3  hhx  Bpe,n;aT  JiecaM 
h  caftan.  Æjih  nojieBBix  KyjiBTyp  xo3añcTBemioe  3HaneHne  HMeiOT  npeftCTaBHTejra  Aga- 
panthia  n  Dorcadion,  ocoôemio  b  HH3MeHHBix  n  npeftropnBix  pañoHax. 


PAHOHHPOBAHHE  TEPPHTOPHH  KHPrH3HH 
B  CBH3H  G  300rE0rPAcDHHECKHMH  OCOBEHHOCTHMH 
H  HHCJIEHHOCTBK)  BPEAHBIX  BHAOB  JIHCTOEAOB 
(< COLEOPTERA ,  CHR  YSOMELIDAE) 

S.  B.  Shabalina  —  C.  B.  IHaöajiHHa 

(ÜHCTUTyr  öuoÄoeuu  AH  KupzCCP,  0pyH3e,  CCCP) 


(PayHa  jincToe^oB,  o^noro  H3  Hanöojiee  öoraTBix  Bn^aMH  n  co,n;epíKain¡ero  Sojibiho© 
KOJinnecTBO  BpeAHTejien  ceJiBCKoro  xo3HHCTBa  ceMencTBa  íKecTKOKpBuiBix,  npuBJieKajia 
BHHManne  Miiornx  nccjieflOBaTejien,  ho  HacTOHin;ero  BpeMeHH  b  OT^ejiBHBix  pañoHax 
CoBeTCKoro  Coio3a  H3yneHa  em;e  He^ocTaTonHO  nojiHO.  HaMH  AaHa  xapaKTepncrana 
7  noííceMeiícTB  H3  11,  o6nTaioin;HX  Ha  TeppHTopnn  KiiprH3HH. 

M3  183  BimoB,  oTMeneHHBix  Ha  ßaHHOH  TeppHTopnn,  6oJiee  40  HBjiniOTCfl  Bpe^HTe- 
jiHMii  njioaoBO-aroAHBix,  nojieBBix,  oropoAHBix  KyjiBTyp,  naCTÔHin;,  a  TaKíKe  mhothx 
flHKopacTymnx  pacTeHHH,  ncnojiB3yeMBix  nejioBeKOM:  jieKapcTBeHHBix,  .nyónjiBHBix,  Kpa- 
CHipHX,  neCKOyKpeHHTeJIBHBIX,  BOAOOXpaHHBIX  KyCTapiIHKOB. 

ynHTBiBan  CBoeo6pa3iie  pejiBe^a,  Jianji;nia(|)THBie  ocoöemiocra  OT^¡eJiBHBix  nacTeñ 
TeppiiTopmi,  pa3Jinnaioin,nxcH  no  BH^oBOMy  cocTaBy  jmcToe^OB,  ncTopnio  n  nyra  3ace- 
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jieHHH,  a  TaKJKe  MaccoBoe  pacnpe^ejienne  BpegHBix  $opM,  mbi  cnnTacM  u,ejiecoo6pa3- 
HBiM  pa3,u;ejiHTB  TeppHTopnio  pecnyojiHKH  b  30oreorpa($iriecKOM  oTHomemm  na 
4  panona,  noApa3AeJiHiom;nxcH  Ha  9  noflpaaoHOB. 

BBi^ejieHne  TeppirropnaJiBHBix  KaTeropnn  CBH3aHO  He  tojibko  c  $ayHHCTHuecKHMH 
KOMHJieKcaMH  jincToeAOB,  ho  h  c  6non;eH03aMii  Boo6na¡e,  xapaKTepnBiMH  ,h;jih  3thx  hoa- 
pa3AejieHHH. 

I.  CeBepoTHHBmaHCKHH  pañoH.  B  Hero  bxoaht  TajiaccKHH  (ceBepHBie  ckjiohbi), 
Knprn3CKHH,  3anjiHHCKHH  (aacTB  kukhbix  ckjiohob)  xpeÔTBi,  KyHreä-AjiaTay  (ceBepHBie 
ckjiohbi)  h  npnjieraioiniHe  k  hhm  uacTH  UyiicKOH,  TajiaccKon  n  KeMHHCKon  ,h;ojihh. 

KoMHJieKC  JincToe^oB,  oTMeaenHBix  b  ^aHHOM  paiiOHe,  HacuHTBiBaeT  100  bhaob, 
H3  hex  6ojiee  40  b  KyjiBTypHOM  jiaHAma^Te  Bpe^HT  3JianaM,  oropoAHBiM  KyjiBTypaM 
(nanycTa,  orypgBi),  njioAOBO-aroAHBiM,  a  b  ecTecTBeHHBix  —  ApeBecHO-KycTapHiiKOBBiM 
nopoAaM,  nacTÖnrpaM.  C  30oreorpa$naecKOH  toukh  3peHHH  3AecB  npeoÖJiaaaiOT  cpeAHe- 
a3HaTCKne  shacmhkh  (51%),  3a  hhmh  cjieAyiOT  TpaHcnajieapKTHuecKHe  (25%),  eBpo- 
neñcKo-CH5npcKHe  (13%),  cpeAH3eMHOMopcKHe  (6%),  rojiapKTimecKiie  (5%). 

II.  HccBiK-KyjiBCKHH  panoH  BKJnoaaeT  HccBm-KyjiBCKyio  KOTjioBHHy  c  npnjieraio- 
m,HMn  ceBepHBiMH  CKJioHaMH  TepcKeñ-AjiaTay,  iohíhbimh  CKJioiiaMii  KyHreä-AjiaTay, 
a  xaKJKe  KouKopcnyio  ^ojinny. 

KoMHJieKC  JincToe^oB,  xapaKTepn3yioin;Hx  otot  paiioH,  coctoiit  H3  64  bhaob,  n3  hhx 
31  —  Bpe,n¡HBie.  Bpen  hphhocht  b  KyjiBTypHOM  jiaH^ma^Te  kopmobbim  6o6obbim,  hjio- 
^OBO-arO^HBIM,  AenopaTHBHBIM,  a  B  eCTeCTBeHHOM  —  ApeBeCHO-KyCTapHHKOBBIM  nopo^aM 
H  nacTÖnmaM.  npeoöJia^aiOT  3Hacmhkh  (48.5%),  3aTeM  nnyT  TpaHcnaJieapKTBi  (23.4%), 
eBponeHCKo-cnönpcKne  (14%),  cpeAH3eMHOMopcKne  (6.3%),  rojiapKTnuecKne  (7.8%). 

III.  I(eHTpajiBHOTHHBmaHCKHH  panoH.  Ha  ceBepe  rpaHHga  npoxo^HT  no  kukhbim 
cKjioHaM  Knprn3CKoro  xpeÖTa  n  KyHreä-AjiaTay,  3aTeM  no  xpeÔTaM  ¿ImyMrajiTay, 
CycaMBipTay,  KëKëMepeHTay.  IOnman  rpaHHga  npoxoAHT  no  xpeÔTy  KoKinaajiTay. 
Ha  BOCTOKe  BKJnonaeT  xpeÖTBi  CapBiAH<a3,  HHBUiBueK,  KynjiiOTay,  Ha  ioro-3anaAe  iiact 
Ao  ceBepo-BOCTOHHBix  ckjiohob  OepraHCKoro  xpeÖTa.  OTMeueHO  97  bhaob,  6ojiee  40  bh- 
Aob  HBJiHiOTCH  Bpe^HBiMH,  npenMynjecTBeHiio  b  ecTecTBeHHBix  jiaH,n;Hia(|)Tax.  3^ecB 
npeo6jiaflaioT  BBicoKoropHBie  cpenHea3naTCKHe  shacmiikh  (61.1%),  ropa3AO  Majionncjieii- 
Hee  eBponeHCKO-cnÖHpcKHe  (12.3%),  TpaHcnajieapKTnuecKne  (15.4%),  cpeAH3eMHOMop- 
cKne  (5.1%,)  rojiapKTHnecKne  (5.1%). 

IV.  K)ro-3anaAHBiH  TaHB-IIIanB  n  Ajian.  Cioaa  bxoaht  OKpymaiomne  OeprancKyio 
flOJIHHy  xpeÖTBi,  B  TOM  HHCJie  HaTKaJIBCKHH,  AjiaÖCKHH  XpeÔTBI  H  ceBepHBie  CKJIOHBI 
TypKecTaHCKoro  xpeÔTa  c  npnjieraiomHMn  AOJnraaMH.  HacanTBiBaeT  117  bhaob  jihcto- 
e^oB,  H3  hhx  6ojiee  40  bhaob  BpeAHBix.  npeoöJia^aiOT  3ha6mhkh  (57.3%),  Aanee  cjie- 
AyiOT  eBponeHCKO-cnônpcKne  (13.7%),  TpaHcnajieapKTnaecKne  (16.2%),  cpeAH3eMHOMop- 
CKiie  (7.7%)  h  rojiapKTnaecKHe  (5.1%)  bhabi. 

Xoth  ABa  nocjieAHHX  paioHa  xapaKTepn3yioTca  oönjineM  bhaob  h  hx  MaccoBOcTBio, 
OAHaKO  öojiBmnncTBO  bhaob  ocTaioTca  jihihb  noTeHgnaJiBHO  BpeAHBiMH  n  b  KyjiBTypHOM 
jiaHAma(|)Te  3aMeTH0ii  pojin  He  nrpaiOT,  TorAa  KaK  b  nepBBix  A^yx  panonax  jihcto6abi 
npHHOcaT  3HaaHTejiBHBin  BpeA  b  30He  KyjiBTypnoro  3eMaeAejnia. 


THE  PRINCIPAL  TRENDS  AND  MODES  OF  EVOLUTION  IN  APHIDS 

G.  Ch.  Shaposchnikov  —  T.  X.  Ill  anornHHKOB 
(Zoological  Institute  Acad,  of  Sci.  USSR,  Leningrad,  USSR) 

Aphid  origin  took  place  long  before  the  Angiospermae  appeared.  This  is  confirmed 
by  jurassic  and  early  fossil  findings.  East  Asian  mountain  regions  appear  to  be 
a  centre  of  origin  of  the  most  of  recent  aphid  groups.  The  subtropical  and  temperate 
climate  to  which  the  life  cycle  of  aphids  is  adapted  seems  to  have  always  been  cha¬ 
racteristic  of  these  regions,  the  aphid  fauna  is  the  richest  there.  The  aphid  evolution 
seems  to  be  very  complicated  and  diverse;  it  is  based,  however,  upon  the  combination 
of  the  two  modes  of  evolution,  phyletic  and  quantum  ones. 

Phyletic  evolution,  and  especially  its  extreme  mode  viz.  specialization,  provokes 
a  long  and  gradual  process  of  transformation  of  one  species  into  another.  The  process 
proceeds,  as  a  rule,  within  one  adaptive  zone  e.  g.  on  the  same  species  or  genus 
of  the  host  plant,  the  divergence  being  possible  but  not  obligatory.  Specialization 
is  due  to  a  dominating  and  unremitting  influence  of  the  decisive  factor.  This  results 
in  an  automatic  regulating  system  of  the  evolution  based  on  the  feedback  principle. 
For  instance  the  abundance  and  aviability  of  high-quality  food  in  spring  is  a  decisive 
factor  in  the  evolution  of  fundatrix.  Hence,  a  continuous  cycle  of  interrelated  changes: 
localization  of  definite  parts  of  plant  —  intensification  of  food  specialization,  and  as 
a  result  the  most  efficient  use  of  food  —  increase  in  fecundity  —  decrease  in  mobi¬ 
lity  —  gall  formation  —  further  intensification  of  food  specialization,  etc.  The  evolution 
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of  fundatrix  is,  thus,  directed  to  the  increase  in  numbers  of  population.  The  disper¬ 
sion  is  fulfilled  by  the  winged  individuals.  The  growth  in  the  reproduction  rate  of 
fundatrices  enables  the  alatae  to  reduce  their  fecundity  and  therefore  strengthen  lo¬ 
comotor  and  sense  organs.  On  the  other  hand,  the  intensification  of  the  dispersing 
function  in  alatae  results  in  the  reduction  of  locomotor  and  sense  organs  in  fun¬ 
datrices  and  owing  to  it  increase  their  fecundity.  This  process  becomes  orientated  and 
acquires  a  considerable  autonomy;  theoretically  it  can  be  realized  in  the  unchanged 
environment.  Evolution  is  effected  by  the  stabilizing  selection  pressure,  due  to  the  sur¬ 
vival  of  mean  variants,  adaptive  standart,  and  therefore  its  rate  is  not  high. 

Quantum  evolution  can  be  observed  during  the  transition  of  the  population  from 
one  adaptive  zone  into  another.  It  is  shown  in  the  experiment  with  Dysaphis  anthrisci 
majkopica  Shap.,  the  transition  of  which  from  Anthriscus  to  Chaerophyllus  is  a  typi¬ 
cal  example  of  the  quantum  shift  with  its,  three  phases:  1)  the  loss  of  adaptive 
balance  which  in  the  experiment  with  D.  a.  majkopica  is  confirmed  by  a  high  increase 
in  variability  and  mortality  rate;  2)  the  short  unstable  state,  when  both  new  adapta¬ 
tion  and  still  preserved  old  one  coexist;  3)  a  new  balance  between  the  population  and 
environment  that  is  indicated  in  the  experiment  by  the  decrease  in  variability  and 
mortality  to  the  control  rate,  and  by  morphological,  genetic-physiological  and  oecolo- 
gical  characters  (Shaposhnikov,  1965a,  1965b,  1966,  1967).  Evolution  is  affected  by 
a  strong  transforming,  or  linear  (according  to  Simpson,  1961)  selection  pressure  due 
to  survival  of  extreme  variants,  and  therefore  its  rate  is  very  high. 

It  is  clear  that  either  a  very  rapid  adaptation  to  a  new  zone  or  death  takes  place. 

The  prospective  importance  of  the  quantum  shift  is  in  the  switching  evolution 
from  one  phyletic  trend  to  another. 

This  phenomenon  is  in  direct  proportion  to  the  degree  of  difference  between 
the  old  and  the  new  adaptive  zones.  It  is  not  so  great  being  a  result  of  the  change 
of  closely  related  plants  as  it  was  observed  in  the  experiment  with  D.  a.  majkopica. 
However,  when  ligneous  plants  are  replaced  by  herbaceous  ones,  distant  in  oecologi- 
cal  and  taxonomical  respect,  the  quantum  shift  becomes  very  important. 

The  principal  trend  or  way  of  evolution  characteristic  of  the  most  of  aphids,  and 
leading  to  their  greatest  morphophysiological  progress,  is  connected  with  several 
quantum  shifts.  It  is  associated  with  the  change  of  coniferous  by  foliate  trees,  trees 
by  shrubs,  trees  and  shrubs  by  herbaceous  plants  (Shaposhnikov,  1951,  1956). 

The  absence  of  quantum  shifts  and  long  specialisation  results  in  the  appearance 
of  certain  special  organs,  in  the  presentation  of  primitive  characters  and  in  the  reg¬ 
ressive  simplification  e.  g.  in  gall-making  aphids  ( Adelgidae ,  Phylloxeridae ,  Pemphi- 
gidae ,  Hormaphididae) .  This,  in  its  turn,  does  not  favour  the  increase  of  the  ancestral 
level  but,  on  the  contrary,  leads  to  its  decrease. 


nPEAJIOÎKEHHH  no  nEPECMOTPy  TPOHHOH  HOMEHKJIATyPBI 
(HA  nPHMEPAX  H3  JIEnHAOnTEPOJIOrHH) 

A.  E.  Standel  —  A.  E.  IÜTaHgejiB 
(Hoeocuöupcnuü  ropzoeuü  uHCTuryr ,  CCCP) 

HhCJIO  OnncaHHLIX  $OpM  y  H3MeHUHBBIX  BHgOB  ouem,  BeJIHKO,  H  gJIH  HeKOTopBIX 
OHO  HCUHCJIHeTCH  COTHHMH.  TeHgeHgHH  K  HOBOOHHCaHHHM  pa3HOrO  pOga  He3HaUHTejIL- 
hbix  OTKJiOHeHHH  cTajia  CBoero  poga  Mogon,  ocoöeHHO  b  JienngonTepojiornH.  HayuHoe 
3HaueHHe  Tanoro  HOBOonncaTejiBCTBa  BecBMa  HeBejinno,  a  ycjiOHmeHne,  Bbi3BiBaeMoe  hm, 
npHHocHT  cncTeMaTHKe  Bpeg.  Abtop  nojiaraer,  uto  b  KauecTBe  pyKOBognigero  npnHgnna 
Hago  npHHHTB  cjiegyiomHH:  $opMa  Bnga  3acjiy}KHBaeT  ocoöoro,  TpeTBero  Ha3BaHna 
jihhib  Torga,  norga  OHa  ueTKO  OTjinunMa  ot  gpyrnx  $opM  Bne  cjinueHnn  öojibihhx  ce- 
pnn.  BcHKoro  poga  onncaHnn  TaKoro  poga,  nan  «. . .  b  cpegHeM  HecKOJiBKo  KpynHee 
THna. . .»,  Hago  ycTpaHHTB.  CnegnajiBHBiM  TpeTBHM  HMeHeM  gojijKHBi  o6o3HauaTBcH: 
1)  ueTKo  xapaKTepH3yeMBie  H30JinpoBaHHBie  reorpa^nuecKne  n  aKOJiornuecKne  pacBi 
(nogBngBi)  ;  2)  npn  Hajinunn  npoMeniyTOUHBix  $opM  n  HenpepBiBHon  H3MeHUHBOCTH  — 
KpanHne  ^opMBi;  3)  HopMajiBHBie,  t.  e.  gocTaTOUHO  MHorouncjieHHBie  <£opMBi  nojiHMop(J)- 
HBix  BHgoB;  4)  ßociaTOHHo  onpe/jejieHHBie  n  He  cjihihkom  pegno  BCTpenaiomnecn  a6ep- 
pagnn;  5)  ce30HHBie  $opMBi.  Bo  Bcex  cjiyuanx  npegnojiaraeTca  coÖJnogeHne  BBime- 
npHBegeHHoro  ocHOBHoro  npnHgnna  otjihhhmocth  BHe  cjinueHna  3HaunTejiBHBix  cepnn. 
npegjiaraioTCH  cjiegyromne  npaBHJia  Tpoimon  HOMeHKJiaTypBi  cepnn,  HanpaBjieHHBie  Ha 
ee  ynpoigeHne  n  yTOHHemie  n  npegycMaTpHBaiomne  bo  Bcex  cjiyuanx  Hajinune  toh  hjih 
HHOH  CBH3H  MeîKgy  BTOpBIM  H  TpeTBHM  HMeHaMH  H  HMeH  aBTOpOB  Hpn  06OHX  HMeHaX. 

1.  H30JinpoBaHHBie  pacBi  o6o3HauaiOTCH  co  cbh3koh  is  ssp.  HanpnMep,  ajiTancnne 
Satyrus  hippolyte  pallida  Stgr.  —  S.  hyppolyte  Esp.  is.  ssp.  pallida  Stgr. 
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2.  Kpannne  <|)opMbi  reorpa<|>HuecKOH  H3MeHUHBOCTn  HMeiOT  npocTyio  cBH3Ky.  Ha- 
npHMep,  æjih  mameuHHnibi  Melitaea  didyma  0.  $opMa  c  cepLiMH  caMKaMH,  omicaimaa 
3BepcMaHH0M  n3  3a6aHKaJiba, —  M.  didyma  0.  ssp.  latonigena  Ev. 

3.  IIpoMe>KyTOHHfcie  $opMBi  npn  njiaBHOH  reorpa^naecKon  H3MeHUHB0CTii  oöo3na- 
UaiOTCH  CBH3K0H  SSp.  II  yKa3aHHeM  KpaÜHHX  (f)OpM,  MeJKßy  KOTOpblMII  OHH  HaXOAHTCH. 
3anaAH0cn6npcKne  Limenitis  populi  L.  nojiyaaiOT  npn  otom  Ha3BaHne  L.  populi  L.  ssp. 
(typ. — ussuriensis  Stgr.). 

4.  IIpoMejKyTonHBie  $opMBi,  6jin3Kne  no  npn3HanaM  k  KpanHHM,  o6o3iiaueHHbiM 
ocoöbim  TpeTBiiM  HMeHeM,  noJiyaaiOT  CBH3Ky  quasi  c  AajiLHeñmiiM  yKa3anneM  npanHeñ 
<f)opMbi.  Tan,  6jih3KH6  k  Melitaea  didyma  0.  ssp.  latonigena  Ev.  aJiTancnne  M.  di¬ 
dyma  0.  3aniiCbiBaiOTCH  b  BHge  M.  didyma  0.  ssp.  quasi  latonigena  Ev. 

HeKOTopbie  otjihuhh  MoryT  npn  otom  (JjHKcnpoBaTbca  b  onncaHHax,  ho  ocoöoro 
TpeTbero  miemi  $opMa  ne  nojiyaaeT. 

5.  ftjiH  (J)opM  nojiHMop(|)Hbix  bhaob  npeAJiaraeTca  ncnojib30BaTb  TepMnn  Bapnaninn  n 
CBH3Ky  var.;  HanpnMep,  opaHaœBbie  Colias  erate  Esp.  3anncbiBai0Tcn  C.  erate  Esp.  var. 
chrysodona  Boisd. 

6.  Aöeppaqnn  o6o3HaaaiOTCH  oöbinnon  cbh3Koh  ab. 

7.  Ce30HHbie  BHA0H3MeHeHHa  coxpaHHiOT  npnBbiuHyio  CBH3Ky  m  n  HMeHyiOTca 
Mop^aMH,  ho  TpeTbe,  ocoöoe  Ha3BaHne  3aMeHneTcn  ynasaHneM  reHepaqnn.  K  npnMopy, 
BTopoe  noKOJieHne  Araschnia  levana  L.  o6o3HaaaeTca  A.  levana  L.  2  gen. 

OueHb  BaîKHbiM  a«th  CHCTeMaTHKH  HBJineTCH  Bonpoc  o  pojiii  reHHTajinn.  B  HacTon- 
in;ee  BpeMH  rocnoACTByeT  Ta  Tonna  3peHHH,  uto  pa3JiHune  b  reHHTajiHax  aBJiaeTca 
pemaioEAHM  EpmepneM  bhaoboh  caMocTOHTejibHocTH.  OTAaBan  AOJiamoe  MeTOAy  reHn- 
Tajinn,  aBTop  cuHTaeT  3Ty  Toany  3peHHa  HeAOKa3aHHon.  y  pa3Hbix  poAOB  Anana30H 
n3MeHUHB0CTH  reHHTajraii  pa3JinueH.  EAHHCTBeHHbiM  KaTeropnaecKHM  KpnTepneM  bha<i 
aBJiaeTca  reHeTnnecKHH  KpnTepnn.  MeTOA  reHHTajiHH  ao  Tex  nop  He  MOJKeT  canTaTbca 
pemaioin¡HM,  nona  OKcnepnMeHTajibHbiM  nyieM  He  öyAeT  noKa3aHO,  Kanne  otjihuhh  b  re- 
iiHTajiHHX  AOCTaTOHHbi  h  neoöxoAHMbi  a^h  HeB03M0?KH0CTH  CBo6oAHoro  CKpergHBamiH. 

B  HeKOTopbix  cjiyaaax  a-th  BHAOB-6jiH3Hen;oB,  oTJinaaiomHXCH  tojibko  no  reHHTa- 
JiiiaM,  H3  ocTopoaîHOCTH  MOJKHO  npHHHTb  TaKoe  o6o3Haaemie:  Lycaena  vicrama  Moore 
(=  L.  baton  Bgstr.).  3Aecb  b  cKoönax  yKa3aHo  hmh  $opMbi-6jiH3Hen;a,  KOTopaa  npeA- 
no.noffiHTejii.Ho  aBJiaeTca  ocoöbim  bhaom. 

HeoöxoAHMO  C03AaTb  MeJKAynapoAHyio  komhcchio  ho  nepecMOTpy  Tpoimon  HOMeH- 
KJiaTypbi  h  yTBepAHTb  HOBbie  npaBHjia  Ha  ocHOBe  pa3JinaHbix  npeAJioîKenHH,  oahhm 
513  KOTopbix  aBJiaeTca  H3Jio>KeHHoe  Bbime. 


K  Bonpocy  0  OOPMHPOBAHHH  OAyHLI  flPOBOCEKOB 
(i COLEOPTERA ,  CERA  MB  Y  CID  AE)  JIECHOÏÏ  30HBI  CCCP 

V.  V.  Shabliovsky  —  B.  B.  Ill  aöJiHOBCKHH 
( HajibueeocTOHHaii  ctühiçuh  3aiquru  pacreHuü,  y ccypuücn,  CCCP) 

Hama  rnnoTe3a  o  cTaHOBJiemm  $ayHbi  AP°BoceKOB  JiecHon  3ohbi  CCCP  ochobbi- 
naeTca  Ha  tom,  uto  c  MHoqeHa  Ha  TeppnTopim  eBpa3HñcK0H  Jieciion  30Hbi  rocnoACTBO- 
saJia  eAHHaa  cjiayHa  APOBOcenoB,  CBH3aHHaa  cbohm  pa3BHTneM  c  jincTBeHHbiMn  nopo- 
AaMH,  KOTopbiMH  xapaKTepH30Bajiacb  pacnpocTpaHeHHaa  3Aecb  Typrancnaa  ancTonaAsaa 
cj)Jiopa  (Byjibíi),  1936;  KpHmTO$OBHa,  1958).  B  oto  BpeMa  b  JiecHoñ  30He,  no-BHAHMOMy, 
HOBceMecTHO  6biJiH  npeACTaBaenbi  MHorne  poABi  APOBOceKOB,  Hbme  xapaKTepn3yioin;Heca 
AH3T>iOHKTHBHbiMH  apeaJiaMH,  HanpnMep  Prionus,  Stenocorus ,  Plagionotus,  Rhopalopus , 
Phymatodes ,  Rosalia,  Leiopus ,  pacnpocTpaHemibie  b  HacToamee  BpeMa  b  3anaAH0H  n 
BOCTOHHOH  aaCTHX  JieCHOH  30HBI,  B  eBponeHCKHX  H  AaHbHeBOCTOHHblX  CMemaHHblX  Jiecax, 
a  HHorAa  n  b  CpeAnen  A3Hh,  ho  OTcyTCTByromne  b  (|)ayHe  3anaAH0H  Cnôiipn. 

B  TpeTHUHoe  BpeMa,  no  Been  BepoaraocTH  b  KOHge  najieoreHa  (TojiMaaeB,  1964), 
b  ropax  Boctouhoh  Cnônpn  h  ^ajibHero  BocTona  B03HHKJia  Tanra.  CymecTBya  b  Teae- 
mie  najieoreHa  n  HeoreHa  b  BHAe  BbicoTHoro  jiaHAina(|)Ta,  oHa  b  KOHn;e  Heorena,  KorAa 
npoHcxoAnjio  noxojioAaHHe  KJiHMaTa,  b  noHHHîeHHbix  MecTax  peJibe(|)a  cMemajiacb  c  nm- 
poKOJiHCTBeHHbiMH  accoqHaqHaMH,  o6pa30BaB,  TannM  o6pa30M,  cMemaHHbie  Jieca. 
B  to  Hîe  BpeMa  npoH3onuio  h  npoHHKHOBeHHe  b  (JayHy  nmpoKOJiHCTBeHHbix  jiecoB  na- 
ceKOMbix  aHrapcKoro  nponcxoaîABHna,  b  tom  uhcjio  ii  APOBocenoB  aHrapcKnx  poAOB, 
KaKHMH  HBJiaiOTCa  Gaurotes ,  Acmaeops,  Criocephalus ,  Asemum,  Callidium ,  Semanotus 
n  paA  APyrnx. 

HacTynHBmee  b  KOHqe  njmoqeHa  hjih  b  Hauajie  nJiencToqeHa  noxojioAanne,  3aKon- 
aiiBmeeca  JieAHHKOBbiM  nepnoAOM,  npnBeJio  k  rnöejin  TenaojiioÔHBbix  oJieMeHTOB  $ayHbi 
il  $Jiopbi  b  3anaAH0H  CnÔHpn,  b  ceBepHon  n  qeHTpajibHon  aacTax  eBponencKOH  uacTH 
CCCP.  KpoMe  Toro,  jibahheobbih  nepnoA  pasBeAnaïui  jiecHyio  30Hy  Ha  BOCTOUHyio  h  3a- 
naAHyio  aacTH,  oTuero  öbuiaa  o6m¡HOCTb  (JiayHbi  apobocokob,  naK  h  APyrnx  jkhbothbix  h 
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pacTirreJiLHLix  opraiiH3MOB,  b  pn^e  cayaaeB  b  HacToanjee  speMa  xapaKTepii3yeTca 

,gH3'BIOHKTHBHBIMH  apeaJiaMII. 

B  ^aaLHenmeM  Ha  3ana,n;e,  b  rojiopeHe,  no  Mepe  OTTanBaHna  JieflHiiKOBoro  rgHTa 
Ha  ero  MecTe  CTajra  pacnpocTpaHHTBca  113  Boctohhoh  CnönpH  anrapcnaa  (J)jiopa  11  co- 
nyTCTBOBaBmaa  eìi  aurapcKaa  $ayHa,  «ôojiee  npncnocoôaeHHaa»,  Kan  BbicKa3BiBaeTca 
A.  A.  IÜTaKeaLÔepr  (1963),  «k  cypoBBiM  ycjiOBHHM,  a  3aTeM  yam  CTajra  npoHHKaTt  11a 
ceBep  esponendone  saeMeHTBi».  B  JießHHKOBBm  nepHOÆ  nocjießHHe  coxpaHHJincB  b  Tpe- 
thuhbix  ySeamipax,  kotoplimh  hbjihjihcb  ropHbie  chctgmli  AneHHHHCKoro  nojiyocTpoBa, 
ropbi  OpaHpnn,  iojkhbib  Ajibhbi,  ropBi  Hnamen  Abctphh,  KapnaTBi,  EajinaHBi  11  ropHBie 
CHCTeMBi  Manon  A3HH  (ByjiB(|),  1936). 

BMecTO  c  ÆpeBecHBiMH  h  Ky ct apHHKOBBiMH  nopo,n;aMH,  coxpaHHBHiHMHca  b  eBponeü- 
CKHX  yôeîKHmax,  b  3oriy  CMemaiiHBix  jiecoB  eBponeacKon  aacTH  CCCP  npoHHKjm  h  cbh- 
3aHHBie  C  3TÏÏMH  paCTGHHaMH  BHßBI  flpOBOCeKOB.  3tI1M  OÔ'BaCHaeTCa,  IianpHMep,  TaKOH 
$aKT,  uto  pap;  bhtjob  ßpoBOcenoB  pacHpocTpaHeH  Ha  ceBep  ao  rpaHHpBi  npoH3pacTaHna 
Æyôa  H  KJieHa.  K  ancjiy  hx  othochtch,  HanpnMep,  npeßCTaBHTejra  cpe^H3eMHOMopcKHX 
poftOB  Rhamnusium  bicolor  Sch.,  Cortodera  femorata  F.,  a  TaKJKe  mnpoKO  pacnpocTpa- 
HeHHBie  na  3ana,n;e  Molorchus  umbellatarum  Sch.,  Deilus  fugax  Ol.  n  gpyrne. 

B  HHBix  ycJiOBHax  (|)opMHpoBaaacB  (|)ayHa  ßpoBOcenoB  ^aaBHeBOCToaHBix  JiecoB.  Kjih- 
MaTHaecKHe  ycaoBHa  3Toro  pañoria  b  jieftHHKOBBih  nepnog  He  OTJinaanncB  oco6oh  cypo- 
BOCTBK)  öaaro^apa  6jih30cth  Tenaoro  Tnxoro  oaeana,  b  pe3yaBTaTe  aero  Ha  TeppHTopnn 
lora  AaaBHero  BocTOKa  c  HeoreHOBoro  BpeMeHH  coxpaHnancB  MHorne  renaoaioöiiBBie 
pacTeHHH  h  CBH3aHHBie  c  HHMH  HaceKOMBie,  b  tom  ancjie  h  APOBOceKH.  Ha^o  noaaraTB, 
aTO  b  3TO  BpeMa  na  ioro-BOCTOKe  A3hh  öbijio  pacnpocTpaHeHo  mhoto  o6ih;hx  pogoß 
ÆpoBoceKOB,  öaaro^apa  aeMy  h  b  HacToaiqee  BpeMa  b  (Jmyne  flajiBHeBocTOUHBix  cMemaH- 
hbix  aecoB  HMeeTca  paß  poßOB,  cBOHCTBemiBix  HHAO-MaaancKOH  (JmyHe:  Chloridolum , 
Palimnia ,  Rhaphuma,  Aglaophis  h  ßp. 

Hto  jkg  KacaeTca  CTaHOBaemia  $ayHBi  ftpoBocenoB  TaeamoH  30hbi,  to  oho  mbic- 
aHTca  cae^yiomHM  oöpa30M.  Ochobhbim  a^poM  TaeamoH  $ayHBi  ftpoBOcenoB  aßaaiOTca 
roaapKTnaecKiie  11  naaeapHTnaecKiie  po^Bi,  aHrapcKoe  nponcxoat^eHne  KOTopBix  He  bbi- 
3BiBaeT  coMHeHHa.  K  hhm  npHHa^aeaiaT  Tragosoma ,  Pachyta ,  Evodinus ,  Acmaeops, 
Gaurotes,  Nivellia,  Cornumutila,  Judolia ,  Oedecnema,  Criocephalus,  Asemum ,  Tetro- 
pium,  Callidium ,  Semanotus,  Cyrtoclytus ,  Lamia  n  HeKOTopBie  ,n;pyrHe.  Apyryio  6ojib- 
myio  rpynny  bh^ob  ßpoBocenoB,  bxo,h;hih;hx  b  $ayHy  Taeamon  30HB1,  Ha^o  paccMaTpn- 
BaTB  Kan  npe^CTaBETeaen  cyÖTponnaecKnx  po,n;oB.  K  hhm  aoe  othochtch,  BepoaTHO,  Ta¬ 
nne  mnpoKO  pacnpocTpaHeHHBie  h  aacTo  BCTpeaaioipHeca  ßpoBOcerai,  nan  bhhbi  po,n;oB 
Grammoptera,  Leptura ,  Strangalia,  Strangalina ,  Molorchus ,  Monochamus,  Mesosa  H 
MHornx  ^pyrnx. 


SOME  RELATIONSHIPS  BETWEEN  THE  TAXONOMY 
OF  FINAL-INSTAR  LARVAE  AND  IMAGINES  IN  ICHNEUMONIDAE 

J.  R.  T.  S  h  0  r  t 

(Australian  National  University ,  Canberra) 

It  has  long  been  recognized  (Perkins,  1959),  that,  in  the  Ichneumonidae,  the  cha¬ 
racters  of  the  larvae  and  eggs  and  biological  characters  seem  to  show  greater  biolo¬ 
gical  stability  than  many  of  the  adult  characters  that  have  so  far  been  discovered. 

I  have,  in  preparation,  a  revision  of  my  paper  of  1959  on  the  classification 
of  the  final-instar  larvae  of  the  Ichneumonidae  based  on  the  examination  of  species 
representing  a  further  twenty  genera. 

In  1959  I  indicated  a  character  for  the  final-instar  larvae  of  the  Pimplinae  — 
that  the  hypostomal  spur  meets  the  stipital  sclerite  on  or  near  the  point  of  meeting 
of  this  and  the  labial  sclerite.  It  is  now  clear  that,  in  the  endoparasitic  Pimplinae, 
the  epistoma  is  well  sclerotized  (apart  from  the  genus  Xanthopimpla)  and  the  labral 
sclerite  absent.  In  the  ectoparasitic  tribes  ( Theroniini ,  Polysphinctini ,  Ephialtini, 
Rhyssini  and  N eoxoridini)  of  the  Pimplinae ,  the  epistoma  is,  at  most,  lightly  sclero¬ 
tized  and  the  labral  sclerite  is  present. 

The  Labenini  and  Xoridini  have  been  placed  in  the  Pimplinae  but,  since  the  lar¬ 
vae  do  not  show  the  characteristic  position  of  the  hypostomal  spur,  these  tribes  may 
be  grouped  in  a  separate  subfamily  Xoridinae.  Townes  and  Townes  (1960)  indicate 
that  the  characters  of  the  adults  support  this  removal  from  the  Pimplinae.  Equally, 
on  larval  characters,  there  seems  no  good  reason  why  the  Labenini  and  Xoridini 
should  not  be  placed  in  the  Cryptinae.  Townes  and  Townes  do,  in  fact,  state  that, 
on  adult  characters,  this  subfamily  Xoridinae  is  close  to  the  Cryptinae. 

The  Tryphoninae  is  a  subfamily  which  cannot  be  given  a  clean  definition 
on  adult  characters.  One  distinctive  character  is  that  the  eggs  are  attached  to  the  skin 
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of  the  host  by  a  stalk  (or  by  other  structures  in  some  Cteniscini) .  The  larval  cha¬ 
racters  are  also  distinctive  in  that  all  the  head  sclerites,  apart  from  the  prelabial,  are 
present  and  large  setae  are  present  on  the  skin.  On  adult  characters  the  tribe  Exen - 
terini  is  very  close  to  the  Polyblastus  group  of  the  Tryphonini.  On  larval  characters 
the  Exenterini  may  he  distinguished  from  the  Tryphonini  in  that,  in  the  Exenterini, 
the  labral  sclerite  is  fused  with  the  epistoma  and,  in  the  Tryphonini ,  the  labral  scle¬ 
rite  is  not  fused  with  the  epistoma. 

In  the  recognition  of  the  subfamily  Ichneumoninae  on  adult  characters,  con¬ 
fusion  is  most  likely  to  arise  in  the  Cryptinae  (Perkins,  1959).  The  larvae  of  these 
two  subfamilies  are,  however,  very  distinct. 

On  larval  characters  it  is  difficult  to  distinguish  the  tribes  Hemigasterini  ( Apte - 
sini),  Hemitelini  and  Cryptini  of  the  Cryptinae.  Equally  on  adult  characters  there  is 
much  confusion  over  the  constituent  tribes  of  the  Cryptinae  (Townes  and  Tow¬ 
nes,  1962). 

The  Metopiinae  is  a  biologically  cohesive  group  of  stoutlegged  forms  with  a  stout 
cylindrical  body  (Townes  and  Townes,  1959).  All  the  evidence  that  I  now  have  indi¬ 
cates  that  the  larvae  are  very  similar  to  those  of  the  Anomalinae.  The  adults  of  these 
two  subfamilies  are  very  dissimilar. 

The  above  examples  indicate  that,  in  the  Ichneumonidae,  the  independence  of 
larval  and  adult  forms  makes  possible  a  separate  evolution. 


PROBLEME  DER  EXAKTEN  SYSTEMATIK 

E.  S.  Smirnov  —  E.  C.  Cmhphob 
(Moskauer  Staats  Universität,  UdSSR) 

1.  Das  natürliche  System  der  Organismen  existiert  objektiv  in  der  Natur.  Die  Auf¬ 
gabe  der  Wissenschaft  besteht  darin,  es  zu  entdecken  und  dann  die  Gesetzmäßigkeiten 
seines  Baus  und  der  historischen  Herkunft  festzustellen.  Hiermit  widerspricht  der 
Verfasser  einer  weit  verbreiteten  Vorstellung  über  das  System  als  «eine  Erfinding  des 
menschlichen  Verstandes»,  die  angeblich  keinen  Realitäten  der  Natur  entspricht. 

2.  Das  gegenwärtig  gültige  System  der  Tiere  der  Pflanzen  nähert  sich  immer 
mehr  dem  natürlichen,  und  es  vercollkommnet  sich  ständig  gemäß  der  Ansammlung 
unserer  Kenntnisse  und  der  Einführung  neuerer  Methoden  der  systematischen  For¬ 
schung.  Jedoch  bleiben  noch  Streitfragen  übrig:  in  einiger  Fällen  sind  große  Auseinan¬ 
dersetzungen  zwischen  den  Fachleuten  in  der  Deutung  der  Taxone  verschiedenen 
Ranges  zu  beobachten. 

3.  Solch  eine  Situation  fordert  eine  weitere  Vervollkommnung  der  taxonomischen 
Methoden,  und  hier  kann  uns  die  «exakte  Systematik»,  die  auf  der  mathematischen 
Grundlage  beruht,  wesentliche  Hilfe  leisten.  Diese  vor  kurzem  entstandene  Richtung 
in  der  Forschung  erlaubte  uns  schon  gewisse  Ergebnisse  zu  erhalten. 

4.  Die  exakte  Systematik  besitzt  im  Vergleich  mit  der  traditionellen  jenen  Vorzug, 
daß  ihre  Methoden  die  quantitative  Einschätzung  der  taxonomischen  Beziehungen 
möglich  machen.  Das  bedeutet  einen  Schritt  vorwärts,  da  man  an  Hand  von  quantita¬ 
tiven  Charakteristiken  über  die  Struktur  der  Taxons  urteilen  kann. 

5.  Das  wichtigste  Problem  der  exakten  Systematik  ist  die  richtige  Auswahl  von 
Koeffizienten,  die  die  taxonomischen  Beziehungen  kennzeichnen.  Es  sind  viele 
Ausdrucke  vorgeschlagen  worden,  aber  besonders  verbreitet  sind  zur  Zeit  die  Koeffi¬ 
zienten,  die  von  der  Schule  der  numerischen  Taxonomisten  verwendet  werden. 
Von  unserem  Standpunkt  aus  dürfen  diese  Indexe  nicht  angenommen  werden,  insofern 
sie  sich  auf  dem  Adansonschen  Prinzip  der  Gleichberechtigung  aller  Merkmale 
gründen. 

6.  Die  vom  Verfasser  vorgeschlagene  Methode  zur  Feststellung  der  taxonomischen 
Beziehungen  (1960)  gründet  sich  im  Gegenteil  auf  der  Anerkennung  der  Ungleichheit 
der  Merkmal,  nach  denen  sich  die  Taxone  dieses  oder  jenes  Ranges  verglichen  werden. 
Der  Wert  eines  Merkmals  wird  durch  den  Grad  seiner  Seltenheit  bestimmt,  d.  h.  er 
befindet  sich  im  reziproken  Verhältnis  mit  der  Frequenz  des  Merkmals.  Demzufolge 
kann  z.  B.  das  Zusammenfallen  von  zwei  Arten  einer  Gattung  in  einem  gewissen 
Merkmal  desto  gewichtiger  sein,  je  seltener  das  gegebene  Merkmal  unter  den  Arten 
der  zu  studierenden  Gattung  zu  treffen  ist.  Nur  bei  gleichen  Frequenzen  sind  auch 
die  gleichen  Gewichte  anzunehmen. 

7.  Die  Einführung  der  Gewichte  in  die  Bewertung  der  taxonomischen  Beziehungen 
bedeutet  den  Übergang  von  der  rein  phänomenologischen  Berechnung  der  Ähnlichkeit 
zweier  Taxone  zur  Feststellung  einer  taxonomischen  Ähnlichkeit.  Zur  Lösung  dieser 
Aufgabe  wird  der  t-Index  vorgeschlagen,  der  auf  Grund  der  Wahrscheinlichkeitslehre 
berechnet  wird.  Dieser  Index  ist  das  mittlere  Gewicht  der  Koinzidenzen  und  Nichtkoin- 
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zidenzen  von  Merkmalen,  die  beim  Vergleich  zweier  Taxone  in  Betracht  gezogen 
werden. 

8.  Außer  des  Intertaxonen-Vergleiches  (z.  B.  der  Interspezies-Vergleich)  kann  der 
¿-Index  auch  beim  Intrataxonen-Vergleich  (z.  B.  der  Intraspezies-Vergleich)  angewandt 
sein.  In  diesem  Fall  verwandelt  er  sich  in  den  Koeffizienten  der  Originalität  eines 
Taxons,  z.  B.  einer  Art.  Der  Intrataxonen-Index  ist  immer  positiv,  während  der 
Intertaxonen-Index  sowohl  positiv  als  auch  negativ  sein  kann.  Die  positive  Bedeutung 
von  «¿»  spricht  für  das  Übergewicht  der  Ähnlichkeit  über  der  Verschiedenheit,  und 
die  negative  Bedeutung  —  das  Gegenteil. 

9.  Die  Matrix,  die  aus  den  ¿-Index  beider  Kategorien  zusammengestellt,  besitzt 
wichtige  Eigenschaften.  Vor  allem  verschafft  sie  ein  Gesamtbild  von  den  taxono- 
mischen  Ähnlichkeitsbeziehungen,  die  zwischen  den  Komponenten  des  zu  studieren¬ 
den  Taxons  bestehen,  z.  B.  zwischen  den  Arten  einer  gewissen  Gattung  oder  zwischen 
den  Gattungen  einer  Familie,  etc.  Ferner  gibt  die  Matrix  an,  ob  das  gegebene  Taxon 
für  ein  homogenes  oder  heterogenes  Gebilde  zu  halten  ist. 

10.  Wie  es  aus  den  konkreten  Untersuchungen  ersichtlich  ist,  kann  die  Heteroge¬ 
nität  eines  Taxons  im  verschiedenen  Grad  ausgedruckt  werden  —  von  einer  fast  völli¬ 
gen  Gleichartigkeit  des  Taxons  bis  zuseiner  krassen  Teilung  in  Untergruppen.  In  den 
Anfangsgliedern  einer  solchen  Reihe  ist  diese  Teilung  nur  anzudeuten  und  wird  in  der 
Konzentration  von  höheren  ¿-Werten  in  Form  dieser  oder  jener  «Kerne»  zum  Ausdruck 
gebracht.  Doch  sind  diese  Kerne  miteinander  durch  Übergänge  verbunden  und  können 
als  mehr  oder  weiniger  ausgeprägte  Untergruppen  nicht  abgesondert  werden.  Während 
des  Anwachsens  der  Heterogenität  tritt  endlich  solch  ein  Moment  ein,  wenn  die 
Kerne  durch  die  «Kongregationen»  ausgewechselt  werden.  Unter  dem  Begriff  der 
Kongregation  verstehen  wir  (Smirnov,  1923,  und  spätere  Arbeiten)  solche  taxono- 
mischen  Strukturen,  wo  jede  Komponente  einer  Gruppe  taxonomisch  näher  zu  jeder 
Mitkomponenten  als  zu  einer  Komponenten  der  anderen  Gruppe  desselben  Ranges  ist. 
Auf  dieser  Etappe  kann  die  Matrix  der  abgesonderten  Untergruppe  auch  negative 
¿-Werte  einschließen,  nach  ihrer  absoluten  Größe  aber  sind  sie  geringer  als  ¿-Werte, 
die  die  gegebenen  Komponenten  mit  den  Komponenten  anderer  Untergruppe  verbin¬ 
den.  Die  Endetappe  der  Heterogenität  zeichnet  sich  durch  solche  Struktur  aus,  wo  alle 
«¿»  innerhalb  der  Untergruppen  positiv  und  zwischen  ihnen  negativ  sind. 

11.  Das  Wachstum  der  Heterogenität  der  Struktur  des  Taxons  wird  von  der  Erhö¬ 
hung  der  Dispersion  der  ¿-Indexe  begleitet  und  kann  durch  dieselbe  zum  Ausdruck 
gebracht  sein.  Der  Verfasser  bewies  folgendes  Theorem: 

c2t  =  t2  =  r2. 

Das  bedeutet,  daß  die  Dispersion  von  t  dem  mittleren  t 2  gleich  ist  und  zugleich 
auch  dem  mittleren  Quadrat  der  Korrelationskoeffizienten  der  Merkmale,  die  bei  der 
Analyse  des  gegebenen  Taxons  ausgenutzt  waren.  Daraus  folgt,  daß  die  steigende 
Heterogenität  eines  Taxons  mit  der  Steigerung  der  mittleren  quadratischen  Korrelation 
der  Merkmale  zusammenhängt. 

12.  Die  exakte  Systematik  schafft  eine  feste  Grundlage  für  das  Studium  der  Evo¬ 
lution  der  Taxone.  Alle  unseren  Überlegungen  über  die  organische  Evolution  beruhen 
auf  den  Kategorien  des  natürlichen  Systems,  obgleich  es  Arten,  Gattungen  oder  Ta¬ 
xone  höherer  Ranges  sind.  Aber  bevor  wir  über  die  historische  Entwicklung  des 
Taxons  zu  sprechen  beginnen,  ist  es  notwending,  möglichst  präzis  seine  Struktur 
zu  studieren.  In  diesem  Sinne  ist  das  weit  verbreitete  Postulat  «das  System  muß 
phylogenetisch  sein»  durch  eine  Gegenbehauptung  —  «die  Phylogenie  muß  systema¬ 
tisch  sein»  zu  ersetzen,  d.  h.  die  Phylogenie  muß  aus  dem  natürlichen  System,  das 
den  Realitäten  der  Natur  entspricht,  ausgehen. 

13.  Die  von  uns  empfohlenen  Methoden  der  Taxonomischen  Analyse  können  ne¬ 
ben  den  Taxonen  auch  zu  anderen  natürlichen  Komplexen  wie  Biozönose,  Faunen  und 
Floren,  angewandt  werden. 


RELATIONSHIPS  BETWEEN  THE  NEARGTIC 
AND  PALAEARCTIC  AGROMYZIDAE  ( DIPTERA ) 

K.  A.  Spencer 
(London,  U.  K.) 

Following  study  of  the  Canadian  Agromyzidae  during  the  past  two  years  a  reaso¬ 
nably  balanced  picture  of  the  Nearctic  species  has  now  emerged  and  a  detailed  assess¬ 
ment  of  the  relationships  between  the  Nearctic  and  Palaearctic  species  is  at  last 
possible. 
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The  Agromyzidae  have  existed  as  a  family  at  least  since  the  Eocene.  At  that  time 
the  climate  in  the  northern  hemisphere  was  significantly  warmer  than  today  and 
a  deciduous  Arcto-Tertiary  forest  extended  in  an  unbroken  belt  from  Greenland 
through  Alaska  to  Eastern  Siberia.  Many  modern  plant  genera  familiar  as  hosts 
of  the  Agromyzidae  today,  such  as  Acer,  Ainus,  Betula,  Carex,  Cornus,  Populus,  Quer- 
cus,  Salix  and  Ulmus  have  been  confirmed  by  pollen  analysis  in  this  Arcto-Tertiary 
forest.  These  and  doubtless  numerous  other  host-plants  of  the  Agromyzidae  thus  had 
continuity  of  distribution  between  North  America  and  E.  Asia  and  it  is  this  essential 
fact  which  accounts  for  the  striking  uniformity  of  genera  apparent  in  the  Nearctic 
and  Palaearctic  Agromyzidae  today. 

The  Nearctic  Agromyzidae  can  be  conveniently  divided  into  four  distinct  groups: 

1.  Species  introduced  in  modern  times  by  human  agency.  Introduced  species  are 
not  a  significant  factor  in  the  relationship  between  the  Nearctic  and  Palaearctic  Agro¬ 
myzidae.  Not  more  than  14  or  less  than  4%  of  the  375  described  Nearctic  species  are 
considered  to  represent  introductions. 

2.  True  Holarctic  species  which  have  moved  into  North  America  from  Asia  via 
the  Bering  land  bridge  or  in  the  opposite  direction  at  different  periods  during 
the  Pleistocene  or  in  a  few  cases  even  earlier. 

There  are  58  species  in  this  group.  Significantly,  of  these  17%  are  in  the  genus 
Cerodontha,  which  feeds  exclusively  on  Monocotyledonae  —  predominantly  Cyperaceae , 
Gramineae  and  Juncaceae,  while  the  average  for  the  other  five  main  genera  is  5%. 
Now  these  are  precisely  the  plants  which  would  he  expected  on  the  Bering  land 
bridge  which  existed  during  the  warmer  interglacial  periods  of  the  Pleistocene. 
If  we  analyse  the  host-plants  of  all  the  Holarctic  species,  it  becomes  possible  to  re¬ 
construct  the  flora  of  Beringia,  as  it  must  have  existed  at  one  time  or  another  to  per¬ 
mit  the  interchange  which  has  obviously  occurred  (Spencer,  in  press). 

3.  Species  which  can  clearly  be  associated  with  related  species  in  the  Palaearctic 
Region.  A  large  group  of  species  falls  into  this  category  in  which  the  populations  have 
been  isolated  for  sufficiently  long  for  spéciation  to  have  taken  place  but  very  closely 
related,  if  not  actual  sister-species,  are  present  on  the  one  hand  in  North  America 
and  on  the  other  in  the  Palaearctic  Region. 

It  is  interesting  to  find  that  four  new  Nearctic  species  have  sister-species  in  Ja¬ 
pan  (Spencer,  in  press).  However,  there  is  not  one  species  with  a  distribution  limited 
to  Japan  and  the  Nearctic  Region.  There  has  thus  been  no  recent  interchange  between 
Japan  and  North  America  but  there  clearly  has  been  an  interchange  at  a  somewhat 
earlier  date. 

4.  Endemic  species,  some  certainly  of  early  origin. 

This  is  the  largest  group  of  Nearctic  species.  The  majority  can  readily  be  included 
in  genera  which  occur  widely  in  the  Palaearctic  Region  or  even  throughout  the  world 
and  are  obviously  derived  from  ancestors  present  in  the  Arcto-Tertiary  forests 
of  the  Eocene. 

I  hope  that  with  these  brief  remarks  I  have  been  able  to  give  some  general 
picture  of  the  complex  series  of  interchanges  between  Asia  and  North  America  which 
has  produced  the  pattern  of  distribution  and  relationships  found  in  the  Holarctic 
region  today. 


nHJIHJIBmHKH  PABHHHHOR  TAHTH  3AHAAHOH  CHBHPH 
V.  K.  Stroganova  —  B.  K.  CïporaHOBa 
(EuojiozuuecKuü  uncruTyr  CO  AH  CCCP,  Hoeocuôupcn,  CCCP) 

npeflCTaBiiTejiH  Tenthredinoidea  HacejmiOT  Bce  Jian,n;ma($TLi  3anaflHon  Cn6npn. 
B  cocTaB  $aym>i  paBHiiHHon  Tanni  BXOflnT  6ojiee  100  bh^ob,  othochii];hxch  k  11  no/jce- 
MencTBaM. 

Pa3BHBaHd>  Ha  caMBix  pa3JiHum>ix  pacTennnx,  nnjiHJitin;HKH  o6pa3yiOT  paß  aKOJio- 
rnnecKHX  rpynn.  /Jjih  ceBepHLix  TaeîKHLix  JiecoB  Hanöojiee  xapamepHa  aKOJiornnecKaH 
rpynna,  CBinanHan  c  BJiaamtiMn  3aTeHeHHtiMn  moxoblimh  eJiLHHKaMn  n  jincTBeHHHu- 
HHKaMH.  OHa  BKJnouaer  29  bhjìob,  h3  KOTopBix  OCHOBHBIMH  HBJiHiOTCìi  Cladius  vimina- 
lis  Fall.,  Caliroa  annulipes  Kl.,  Messa  nana  Kl.,  Arge  fuscipes  Fall.  B  npnoöCKOn  ce- 
BepHoìi  Taiire  Han^eH  Pristiphora  erichsonii  Htg.,  a  b  ceBepmbix  Jiecax  öaccenna  p.  Ehh- 
cen  —  Arge  zhelochovzevi  sp.  n.  G  npo,n;BHìKeHHeM  k  lory  cocTaB  JiecoB  6oaee 
pa3Hoo6pa3eH,  uto  BBi3BiBaeT  noHBJiemie  b  cpe^HeTaenmon  nojioce  hoblix  bh^ob,  >kh3- 
HeHHO  CBH3anHLix  c  jincTBeiramten,  OCHHOH,  phöhhoh,  mnnoBHHKOM  h  T.  ¿i;.  ( Strombo - 
cera  delicatulus  Fall.,  Fenusa  pusilla  Lep.,  Arge  pyrenaica  André,  Trichiosoma  siluati- 
cum  Leach,  h  p;p.,  ao  80  bhæob).  B  ^peHiipoBamiLix  pa3HOTpaBHBix  Jiecax  jKiiByT 
npeHMyrgecTBeHno  Arge  dimidiata  Fall.,  Macrophya  annulata  Geoffr.,  Croesus  sep- 
tentrionalis  Geoffr.,  Arge  rosae  L.  n  np.  lOîKHLie  XBOHHtie  Jieca  HacejmiOT  73  Bn^a 
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nHJIHJIBIftHKOB,  CBH3aHHLIX  C  COCHOÍÍ,  6epe30H,  CMOpOftHHOH  h  ftpyrnMH  pacTeniiHMH. 
K  hum  othochtch  Diprion  pini  L.,  Scolioneura  betuleti  Kl.,  Allantus  amoorensis  Cam., 
Rhadinocera  nodicornis  Knw.  Xopomo  ocBem;eHHLie  aapnpyeMtie  cyxne  CTapim,  xapan- 
Tepiiwe  ftjiH  3Toro  panona,  HacejiHiOT  Tenthredo  meso  mêlas  L.,  Tenthredo  schaefferi  KL, 
Pamphilius  nemorum  Gmel.  H  ftp. 

Ha  TeppHTopnn  paBHHHHOH  Tanrn  H3  Beerò  cocTaBa  $ayHBi  b  xbohhbix  cTapnnx 
BCTpeuaiOTCH  82  BHfta,  113  KOTopLix  MaccoBLiMH  MoryT  öbitb  Arge  pagana  Panz.,  Allan¬ 
tus  amoorensis  Cam.,  Dineura  viridodorsata  Retz.  /Jjih  jihctbchhbix  JiecoB  H3BecTHBi 
74  BHfta,  a  Hanöojiee  oöhjibhbi  Arge  ustulata  L.,  Stauronema  compressicornis  L.,  Ptero- 
nidea  ribesii  Scop.  C  otkpbitbimh  npocTpaHCTBaMH,  3aHHTBiMH  jiyraMH,  CBH3aHBi  Tenth¬ 
redo  schaefferi  Kl.,  Rhogogaster  viridis  L.,  Athalia  colibri  Chr.  h  ftpyrne  BHftBi.  B  uircjie 
BimoB  hhjihjibih;hkob  paBiimmoü  Tanrn  24%  hbjihiotch  nojiii30HajiBHBiMn  h  bbixoji;ht 
sa  ee  npefteJiBi:  Croesus  septentrionalis  L.,  Messa  nana  L.,  Cimbex  femorata  L.  h  ftp. 
npoHiiKHOBGHHo  nnjinjiBin;HKOB  Ha  ceBep  BCJieft  3a  kopmobbimh  nopoftaMn  oÖ'bhchhot, 
HanpHMep,  HaxoîKfteHne  b  jihctbghhhhhom  h  6epe30B0M  peftKOJiecBe  Nematinus  caledo- 
nicus  Cam.,  Pristiphora  coniugata  Dahlb. 

B  $ayHO  Tenthre dinoidea  paBHHHHOH  Tanra  moîkho  BBifteJiHTB  rpynnBi  BHftOB,  HMeio- 
ipnx  cxoftHBie  uepTBi  pa3BHTHH.  Hanöojiee  Mirorouncjiemiyio  rpynny  (89  BHftOB)  o6pa- 
3yiOT  niuiHJiBm¡HKH,  HMeioipne  cBo6oftHOHîHBym;Hx  jihhhhok,  h3  hhx  neKOTopBie  CTpoHT 
nayTHHHBie  rHe3fta  (12  bh/job:  Lyda  nemoralis  Ensl.,  L.  erythrocephala  L.,  Pamphi¬ 
lius  betulae  L.  H  ftp.).  H3  CTeÔJieBBix  hhjihjibiuhkob  OTMeneHo  4  BHfta.  MnHnpyiOEftHX 
nnjiHJiBm;nKOB  BCTpeuaeTCH  7,  a  rajuioo6pa3yiom;Hx  —  10  BHftOB.  Cpeftn  nocjieftHnx  Mac- 
coBoro  pa3MHO>KeHHH  ftOCTnraiOT  Euura  amerinae  L.,  Pontania  caprea  L.,  P.  vesica- 
tor  Bremi,  P.  viminalis  L.  h  ftp. 

B  aooreorpa^HHecKOM  OTHomeunn  $ayHa  Tenthre  dinoidea  paBHHHiion  Tanrn  npeft¬ 
CTaBJieHa  b  ochobhom  TpaHCnajieapKTnuecKHMn  n  eBponencKO-cnônpcKHMH  BiiftaMH 
(AO  87%). 

no  THny  HHTaHHH  6oJiBmimcTBo  BHftOB  nnjinjiBm;HKOB  paBHHHHon  Tanrn  hbjihiotch 
ojinro^araMir.  HeKOTopBie  othochtch  k  MOHO$araM  ( Rhadinocera  nodicornis  Knw., 
Allantus  amoorensis  Cam.).  HBJieffiie  nojinc^arnn  oTMenaeTCn  cpaBHHTejiBHo  peftKO 
( Croesus  septentrionalis  Geoffr.) .  BpeftHan  ftenTejiBirocTB  hhjiiijibh^hkob  b  TaemHBix 
Jiecax  HaöjnoftaeTCH  HHorfta  Ha  3HannTejiBHBix  njionjaftHX.  Bchbihikh  MaccoBoro  pa3- 
MHomeHHH  ftaiOT  Diprion  pini  L.,  Diprion  similis  Hart.,  Cimbex  femorata  L.  n  mho- 
rne  ftpyrne. 


TETPAHHXOBBIE  KJIEIIliH  TAß^KHKHCTAHA 
Z.  I.  Strunko  va-3.  H.  CTpyriKOBa 

(IlncTUTyr  300Jiozuu  u  napa3urojiozuu  AH  TadxcCCP,  /jywanôe,  CCCP) 

TeTpaHHxoBBie  KJienjn  b  TaftJKHKHCTaHe  pacnpocTpaneHBi  mnpoKo  n  oTMeueriBi  Ha 
BBicoTax  OT  300  fto  3860  m  Haft  yp.  m.  npeftCTaBJieHBi  ohh  TpeMH  ceMencTBaMH:  Tetra- 
nychidae ,  Bryobiidae  h  Tenuipalpidae.  HanöojiBmee  BHftOBoe  pa3HOo6pa3ne  n  kojih- 
necTBO  MaccoBBix  $opM  npnHaftJiejKHT  ceM.  Bryobiidae  (27  BHftOB)  ;  b  TaftîKHKHCTaHe 
BCTpenaioTCH  npeftCTaBHTejin  5  poftOB  stoto  ceMencTBa.  CeM.  Tenuipalpidae  npeftCTaB- 
jieHO  7  BHftaMii.  H3  ceMencTBa  Tetranychidae  OTMeneHO  nona  9  BHftOB. 

H3  43  ftocTOBepHo  ycTaHOBJieHHBix  BHftOB  TeTpaHHxoBBix  KJierpen  25  hbjihiotch  ho- 
bbimh  ftjiH  TaftîKHKHCTaHa  h  OTMeuaiOTCH  iiaMH  BnepBBie,  22  —  hobbio  ftJin  CpeftHen 
A3HH,  1  —  hobbih  ftjiH  CCCP  ( Aplonobia  deina  Pritch.  et  Bak.,  H3BecTHBin  H3  AMe- 
pnKH,  BamnHrTOH,  c  Balsamorrhiza  sagittata ),  ftoÔBiTBin  HaMii  b  Y36eKHCTaHe  c  Te- 
pecKeHa,  n  5  hobbix  ftjiH  HayKH:  Z?rz/o&m  oblonga  Liv.  et  Mitr.,  B.  tadjikistanica  Liv. 
et  Mitr.,  B.  multisetis  Liv.  et  Mitr.,  B.  reckiana  Mitr.  et  Strunk.,  B.  livschitzi  Mitr. 
et  Strunk,  (in  litt.). 

r opHBin  pejiBe$  TaftîKHKHCTaHa,  a  Tamne  (|)H3nKo-reorpa<i>HuecKHe  <J)aKTopBi  —  TeM- 
nepaTypa,  oTHOCHTejiBHan  BJianmocTB  B03ftyxa,  KOJinnecTBo  ocaftKOB,  cTeneHB  hhcojih- 
pnn,  xapaKTep  pacTHTejiBHoro  n  nouBeimoro  noKpoBa  n  t.  ft.  —  Hajiomnjin  OTneuaTOK 
na  pacnpeftejieHne  TeTpaHHxoBBix  KJiemen  no  TeppHTopnn  pecnyôJiHKH.  3th  KJienpi, 
KaK  (J)HTO(|)arH,  TecHo  CBH3aHBi  c  onpefteJieHHBiMH  kopmobbimh  pacTeHHHMn  n  b  cBoeM 
pacnpocTpaHeHHH  oôiiapyîKHBaiOT  ii3BecTiiyio  BepTHKajiBHyio  hohchoctb. 

B  npeftejiax  TaftnoiKHCTaHa  oöbihho  BBiftejimoT  ueTBipe  nouBeHHO-KJiHMaTHHecKnx  n 
ÖOTaHnKO-^ayHHCTHHeCKHX  BepTHKaJIBHBIX  HOHCa. 

1.  none  HH3KOTpaBHBIX  HOJiycaBaHH  3aHHMaeT  HH3MeHHBie  OÖJiaCTH  Ha  ypOBHe  350 — 
600  M.  Oayna  TeTpaHHxoBBix  KJiemen  3ftecB  npeftCTaBJieHa  14  BHftaMH:  8  H3  ceM.  Bryobiig 
dae ,  4  —  H3  ceM.  Tetranychidae  n  2  —  H3  ceM.  Tenuipalpidae.  CpeftH  hhx  onacHeiimHH 
BpeftHTejiB  xjionnaTHHKa  Tetranychus  telarius  (L.)  h  OftHH  hobbih  BHft  Bryobia  reckiana 
Mitr.  et  Strunk. 

2.  none  cyÓTponnuecKoro,  hjih  apnftHoro,  peftKOJiecBH,  3aHHMaioiftHH  bbicotbi  600— 
1200  M.  TeTpaHHxo(J)ayHa  3Toro  nonca  npeftCTaBJieHa  16  BHftaMH:  9  —  ceM.  Bryobidae , 
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4  —  Tetranychidae  h  3  —  Tenuipalpidae.  CpeAn  mix  10  biiaob  KJiem;en,  ne  OTMeneiiiiBix 
b  nepBOM  nonce,  cBH3aHLi  c  HajinnneM  3AecB  OTcyTCTByiomnx  b  nepBOM  nonce  nopMo- 
BLix  pacTemin. 

3.  IIohc  mnpoKOJincTBeHHOii  Meso^njiLHon  jiecHOn  pacTmejiLHOCTn,  orpaiinneiiiiBin 
BticoTaMn  1000—2400  m.  3accb  BBinaAaeT  MancimajiBiioe  nojninecTBo  ocaAnos 
(ao  1300  mm  b  toa).  BoraTan  pacTnTeJiBHocTB  aToro  nonca  cocpeAOTonnjia  Ha  ce6e  h 
caMoe  èojiLinoe  nojinnecTBO  bhaob  TeTpamixoBtix  njieigen  (26):  16  bhaob  h3  ceM.  Bryo- 
biidae,  5 — Tetranychidae  n  5  —  Tenuipalpidae.  CpeAn  nnx  4  hobbix  BHAa  H3  poAa 
Bryobia.  B  btom  nonce  OTcyTCTByioT  bham,  CBn3aHiibie  c  pacTHTejitnocTLio  nnanoTpaB- 
HBix  nojiycaBami,  ho  yBejinnnBaeTCn  nncjio  bhaob  ceM.  Bryobiidae,  CBH3aimi>ix  c  nop- 
MOBBiMH  pacTemiHMH,  npoii3pacTaion];HMH  b  btom  nonce. 

4.  Ilonc  cyöajiLnnncKon  n  ajiBnnncnoH  pacTnTejitHOCTn,  pacnojiojneHHBin  na  bbico- 
Tax  OT  2400  AO  3300  m  naA  yp.  m.,  xapaKTepn3yeTcn  cypoBtiMn  KJiHMaTimecKnMn  ycjio- 
BnnMH.  TeTpaHHxo(|)ayHa  aToro  nonca  OTHocnTejiBiio  cnaöo  H3ynena  n  npeACTaBJieHa 
nona  HecKOJibKHMn  BHAaMn  H3  ceM.  Tetranychidae  n  Bryobiidae. 

HanBLicmen  BepTnnajiBHon  tohhoh  oônapyîKeHnn  pacTHTejiBiionAHBix  KJienjen  hb- 
jineTcn  BBicoTa  3860  m  HaA  yp.  m.  3Aecb  HanAem>i  HenoTopBie  biiabi  ceM.  Bryobiidae 
( Hystrichonychus  nepetae  Bagd.  n  Tetranycopsis  hystriciformis  Reck). 


O  BEPTHKAJIBHOM  PACnPOGTPAHEHHH  BBICniHX  REIIiyEKPRIJIBIX 
(. RHOPALOCERA  H  HETEROCERA )  CPEAHER  A3HH 

J.  L.  Stschetkin  — K).  JI.  m  e  t  k  n  h 
(IlncTUTyr  300Jiozuu  u  nap  a3ur  ojio  zuu  AH  TadotcCCP,  flywanòe,  CCCP) 

B  HacTonin;ee  BpeMn  pnA  3oojiotob  yjne  He  paccMaTpnBaeT  $ayHy  CpeAHen  A3H11 
nan  eAHHoe  n;eJioe,  cniiTan  paBHHHHyio  n  ropnyio  nacTH  nocjieAHen  b  (^aynncTnnecKOM 
OTHomeHHH  oôocoéjieiiHBiMH.  OAHano  h  ropHan  $ayHa  CpeAHen  A3nn  no  BHAOBOMy 
cocTaBy,  aKOJiornnecKHM  ocoöeimocTHM  n  nponcxojKAennio  no  BepTnnaJiBHOMy  npo- 
$hjiio  HeoAHopoAHa. 

B  K)ro-3anaAHOM  TaAnmnncTaHe,  BHJiioHaiomeM  n  rnccapcnnn  xpeöeT,  rAe  $ayna 
BBicinnx  nemyeKpBijiBix  ii3yneHa  Hanôojiee  hojiho,  aBTop  BBiAenneT  3  BepTnnajiBHBix 
nonca:  apnAHBin  paBHHHHO-iiii3HoropHBin  (ot  350  ao  800—900  m),  cpeAHeropiiBin,  npe- 
nMyigecTBeHHo  JiecHon  (ot  800—900  ao  npnMepHO  3200  m),  n  BBiconoropHBin. 

B  apHAHOM  nonce  oTMeneHo  43%  bhaob,  b  cpeAHeropHOM  75%  n  b  BBiconorop- 
hom  20%.  Biiabi,  He  BBixoAnmne  3a  npeAeJiBi  apnAHoro  nonca  (noncHBie  aHAeMHKii), 
cocTaBjimoT  48%  no  OTHomeHnio  k  BHAOBOMy  cocTaBy  a^hhoto  nonca,  BCTpenaiomnecn 
TOJiBKO  b  cpeAHeropHOM  —  oKojio  54%,  a  b  BBicoKoropHBix  —  21%.  OAHano  (|)opM,  xa- 
panTepHBix  a^ih  BBiconoropnn,  t.  e.  npnyponemiBix  npenMym¡ecTBeHHo  n  aTOMy  noncy 
(cioAa  BXOAHT  cocTaBHOn  nacTBio  n  noncHBie  aHAeMnnn),  HecpaBHemio  SojiBme,  BBiine 
46%;  b  apHAHOM  n  cpeAHeropHOM  naTeropnn  «xapanTepHBix  bhaob»  cocTaBJineT  coot- 
BeTCTBeHHO  noHTH  58  h  64%  no  OTHomeHnio  n  nncjiy  bhaob  nonca. 

HaoôopoT,  nncjio  o6ih;hx  bhaob  ajih  apnAHoro  h  cpeAHeropHoro  hohcob  He  aoctii- 
raeT  b  cpeAHeM  24%  no  OTHomeHnio  n  nx  oö^eAHHeHHOMy  enneny  c|)opM,  a  o6hj,iix 
bhaob  ajih  cpeAHeropim  n  BBiconoropnä  Mem>me  20%.  TannM  o5pa30M,  oônjne  aneMeHTBi 
coceAHHx  noncoB  ne  npeBBimaiOT  V4  nx  BHAOBoro  cocTaBa,  a  (|)opMBi,  npiiyponemiBie 
TOJinno  n  a^hhoh  BBicoTe  (noncHBie  aHAeMnnn),  n  TeM  öojiee  rpynna  «xapanTepnwx 
bhaob»,  ecjin  n  He  npeoÖJiaAaiOT  b  tom  hjih  hhom  nonce,  to  cocTaBjimoT  oneHB  BBiconyio 
AOJiio.  ÜHane  roBopn,  $ayHa  na>nAoro  BepranajiBHoro  nonca  pe3no  OTJinnaeTcn  ot  co- 
ceAHen,  oneHB  cBoeo6pa3Ha  n  caMo6niTHa.  JJanœ  OTHoenTejiBHo  MOJioAan  (|)ayHa  bbico- 
noropnn,  chjibho  oöeAHemian  n  coAepjnaman  3HannTejiBiioe  nncjio  innpono  pacnpocTpa- 
neHHBix  aBpnSnoiiTHBix  $opM,  Bee  îne  iiMeeT  3aMeTHoe  nncjio  aHAeMnnoB  11  npeACTaB- 
jineTcn  BecBMa  cBoeo6pa3Hon. 

HcxoAn  H3  Toro,  hto  (J)ayHHCTHnecnne  pa3Jinnnn  Me>HAy  BepTnnanBHBiMn  noncaMn 
3HanHTejiBHo  öojiBHine,  neM  nepTBi  cxoACTBa,  h  (fiayHa  naJKAoro  nonca  onenn  CBoe- 
o6pa3Ha,  npnxoAHTcn  BBinjieHnTB  ne  tojibho  paBHHHiio-HH3noropHyio  n  ropHyio  $ayiiBi, 
ho  n  BBiconoropHyio. 

Ecjih  $ayHBi  coceAnnx  noncoB  (113  noTopwx  BBicoTa  HanSojiBinero  no  BepTnnajin 
MeHee  2.5  hm)  pe3no  HecxoAHBi  Aajne  b  npeAenax  oahoto  npo^njiBHoro  pa3pe3a, 
to  (JayiiBi  pa3JinnHBix  xpeÖTOB,  pa3AejieHHBix  cothhmh  muiOMeTpoB  n  BBiconnMn  ro- 
paMn,  Ha  cooTBeTCTByromnx  BBicoTax  ona3BiBaioTCn  oneHB  6jih3Hhmh.  Ilpn  cpaBHeHnn 
noMnjienca  nemyenpnuiBix  c  bbicot  1800—2400  m  ns  Bap3o5cnoro  yrgejiBn  (rnccapcnnn 
xpeöeT)  c  cooTBeTCTByioiAen  no  BBicoTe  (2000—2500  m)  cfiayHon  onpecTHOCTen  Xopora 
(IIIyrHaHcnnn  xpeöeT)  ona3BiBaeTcn,  hto  ocHOBHoe  nApo  na?nAoro  113  bthx  niicjieHiio 
paBHBix  noMnjiencoB  cocTaBjimoT  o5rn;He  a^h  hhx  biiabi  (67.4%  no  oTHomemno  noö'BeAn- 
HemioMy  enneny  $opM).  Pa3Jinnnn  HeBejinnn:  myrnaHcnnx  bhaob,  oTcyTCTByioin;iix 
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b  ruccapcKOM  xpeÖTe,  jiimiL  okojio  23%,  a  rnccapcKnx,  ne  BCTpeueHHLix  no#  Xopo- 
roM,  Menee  20%. 

Ornano,  ueM  ^ajitme  mli  ygajineMcn  ot  hcxoahoh  reorpac^nuecKon  toukh,  TeM  Bce 
6ojiee  MOHHeTCH  buaoboh  cocTaB  <|)ayHLi,  nona  r^e-To  ne  3aMeuaeTcn  nepejiOMiibin  py- 
6e?K,  3a  KOTopwM  ynm  npeoÔJiagaioT  uepTbi  pa3JinnHH  $ayn.  Okojio  AjiMa-ATbi  $ayHa 
,n;H$(|)epeHii,HpoBaHa  TaKHíe  na  3  nonca,  ho  bhaoboîi  cocTaB  KajKßoro  H3  hhx  pe3K0  otjiiï- 
naeTCH  ot  cooTBeTCTByiom;Hx  noncoB  IOnmoro  TaAHŒKncraHa. 

TaKHM  o6pa30M,  npn  3ooreorpa(|)HHecKOM  panomipoBaHiin  Cpe^Hen  A3hh  (ii  Apy- 
rnx  BbicoKoropHbix  oSjiacTen)  hcoôxoahmo  (fmyny  paccjiaiiBaTb  no  BepTHKaJin,  h  Ane¬ 
mie  npoH3BOAHTb  BHyTpn  KaîKAoro  BepTHKajibnoro  nonca. 


STUDIES  ON  THE  CHAMAEMYIIDAE  {DIPTERA)  OF  PALAEARCTIC  REGION 
V.  N.  Tanasijtschuk  —  B.  H.  TaHacnnuyK 
(Zoological  Institute,  Acad.  Sci.  USSR,  Leningrad,  USSR) 


The  family  Chamaemyiidae  includes  many  externally  similar  species  which  can  be 
identified  only  on  the  base  of  a  detailed  analysis  of  males  genitalia.  A  number 
of  known  species  of  Chamaemyiidae  increased  recently  very  much;  more  than  80  spe¬ 
cies  were  found  on  the  territory  of  the  USSR  (compared  with  10 — 12,  known  earlier), 
60  of  them  are  the  new  ones.  In  other  regions  of  Palaearctic  40  species  were  described, 
the  most  of  them  occurs  in  Europe.  The  real  volume  of  the  Chamaemyiidae  —  fauna 
of  Palaearctic  appears  to  include  about  200  species  and  possibly  it  is  much  more. 

In  Palaearctic  occur  5  genera  of  Chamaemyiidae ,  4  of  them  are  found  in  the  USSR. 
Nothing  is  known  about  the  biology  of  Acrometopia  as  yet.  The  larvae  of  the  other 
4  genera  have  predaceous  habits.  They  can  be  divided  into  5  groups  according  to  ty¬ 
pes  of  their  preys. 

The  species  of  the  first  group  are  the  most  numerous  and  as  a  rule  widely  distribu¬ 
ted.  They  are  more  or  less  wide  oligophagous  on  the  free  living  aphids  on  hardwood 
trees,  shrubs  and  grasses.  The  flies  have  4 — 5  generations  per  year  (on  the  Middle 
Asia — still  more).  The  hibernating  stage  are  puparia.  There  are  the  data  about  some 
Leucopis  feed  upon  mites  of  the  family  Tetranychidae  and  upon  psyllids.  This  group 
consists  of  many  species  of  Leucopis. 

The  species  of  the  second  group  are  the  narrow  oligophagous  upon  aphids 
in  galls  on  hardwood  trees  and  shrubs.  We  have  found  them  in  galls  of  Forda  on  Pi¬ 
stacia  and  in  some  galls  on  Populus.  Those  species  seem  to  be  of  the  great  role 
in  the  control  of  gall  aphid  populations.  The  overwintering  stage  is  the  adult  one. 
Some  Leuco/ns-species  belong  to  this  group. 

The  larvae  of  the  third  group  are  also  the  narrow  oligophagous  on  Adelgidae 
and  Lachnidae  on  coniferous  trees.  The  group  includes  Cremi) ania  and  some  species 
of  Leucopis.  Some  species  were  introduced  to  North  America  to  control  Adelges  piceae 
Ratz.  Biology  of  many  species  of  the  group  was  thoroughly  investigated  and  described 
by  Canadian  entomologists.  Not  less  than  8  species  of  this  group  are  widely  distribu¬ 
ted  in  Palaearctic. 

Of  the  fourth  group  consists  of  some  species  of  Leucopis ,  feed  on  eggs  and  newly 
hatched  larvae  of  Coccidae  under  the  body  of  female  or  ovisacks.  Leucopis  ( Leuco - 
pomyia)  alticeps  Czerny  has  been  studied  more  thoroughly;  it  is  known  to  play 
an  effecient  role  in  the  biological  control  of  Pseudococcus  comstocki  Kuw.  in  the 
Middle  Asia  and  Transcaucasus.  The  larvae  of  that  fly  destroy  about  90%  of  overwin¬ 
tering  eggs  of  the  mealybug.  They  control  also  the  population  density  of  Eulecanium 
corni  Bouche  in  some  regions  of  Middle  Asia.  L.  alticeps  has  5 — 6  generations  per 
year.  The  second  and  third  instar  larvae  overwinter  among  the  eggs  of  Coccidae . 

Our  investigations  allow  to  pick  out  the  fifth  group  of  Chamaemyiidae  (genera 
Chamaemyia  and  Parochthiphila) .  They  feed  on  Coccidae  under  the  leafsheaths  and 
on  rocks  of  grasses.  The  larvae  of  Parochthiphila  were  found  on  the  scale-insects 
from  Agropyrum  and  Arundo ,  the  Chamaemyia- larvae  —  on  Festuca.  A  large  amount 
of  Chamaemyiidae  occur  as  a  rule  in  the  grass  biotopes,  and  it  is  possible  to  suppose 
that  the  flies  play  an  essential  role  in  the  supporting  of  the  biological  equilibrium 
of  these  biotopes. 

All  the  Chamaemyiidae  have  the  underdeveloped  gonades  after  the  imaginai 
moulting,  they  need  the  additional  feeding.  Imagoes  of  Leucopis  feed  on  the  sweet 
excreta  of  aphids  and  immature  females  of  Coccidae.  The  feeding  habits  of  the  other 
genera  is  not  investigated. 

Chamaemyiidae  appear  to  be  more  biologically  variable  group  that  it  was  suppo¬ 
sed  earlier,  and  the  influence  of  these  predators  on  the  population  density  of  some 
pests  seem  to  be  more  significant  that  it  was  considered. 
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BHE II AJIE APKTHHECKHE  CBH3H  ^OJirOHOGHKOB  CPEAHEH  A3HH 

H  KA3AXCTAHA 

M.  E.  Ter-Minassian  —  M.  E.  Tep-MnHacnn 
(3ooA02unecKuu  uuctuti/t  AH  CCCP ,  Jlenumpad,  CCCP) 


B  nycTBiHHO-cTeiiHOM  nonce  IlajieapKTHKH  ijeHTpoM  MHoroo6pa3nn  Cleonini  hb- 
jineTcn  Cpe^nnn  A3hh  h  Ka3axcTan,  oTciOAa  ii3BecTH0  okojio  125  bhaob.  3ia  $ayHa 
b  Bbicmeii  CTeneHn  caMOÖBiTHa.  LJejibin  puA  MOHOTHnnuecKiix  poaob  (hjih  hoapoaob, 
no  MHeiiHK)  HeKOToptix  iiccjieAOBaTejieñ)  siiAeMnueH  ajih  stoh  TeppnTopnn.  TaKOBBi 
Leucochromus  Mötsch.,  Surchania  Leb.,  Trichocleonus  Motsch.,  Monolopus  Fst.,  Bra- 
chycleonus  Fst.,  Epexochus  Reitt.  3Hfl,eMHneH  TaKHie  poA  Anisocleonus  Fst.  c  2  bh- 
A&mh:  A.  atrox  Fst.  n  A.  taciturnus  Fst.  MHome  poABi  c  6ojiee  mnpoKHM  pacnpocTpa- 
nemieM  HMeiOT  b  CpeAHen  A3Hii  h  Ka3axcTaHe  shagmhhhbix  npeACTaBHTejien.  Shacmh- 
KaMH  3Toh  TeppnTopnn  HBJiaeTCH  nouTii  noJiOBima  HaHAeiiHBix  3AecB  bhaob  Cleo¬ 
nini  (57).  Bïïaob,  o6ih;hx  c  HpaiiOM  n  KaBKa30M,  Beerò  23,  bhaob  c  6ojiee  mnpoKHM 
pacnpocTpaiieHneM  b  npeAeJiax  CpeAH3eMHOMopcKOH  noAOÖJiacTH  48. 

Poabi,  k  KOTopBiM  npHHaAJieîKaT  shagmhkh,  no  CBoeMy  apeajiy  MoryT  6bitb  crpyn- 
nnpoBaHBi  cjieAyiomHM  o6pa30M:  1)  sHAeMHUHBie  Leucochromus,  Surchania ,  Trichocleo¬ 
nus  n  Apyrne,  y>Ke  npnBeAeHHBie  BBime;  2)  poabi  co  cpeAH3eMHOMopcKnM  apeajioM  — 
Bothynoderes  Schönh.  c  noApoAOM  Stephanophorus ,  Mecaspis  Schönh.,  Pseudocleonus 
Chevr.,  Eurymetopinus  Winkl.,  Cleonus  Schönh.,  Adosomus  Fst.,  Stephano  cleonus 
Motsch.,  peHTpoM  BHAOBoro  Mtioroo6pa3Hn  KOToporo  HBJineTCH  3a6anKajn>e  n  Mohto- 
jihh;  3)  poabi,  apeajiBi  KOTopBix  bbixoaht  3a  npeAejiBi  najieapKTHKn  b  SiJmoncKyio 
H  MHAO-MajiancKyio  oÖJiacTH:  poA  Temnorrhinus  Chevr.  c  21  bhabmh,  h3  KOTopBix 
b  CpeAHeii  A3hh  5  SHAeMHKOB;  paA  bhaob  pacnpocTpaneH  6ojiee  mnpoKo  b  CpeAH3eM- 
HOMOpCKHX  CTpaHaX,  2  BHAa  H3BeCTHBI  H3  BOCTOUHOH  A$pHKH,  3  H3  IO/KHOH  A^pHKH; 
poA  Pachycerus  Schönh.  (12  bhaob),  bhabi  KOToporo  pacnpocTpaHeHBi  rjiaBHBiM  o6pa- 
30M  b  CpeAH3eMHOMopBe,  ho  2  BHAa  naHAeriBi  Ha  MaAaracnape,  1  b  IOjkhoh  A^pnae, 

1  b  Hhahh;  poA  Eumecops  Hochh.  c  4  bhabmii  b  IlajieapKTHKe  h  oahhm,  E.  lutosus 
Csiki,  h 3  CoMajin;  poA  Xanthoprochilus  Bed.,  pacnpocTpaHeHHe  bhaob  KOToporo  oxBa- 
TBiBaeT  CpeAH3eMHOMopBe  (5  bhaob),  BocTomiyio  h  IOnmyio  A(|)pHKy  (6  bhaob),  Hhao- 
MaJiancKyio  oSjiacTB  (7  bhaob);  poA  Liocleonus  Mots,  c  mnpoKo  pacnpocTpaneHHBiM 
Ha  lore  IlajieapKTHKH  L.  clathratus  01.  h  L.  umbrosus  Chevr.  ii3  Hhahh. 

PacnpocTpaHeHHe  bhaob  3thx  poaob  yKa3BiBaeT  Ha  aP^bhoctb  nycTBiHHoro  kom- 
HJieKca  Cleonini  h  cBH3BiBaeT  (J>ayny  hvctbihb  najieapKTHKn  b  nepByio  oaepeAB  c  ny- 
CTBIHHMH  A(J)pHKH.  ' 

AHajiH3  $ayHBi  Cleonini  CpeAHen  A3hh  h  Ka3axcTaHa  H03B0JiaeT  HaMeTHTB 

2  rjiaBHBie  sKOJiornaecKHe  rpynnBi:  1)  bhabi,  CBH3aHHBie  c  pacTeHHHMH  nycTBiHB,  rjiaB- 
HBiM  o6pa30M  H3  ceMencTBa  MapeBBix;  2)  bhabi,  npnypoueHiiBie  k  6ojiee  mnpoKo  pac- 
npocTpaneHHBiM  b  CTenax  pacTeHHaM  H3  ceMeñcTB  cjionmonBeTHBix,  6o6obbix  h  AP- 
3th  rpynnBi  MoryT  6bitb  oxapaKTepH30BaHBi  n  no  BHemneMy  oöJiHKy.  TKyan  nepBon 
rpynnBi  hmciot  npeHMynjecTBeHHo  CBeTJiyio  noBepxHOCTB  Teaa,  o6pa30BaHHyio  SejiOBaTO- 
cepBiMH  aemyHKaMH,  hokpbitbi  cb6tjibimh  namaMH  hjih  nojiocaMH.  npeACTaBHTejin 
2-h  rpynnBi  oôbihho  TeMHo  oKpameHBi,  n  Ha  HaAKpBuiBax  bhaob  pa3HBix  poaob  bbi- 
AejiaiOTca  xapaKTepHBie  ajih  Cleonini  2  kocbix,  TeMHBix  naTHa-nepeBH3H. 


THE  SYSTEM,  PHYLOGENY  AND  EVOLUTION  OF  THE  FAMILY  BRACONIDAE 

( HYMENOPTERA ) 

V.  I.  Tobias 

(Zoological  Institute  Acad.  Sci.,  USSR,  Leningrad,  USSR) 


The  most  important  biological  and  morphological  evolutionary  tendencies  in  the 
fam.  Braconidae  are  as  follows:  transition  from  ectoparasitism  to  endoparasitism; 
adaptation  of  endoparasitic  groups  to  more  or  less  restricted  systematic  groups  of  hosts; 
infestation  by  endoparasites  of  earlier  developmental  stages  of  the  hosts,  that  leads 
to  the  independent  origin  of  ovo-larval  parasitism  in  different  groups;  reduction 
of  wings  venation  connected  partly  with  decreasing  size  of  the  body;  shift  of  veins 
to  the  base  of  the  wing  proceeding  more  rapidly  in  arid  condition;  shortening 
of  clypeus  with  formation  of  the  «mouth  opening»;  reduction  of  occipetal  and 
prepectal  carinae,  notaulices  and  sternaulices;  olygomerization  of  joints  of  antennae 
and  palpi;  elongation  of  labio-maxillary  complex  to  a  proboscis  due  to  the  feeding 
of  adults  on  flowers;  fusing  of  abdomenal  tergites  into  a  carapace;  partial  reduction 
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of  basal  ring  and  separation  of  cuspis  in  the  male  genitalia;  decrease  in  the 
body  size. 

Analysis  of  evolutionary  tendencies  has  made  it  possible  to  evaluate  the  degree 
of  plesiomorphism  and  apomorphism  of  the  characters,  to  separate  convergent  cha¬ 
racters  from  those  of  phypogenetic  affinity.  Basing  on  such  analysis  of  the  external 
morphological  characters  and  male  genitalia  supplemented  with  data  on  biology, 
larval  morphology  and  ovaría  of  the  female  fam.  Braconidae  may  be  divided  into 
19  subfamilies. 

There  are  two  main  phylogenetic  branches  in  Braconidae.  The  first  includes 
all  the  ectoparasites  (subfam.  Braconinae) ,  endoparasitic  subfam.  Rogadinae  and 
probably  monotipie  Middle  Asian  subfam.  Telengainae.  They  are  synapomorph  as  re¬ 
gards  the  structure  of  the  «mouth  opening»  and  reduction  of  both  transversal 
anal  veins. 

The  rest  Braconidae  are  endoparasitic  and  are  divided  into  16  subfamilies,  viz. 
larval  ( Helconinae )  and  ovo-larval  ( Calyptinae )  beetle  parasites;  parasites  of  adult 
beetles,  more  rarely  of  some  other  Holomatabola,  sometimes  their  larvae  as  well 
as  IJemiptera  ( Euphorinae );  parasites  of  caterpillars:  Agathidinae,  Sigalphinae  (Si- 
galphus ,  Acampsis) ,  Zelinae  ( Zele ),  Microtypinae  ( Microtypus ,  Orgilus ,  Eubadizon) , 
Micro  gasterinae  (Car  dio  chiles,  Microgaster ,  Apanteles ,  Mirax  and  some  allied  genera), 
Adeliinae  (Adelius,  Myriola,  Paradelius);  poliembrionic  parasites  of  caterpillars  Macro- 
centrinae  (Macrocentrus)  ;  ovo-larval  parasites  of  Lepidoptera  ( Cheloninae )  and  Tenth- 
redinidae  (Ichneutinae)',  larva-pupal  parasites  of  Lepidoptera  (Meteorideinae)  and 
Diptera  (Opiinae  and  Alysiinae );  connected  with  termites  subfam.  Ypsistocerinae. 

The  only  synapomorph  character  of  these  subfamilies  is  endoparasitism.  Some 
of  them  show  a  close  affinity  in  their  biology,  imaginai  morphology  including  male 
genitalia,  female  ovaries  and  larval  structures.  There  is  no  doubt  that  Micro  gasterinae, 
Cheloninae,  Adeliinae  and  probably  Ichneutinae,  as  well  as  Helconinae  and  Calyptinae , 
Opiinae  and  Alysiinae  are  allied  subfamilies.  Through  their  generalized  members 
some  subfamilies  and  groups  of  allied  subfamilies  are  easily  put  close  together 
as  regards  their  plesiomorph  characters  with  the  most  generalized  subfam.  Helconi¬ 
nae,  which  has  the  plesiomorph  wing  venation  and  other  characters.  As  this  rela¬ 
tion  is  based  upon  plesiomorph  characters,  evolutionary  affinities  in  endoparasitic 
branch  can  be  represented  as  fan-like  diverging  ramification  with  Helconinae  in  centre. 

Presence  of  endoparasites  in  the  ectoparasitic  branch  and  their  peculiar  biology 
like  pupation  inside  caterpillar’s  skin,  temporal  paralisation  of  the  host  makes 
it  possible  to  suppose  that  endoparasitism  in  Braconidae  originated  at  last  twice. 
In  the  first  case  the  formation  of  endoparasitism  resulted  in  almost  no  changes 
in  the  host  ecology  (larvae  of  xylophagous  beetles)  or  female  instinct.  The  female 
began  to  lay  eggs  not  outside  host  but  inside  it.  Simultaneously  its  ability  for  per¬ 
manent  paralization  of  the  host  was  lost,  since  this  is  of  great  importance  only  for 
ectoparasites  of  boring  hosts.  In  ectoparasitic  branch  of  Braconidae  the  transition 
from  ectoparasitism  to  endoparasitism  and  from  permanent  paralization  of  host 
to  temporary  one  was  stimulated  by  the  adaptation  to  the  non-boring  hosts  like 
caterpillars. 

Endoparasitism  seems  to  have  been  originating  in  the  specialised  tribes  Exothecini 
and  Hormiini  (Braconinae) .  According  to  the  literature  Colastes  braconius  Hal.  is  en- 
doparasite  of  Rhynchaenus  fagi  L.  (Beirne,  1946)  as  well  as  an  ectoparasite  of  the 
same  host  (Crevecoeur,  1950)  and  Napomyza  lonicerella  Hend.  (Viggiani,  1962). 
It  is  possible  that  the  nature  of  parasitism  of  this  species  depends  on  the  place 
of  the  egg  deposition,  i.  e.  in  or  on  the  host.  A  species  of  one  genus  close  related 
to  Hormius  (Notley,  1956)  is  an  endoparasite  of  the  mature  caterpillar,  prepupa 
and  pupa  of  Leucoptera  codeina  Wshbn.  The  parasite  pupates  inside  the  host  cocoon. 
Pseudavga  flavicoxa  Tobias  of  the  genus  related  to  Hormius  seems  develop  likewise 
in  the  cocoon  of  Bucculatrix  ulmella  Z.,  because  no  ectoparasites  in  the  host  cocoons 
are  known  among  Braconidae.  It  is  interesting  to  note  that  in  all  cases  the  hosts 
are  represented  by  mining  larvae.  It  is  quite  possible  that  endoparasitism  in  Roga¬ 
dinae  had  the  same  origin  in  the  mining  hosts.  Dispite  this  and  morphological 
resemblance  with  Exothecini  and  Hormiini  (in  plesiomorph  characters)  Rogadinae 
may  hardly  be  united  with  the  tribes  mentioned  before  in  one  subfamily.  Biologically 
and  morphologically,  especially  in  respect  to  larval  morphology,  Rogadinae  were 
specialised  in  different  way. 


207 


ZOOGEOGRAPHY  OF  THE  ICHNEUMONID  GENERA  WITH  ONLY  ONE 
OR  TWO  SPECIES  IN  EUROPE  {HYMEN OPTERA) 

Henry  Townes 

(American  Entomological  Institute,  U.S.A.) 

In  Europe,  there  are  196  genera  of  Ichneumonidae  which  contain  only  one  known 

species,  or  two.  Some  of  these  are  in  fact  small  genera.  In  other  cases  the  genera 

contain  additional  species  in  other  geographic  areas.  There  are  some  interesting 
questions  about  which  of  the  genera  that  are  small  in  Europe  have  additional 
species  elsewhere,  and  in  what  parts  of  the  world  they  may  occur. 

I  have  made  some  tabulations  to  see  what  the  actual  figures  and  percentages 

show.  For  this  tabulation,  Europe  is  defined  as  north  of  the  Mediterranean  Sea 

and  west  of  50°  east  longitude.  Other  regions  are  defined  as  is  usual  in  zoogeo¬ 
graphic  work.  The  generic  limits  and  their  species  are  according  to  my  own  ideas 
and  information,  including  undescribed  species  and  genera,  so  the  data  on  these 
do  not  always  match  published  sources.  Genera  with  3  or  more  species  in  Europe 
are  all  excluded  from  the  tabulations.  (The  subfamily  T  er  silo  chin  a  e  is  not  included 
in  this  study  because  information  is  too  incomplete.  Species  known  to  be  introduced 
are  discounted.  There  are  tables  that  give  the  summarized  data,  and  appendices 
that  list  each  of  the  genera  tabulated).  Knowledge  of  ichneumonid  zoogeography 
is  of  course  incomplete,  and  many  of  the  genera  can  be  expected  eventually  to  be 
found  in  one  or  several  regions  from  which  they  are  not  yet  known.  Further  studies 
will  also  tend  to  reduce  the  percent  of  cases  supposed  to  be  endemic  to  Europe 
and  will  probably  increase  the  relative  percent  known  from  the  Ethiopian  Region. 

TABLE  1 


Genera  small  in  Europe  (1  or  2  species) 


Species  in  Europe 

Total  Number 

Occurring  only 

Only  in  Europe  and 

Occurring  also 

of  genera 

in  Europe 

probably  a  relict 

elsewhere 

1 

149 

45 

17 

104 

2 

47 

5 

1 

V 

42 

Many  of  the  smaller  genera  contain  specialized  species  or  species  groups  belon¬ 
ging  to  phyletic  lines  that  are  rapidly  evolving.  Others,  because  of  their  many 
distinctive  characters  and  lack  of  close  relatives,  seem  to  be  relicts  of  groups  that 
are  dying  out.  These  may  be  considered  relict  genera.  Among  the  genera  tabulated 
there  are  18  relict  genera,  17  among  those  with  only  one  species.  One  third 
of  the  genera  with  one  species  in  Europe  are  endemic  to  Europe,  while  only  one 
ninth  of  the  genera  with  two  European  species  are  endemic. 


TABLE  2 

Genera  small  in  Europe  (1  or  2  species),  and  occurring  also  in  other  regions 


In  Europe 

Also  Eastern 
Palaearctic 
Region 

Also  Nearctic 
Region 

Also  Oriental 
Region 

Also  Ethio¬ 
pian  Region 

Also  Austra¬ 
lian  Region 

Also  Neotro¬ 
pic  Region 

146 

o 

o 

89 

56 

13 

11 

20 

C 


The  small  genera  of  Europe  that  are  non-endemic  occur  most  frequently  also 
in  the  Eastern  Palaearctic  and  Nearctic  regions.  Sometimes  there  is  a  single  species 
in  the  genus  that  ranges  through  all  three  regions.  In  some  other  cases  there 

is  a  separate  species  in  all  three  areas  but  the  species  are  closely  related  and 

might  be  considered  subspecies.  The  non-endemic  genera  occur  also  in  the  Oriental 
Region  in  38%  of  the  cases,  in  the  Neotropic  Region  in  14%  and  in  the  Ethiopian 
and  Australian  regions  in  9  and  8  percent  of  the  cases. 

When  a  small  European  genus  not  only  occurs  elsewhere,  but  has  maximum 

spéciation  (or  its  center  of  distribution)  in  some  other  region,  the  distribution 

centers  tend  to  be  Oriental,  Nearctic,  or  Eastern  Palearctic,  or  in  a  few  cases 
Neotropic.  None  of  these  genera  have  distribution  centers  in  the  Ethiopian  or  Austra¬ 
lian  regions. 
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TABLE  3 

Location  of  maximum  spéciation  of  genera  small  in  Europe 


E.  Palaearctic 
Region 

Nearctic  Region 

Oriental  Region 

Ethiopian 

Region 

Australian 

Region 

Neotropic 

Region 

13 

20 

21 

0 

0 

8 

The  isolation  of  the  Ethiopian  fauna  from  that  of  Europe  is  surprising.  Appa¬ 
rently  the  wide  belt  of  desert  and  semidesert  country  separating  the  two  areas 
is  an  explanation.  Such  habitats  are  very  difficult  for  ichneumonids.  Probably  also, 
more  faunal  similarities  will  be  uncovered  when  the  ichneumonids  of  the  Ethiopian 
Region  are  better  known. 


ÜBER  DIE  VERWANDTSCHAFTLICHEN  BEZIEHUNGEN  VON  COMIBAENA 

PUSTULATA  HFN.  UND  EUCHLORIS  (  =  THETIDIA )  i  SMARAGD  ARI  A  F. 

(. LEPIDOPTERA ,  GEOMETRIDAE)  ANHAND  LARVALER  UND  IMAGINALER 

MERKMALE 

E.  J.  Troger 

(Zoologisches  Institut,  Freiburg,  BRD) 

Auf  den  ersten  Blick  sind  die  Falter  der  beiden  Arten  durch  die  Fleckung  bei 
Comibaena  pustulata  deutlich  zu  unterscheiden;  die  Linienzeichnung  ist  etwa  iden¬ 
tisch.  Morphologisch  scheinen  nach  Prout  und  Spuler  kaum  wesentliche  Differenzen 
vorzuliegen;  nach  Pierce  (1914)  ist  der  Genitalapparat  der  6<S  in  den  Grundzügen 
recht  ähnlich  und  deutlich  verschieden  von  den  anderen  Arten  der  Unterfamilie 
Geometrinae. 

Eine  Reihe  von  Autoren  (z.  B.  Lederer,  1853;  Meyrich,  1895;  Staudinger-Rebel, 
1901;  Spuler,  1908 — 1910)  haben  die  beiden  Arten  in  die  gleiche  Gattung  ( Phorodesma 
oder  Euchloris)  gestellt,  z.  T.  unter  Hinweis  auf  die  Eigentümlichkeiten  der  Raupen. 
Meist  enthielt  diese  Gattung  aber  noch  weitere  sicher  nicht  näher  verwandte  Arten. 

Bei  Prout  im  Seitz-Werk  (1915 — 1954)  stehen  die  beiden  Arten  in  verschiedenen 
Genera  ( Comibaena  und  Euchloris ),  durch  zahlreiche  andere  Genera  von  einander 
getrennt. 

Pierce  stellte  auf  Grund  der  Genitalapparate  die  beiden  Genera  nebeneinander; 
ebenso  verfährt  neuerdings  Herbulot. 

Bei  der  Betrachtung  der  Larven  fällt  auf,  daß  sich  beide  mit  Teilen  ihrer 
Futterpflanze  behängen.  Nicht  nur  diese  beiden  Arten  und  ihre  altweltlichen  Ver¬ 
wandten,  sondern  auch  die  Arten  der  nordamerikanischen  Gattung  Synchlora  Guenee 
bedecken  sich  mit  Blattstückchen  (Forbes,  1948);  über  die  Morphologie  der  Larven 
der  nordamerikanischen  Arten  ist  mir  nichts  näheres  bekannt. 

Die  Larven  von  C.  pustulata  leben  an  Quercus,  die  von  Euchloris  smaragdaria 
leben  an  Artemisia ,  Achillea  und  anderen  Compositae.  Entsprechend  ist  auch  das 
Material  für  ihre  Tarnung,  und  so  sind  auch  die  Larven  der  beiden  Arten  äußerlich 
deutlich  verschieden. 

Nach  Entfernung  der  Pflanzenpartikel  sind  jedoch  kaum  noch  Unterschiede 
vorhanden.  Kopf,  Mundteile  und  die  Klauen  der  Thorakalbeine  stimmen  weitgehend 
überein.  Die  Warzen,  an  denen  die  Pflanzenteile  festgeheftet  werden,  sind  dieselben 
(Borste  IV  auf  den  Abdominalsegmenten  1  bis  5  und  Borste  II  auf  Segment  8). 
Auch  sonst  ist  die  Chaetotaxie  nahezu  identisch  (Fehlen  einer  der  beiden  Dorsalbor¬ 
sten  auf  dem  9.  Abdominalsegment  etc.).  Im  Vergleich  mit  anderen  mir  vorliegenden 
Arten  der  Unterfamilie  Geometrinae — z.  B.  auch  mit  der  relativ  nahe  verwandten 
Geometra  papilionaria  L.  —  sind  C.  pustulata  und  E.  smaragdaria  im  Larvenstatium 
so  weitgehend  gleichartig  spezialisiert,  haben  also  so  ausgeprägte  Synapomorphien, 
daß  ich  vorschlagen  möchte,  beide  Arten  wieder  in  einer  Gattung  ( Comibaena ) 
zu  vereinigen.  Die  geschilderten  Differenzen  der  Imagines  scheinen  mir  nicht  auszu¬ 
reichen,  um  eine  generische  Trennung  zu  rechtfertigen. 

Singh  gab  1957  eine  sehr  eingehende  Beschreibung  der  Larve  von  Comibaena 
cassidaria  Guenee;  danach  scheint  diese  Art  völlig  mit  den  hier  besprochenen  überein- 


1  Euchloris  Hbn.  ist  präokkupiert;  nach  Herbulot  (1962 — 1963)  muß  die  Gattung 
Thetidia  Bsd.  heißen. 
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zustimmen.  Es  wäre  sehr  wünschenswert,  noch  weitere  Larven  dieser  Gruppe  zu  kont¬ 
rollieren. 

Eine  ausführliche  Arbeit  des  Autors  über  die  Larvalsystematik  der  Geometridae 
ist  in  Vorbereitung. 


APEAJIOriWECKAH  CTPYKTyPA  H  CTAHOBJIEHIIE 
PEIJEHTHOH  BHTOMOOAyHLI  CHEHPH 

A.  I.  Tsherepanov  —  A.  H.  lI  e  p  e  n  a  h  o  b 
(EuoA,oeunecKUü  uhctutìjt  CO  AH  CCCP ,  Hoeocuöupcn ,  CCCP) 

3HT0M0(|)ayHa  Cnünpii  cjiaraeTcn  113  OTgejiLHtix  nemo  BBipaammiBix  ncTopnnecKii 
CJiOHuiBimixcH  30oreorpat|)HnecKHx  rpynniipoBOK. 

ItepBaa  rpynnnpoBKa  BKJiionaeT  rojiapKTnnecKne  Biigti,  miipoKO  pacnpocTpaneHntie 
na  ceßepe  EBpa3im  n  b  CeBepHoii  AMepiiKe.  Ona  cpaBHiiTejitiio  HeMHoronncjieHiia 
( Pachyta  lamed  L.,  Asemum  striatum  L.,  Acmaeops  pratensis  Laich.,  Lacón  murinus  L., 
Hypnoidus  hyperboreus  Gyll.),  ho  ee  bhabi  MecTaMn  BCTpeuaiOTca  b  üojibihiix  kojih- 
necTBax. 

Biopaa  rpynnnpoBKa  oone^imneT  eBponencKO-cnüiipcKne  bii^li.  Ohh  3aHiiMaiOT  Eb- 
pony  il  öojiee  mm  MCHee  3naniiTejiLHyio  nacTB  Giiüiipn.  y  oahhx  bhaob  ( Hypnoidus 
tenuicornis  Germ.,  Limonius  parvulus  Panz.,  Prionus  coriarius  L.,  Rhagium  mordax  Deg. 
h  AP-)  apean  npocnipaeTca  Ha  boctok  30  06n  hjih  ao  Eimcen,  y  ^pynix  ( Adelocera 
fasciata  L.,  Selatosomus  aeneus  L.,  Leptura  virens  L.,  Strangalia  quadprif  asciata  L., 
Callidium  violaceum  L.  n  3p.)  —  ro  öeperoB  Tiixoro  oneaHa.  3ia  rpynnnpoBKa  öoraTa 
BHgaMH,  oKOJiornnecKii  pa3Hooöpa3Ha  n  cpaBiniTejiBiio  BejniKa  no  uncjieiraocTii  b  6110- 
n,eii03ax. 

TpeTKH  rpynnnpoBKa  npegcTaBjiena  Bii^aMir,  KOTopBie  pacnpocTpaHeriKi  npenMyme- 
CTBemio  b  Ka3axcTane  n  iotkhbix  panonax  3anagHon  Cnöiipn.  K  hhm  othochtch  npeimy- 
rgecTBeHHO  oöiiTaTeJiii  CTenHoro  JiaHAina(|)Ta  ( Cardiophorus  vexillarius  Cand.,  Limoniscus 
suturalis  Gebl.,  Dorcadion  cephalotes  B.  Jak.,  Dorcadion  lydiae  Plav.  n  AP-)* 

HeTBepTan  rpynnnpoBKa  HeMnoronncJieHHa  n  BKJiionaeT  biiabi  MOHrojiBCKon  $ayriLi 
( Sphenoptera  egena  Mannh.,  Tytthaspis  trilineata  Ws.,  Eodorcadion  grumi  Suv., 
Eodorcadion  mongolicum  B.  Jak.,  Brahmina  agnella  Faid.,  Lachnota  henningi  Fisch. 
H  AP-),  3axoflHin,ne  b  npe^ejiKi  roputix  CTenntix  jiaiiAnia(|)TOB  iojkhoh  Cnünpn. 

rinTyio  rpynnnpoBKy  cocTaBJimoT  cnünpckne  bh^li,  Hacejimomiie  pa3JiiiniiLie  pe- 
rnoHLi  Cnüiipn.  3ia  rpynnnpoBKa  iianüojiee  öoraTa  BHgaMii  n  MO>KeT  6litk  pa3gejiena 
Ha  neTLipe  no^rpynnLi:  1)  TpaHCcnöiipcKiie  bhabi  ( Elater  compactus  Cand.,  Selatoso¬ 
mus  sibiricus  Mannh.,  Xylotrechus  altaicus  Gebl.,  Monochamus  impluviatus  Mötsch., 
Tetropium  gracilicorne  Reitt.  n  3p),  pacnpocTpaHeHHKie  ao  ypajia  n  ao  SeperoB 
Tnxoro  OKeana;  2)  aJiTaiicKO-caHHCKiie  bhabi  ( Selatosomus  altaicus  Eschz.,  Cortadera 
semenovi  Plav.,  Leptura  rufiventris  Gebl.,  Judolia  orthotricha  Plav.  HAP-),  HacejiaioniHe 
AjiTaHCKO-GaHHCKiiii  ropHLin  paiiOH;  3)  BOCTOHHOCiïônpcKne  biiabi  ( Harminius  dauri- 
cus  Mannh.,  Selatosomus  reichardti  Den.,  Cornumutila  semenovi  Plav.,  Leptura  cya- 
nea  Gebl.,  Oberea  transbaicalica  Suv.,  Menesia  sulfurata  Gebl.,  Phytoecia  cinctipennis 
Mannh.  n  AP-),  pacnpocTpaiiemiBie  ao  Enncen,  JleHLi  hjih  ot  Eaimajia  n  ao  öeperoß 
Tnxoro  oneaHa;  4)  aMypcKO-yccypnncKiie  Biigti  ( Agriotes  dahuricus  Cand.,  Corymbites 
infirmus  Reitt.,  Callipogon  relictus  Sem.,  Molorchus  ussuriensis  Plav.,  Judolidia  znoj- 
koi  Plav.,  Clytus  venustulus  Plav.,  Necydalis  ussuriensis  Plav.  11  AP-),  Hacejimomne 
30Hy  CMemaiiHLix  XBOimo-mupoKOJiiiCTBeHHLix  JiecoB,  pacnojro/KemiBix  b  öacceünax 
AMypa  n  yccypn. 

IIIecTyio  rpynnnpoBKy  cocTaBJimoT  ocTpoBiitie  BnAti,  nacejimoniHe  Caxajinii  h  Ky- 
piIJILCKIie  OCTpOBa.  3tII  BnAti  MaJIO  CBH3aHBI  C  KOIITIIHeHTOM  HJIH  COBepmeHHO  II30JIII- 
poBaiibi  ot  Hero,  no  cyniecTBy  He  iiMen  inmaKoro  3HaueHHa  b  CTaHOBJieHHn  koiitii- 
HeiiTajiLHon  9HTOMOc|)ayHLi  Cnöiipii. 

Bce  nepenncjieHHLie  rpynnnpoBKn  CKJiaAHBaJincB  iiCTopiinecKii  b  nocjiejieAHiiKOBoe 
BpeMa.  Ohh  oTpawaiOT  oöipyio  apeajiornaecKyio  CTpyKTypy  3iiT0M0(|)ayHBi  Ciiüiipn. 
OAHaKO  ara  CTpyKTypa  b  pa3Jiiiantix  pernonax  Ciiöiipn  neoAnopoAna.  Tan,  b  3anaAnoil 
Cnünpn  npeoSjiaAaiOT  bhabi  eBponencKon  (|)ayHBi,  TorAa  Kan  na  ioro-BOCTOKe  Boctohhou 
Ciiönpn  ocnoBiiyio  Maccy  snTOMO^ayiiBi  cocTaBJiaiOT  aMypcKO-yccypnncKiie  biiabi, 
aBJiaK)in¡iieca  neoTneMjieMon  nacTBio  6non;eH030B  cMemamiBix  XBOHHO-miipOKOJiiiCTBen- 
hbix  JiecoB. 

Ha  oöipeM  (Jone  cnünpcKon  $ayHBi  oÖHapyauiBaeTca  aßiioe  oooraipeniie  BiiAaMii 
3iiT0M0c|)ayHBi  loro-BOCToniiBix  panoHOB  (AMypcKo-yccypnncKHH  öaccenii,  lOmioe  npn- 
MopBe)  h  3iianiiTejiBHoe  oöeAiieiine  b  3anaAnon  Cnöiipn,  ocoöeimo  b  panonax  noJiapHoro 
ceßepa.  3to  oünacnaeTca  Ten,  uto  3HTOMO(|)ayHa  ioro-BOCTOKa  Boctohhoh  Cnônpn 
no  cBoeiviy  nponcxoTKAOHiiio  aBjiaeTca  peJiiiKTOBoñ.  CoxpaniiB  b  cßoeM  cocTaße  MHoam- 
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CTBO  BHflOB  TpcTH*moii  $ayiibi,  ona  ÆonojiHiiTeji&Ho  nonojinneTcn  b  nocjiejicAniiaoBoe 
BpeMíi  3a  cueT  biiaob,  MHrpnpoBaBmiix  h3  flpyrnx  pernoHOB. 

9HTOMO(|)ayHa  3ana^Hon  Cnönpn  (ocoôeimo  ee  ceBepiibix  pañonoB)  $opMnpoBaJiaci> 
B  no3AHeo  nocTrjiflpuaJiBnoe  BpeMn  jiiimb  3a  euer  iiMMnrpaiiTOB,  npoHHKniiix  TyAa 
h 3  Eßponbi,  AjiTaa  ii  Boctouiioíi  Cnönpn.  npn  3tom  oahh  h3  hhx  paccejiajiiicb  öbicTpee 
h  3anHJiii  oSimipiibie  npocTpaHCTBa  Ciióiipii  n  Eßponbi.  ^pyriie  bh^h  ^BnraJincb  m eA- 
jieHHee,  Tan  uto  eBponeiicane  bhabi  npoABimyjmcb  Ha  boctob  Jinnib  a°  3anaAHoií  Cn- 
6npn,  a  BocToniiocHÖiipcKne  bhabi  npomiajiii  na  3anaA  30  3anaAHoro  npiióanaajibH 
H  T.  a.  Ha  nyra  3Toro  BCTpeunoro  paccejieHnn  KpynHbie  pean  (06b,  Emicen  n  AP-) 
n  ropHbie  xpeÖTbi  cjiyjanjiH  pyöejaaMH,  npenuTCTBOBaBrnnMii  hjih  no  apaimeii  Mepe 
3aTpyAHHBiniiMii  pacnpocTpaHeHne  MHornx  biiaob.  3to  noATBep>KAaeTcn  TeM,  uto  ajih 
HenoTopbix  eBponencKiix  bhaob  pyöemoM  BocTonnoro  pacnpocTpaHeHnn  HBjineTcn  6ac- 
cenH  p.  06n,  a  ajih  boctouho-ciiöhpcbhx  biiaob  pyöemoM  3anaAHoro  HanpaBjieHiin 
cJiynaiT  öaccenH  p.  Eiincea.  BMecTe  c  TeM  cjieAyeT  oTMeniTb,  uto  3tii  pean,  Heca 
Tenabie  boabi  Ha  ceBep,  cMaraaiOT  BJiHMaT  npnnoaapiibix  paiiOHOB  n  TeM  caMbiM 
C03Aai0T  TaM  cpaBHiiTejibHo  óaaronpnaTHbie  ycaoBna  a^h  cymecTBOBanna  biiaob 
loaiHOcnönpcKOH  $ayHbi.  no3TOMy  $ayHa  hohm  apynHbix  pea  Ciidnpii  b  30He  Jieco- 
TyHApai  imeeT  HHTpa3onaabHbin  xapaaTep,  0Ha  coAcpmiiT  HeaoTopaie  3JieMenTbi  doñee 
ioíbhoh  TaejaHon  $ayHBi. 

HeaoTopaie  biiabi  hmoiot  jioaajibHoe  pacnpocTpaHemie,  3aHHMaa  nedojiamne  njio- 
ipaAH.  Taa,  jayan-ApoBoeean  Eodorcadion  lutshniki  Plav.,  Eodorcadion  tuvense  Plav. 
HaiiAeHbi  annib  b  cTenax  TyBimcaon  botjiobhhbi,  oapymeHHon  co  Bcex  CTopon  rop- 
HbiMH  xpeÖTaMn.  lOnmee,  b  CTenax  yócyHypcaon  BnaAHHbi,  n  ceBepHee,  b  CTenax  Mmiy- 
ciiHcaon  aoTaoBHHbi,  onn  OTcyTCTByiOT.  HaoöopoT,  ay3Heaiian  —  Deracanthina  dera- 
canthoides  B.-Bienko  11  Zichya  baranovi  B.-Bienko  naceaaiOT  naHO(J)HTOBbie  CTenn 
y6cynypcaoñ  BnaAHHbi  n  OTcyTCTByiOT  b  naHoifniTOBbix  CTenax  TyBHHcaoii  aoTJiOBiinbi, 
OTAeaeHHoii  ot  yócynypcaon  BnaAiiHbi  xpeÖTOM  Tanny-Oaa,  iiMeioiqnM  nnipniiy 
oaoao  40  bm. 

HccaeAOBamia,  npoBeAeHHbie  mhothmh  aBTopaMH,  n  aHaaii3  apeaaornaecaon  CTpya-1 
Typai  3HT0M0(|)ayHbi  Cnönpn  no3BoaaiOT  npnnTii  a  caeAyioimiM  bbiboabm. 

Ha  o6mnpHbix  npocTpancTBax  Cnöiipn  b  nocTraapiiaabHoe  BpeMa  pacmnpeHne 
apeaaoB  biiaob  HaceaoMbix  npoTeaaao  (n  npoTeaaeT  b  tiacTOHiqee  BpeMa)  npenMyin¡e- 
CTBeHHo  c  ioro-3anaAa  na  boctob  n  c  BOCToaa  na  3anaA.  Pacceaenne  c  lora  Ha  ceBep 
b  cnay  3HaaHTeabH0n  pa3Hnn;bi  aanMaTa  n  APymx  npenaTCTByioin;Hx  ycaoBiin  coBep- 
niaaocb  b  Menameli  CTenemi.  3HTOMO(|)ayHa  ioro-BOCTOUHbix  panoHOB  Ciiónpn  ocTaaaca 
no  cynjecTBy  aoaaabHon  11  ne  oaa3biBaaa  cyiqecTBeHHoro  Banamia  Ha  (JmpMiipoBaHiie 
^ayiibi  ceBepHbix  n  3anaAHbix  pernonoB  Cnönpn.  Hctohhhhom  nocaeAHen  cayìanaii 
npenMymecTBeirao  npeACTaBHTeaii  eBponeiicaon  JiecHon,  ajiTancaon  n  ropno-TaemHon 
BocTOHHOcirónpcaoH  (¿aynbi. 


ON  SOME  REGULARITIES  IN  INSECTS  DISTRIBUTION  ON  CONNECTED 
WITH  FACTORS  OF  GEOGRAPHICAL  ZONALITY 

Ju.  J.  Tschernov  —  K).  H.  H  e  p  h  0  b 

(Department  of  Zoology,  Moscow  Regional  Pedagogical  Institute,  USSR) 


When  studying  regularities  in  geographical  distribution  of  terrestrial  animals, 
it  is  necessary  to  differentiate  zonal  borders  of  their  distribution  stipulated  by  the 
gradient  of  the  modern  ecological  factors,  and  regional  borders  connected  with 
historical  causes.  On  making  horological  analyses,  it  is  also  necessary  to  keep 
in  mind  correlation  of  the  proper  zonal  and  intrazonal  factors  which  have  a  certain 
influence  upon  the  distribution  of  the  animals. 

Each  species  has  its  own  specific  character  of  relations  with  the  environment, 
hut  it  is  possible  to  draw  a  general  conventional  outline  of  the  zonal  horological 
relations  of  terrestrial  animals.  Those  species  which  are  closely  connected  with 
the  placorous  proper  zonal  soil  and  plant  groups  have  a  zonal  type  of  distribution 
(typical  tundra,  taiga,  nemorose,  steppe,  and  desert  species).  They  penetrate  beyond 
the  borders  of  a  certain  zone  mainly  due  to  their  extrazonality.  Close  relation  to  the 
proper  zonal  conditions  is,  to  some  extent,  a  narrow  ecological  specialisation  which  im¬ 
plies  considerable  stenotopness.  In  this  connection  the  group  of  species  which 
is  closely  connected  with  the  proper  zonal  placorous  formations  plays  a  dominating 
role  in  the  fauna  only  in  the  zone  of  the  optimal  climate  conditions  for  the  biologi¬ 
cal  components  of  the  landscape  (broad-leaved  forests,  forest-steppe).  Northward 
and  southward,  when  the  extremity  of  the  conditions  increases  with  formation 
of  still  deeper  adaptive  features  which,  naturally,  significantly  limitate  the  quali¬ 
tative  composition  of  the  fauna.  In  pessimal  regions  a  group  of  species,  more  cha- 
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racteristic  of  the  placorous  zonal  formations,  composes  out  a  small  part  of  the 
local  fauna. 

Still  wider  distribution  inside  a  number  of  zones  is  characteristic  of  species 
which  are  connected  both  with  the  zonal  and  various  intrazonal  groups  in  which  they 
survive  in  those  zones  where  their  inhibition  of  the  placorous  conditions  becomes 
impossible  (zonal  and  intrazonal  type  of  distribution).  Even  the  most  eurybiotic 
species,  the  primary  soil  groups  being  excluded,  cannot  inhabitat  zonal  formations 
of  a  number  of  zones  to  the  same  degree.  As  a  rule,  euryzonality  is  accompanied 
by  some  relations  with  intrazonal  habitats  and  substantial  changes  in  abundance 
of  placorous  communities.  The  data  obtained  on  wide  distribution  inside  the  bounda¬ 
ries  of  some  zones,  i.  e.  forest  ones,  as  a  rule,  are  related  to  the  species,  close 
connection  of  which  with  the  proper  zonal  formation  is  problematic. 

The  axamples  of  the  extreme  independence  of  distribution  on  the  gradient 
of  the  zonal  conditions  are  supplied  by  the  species  which  are  —  throughout  their 

area  —  connected  with  conditions  of  an  azonal  character  such  as  some  coastal  forms. 

From  the  above  said  it  is  clear  that  euryzonality  is  not  determined  immediately 
by  the  polytopness  of  the  species.  The  widest  distribution  inside  the  boundaries 

of  several  zones  is  characteristic  of  both  polytopic  and,  especially,  stenotopic  forms. 
One  of  the  most  important  reasons  for  the  distribution  independent  of  zonal  bounda¬ 
ries,  is  the  close  relation  with  conditions  of  an  intrazonal  character,  and  the  stronger 
the  features  of  intrazonality  at  a  certain  type  of  a  habitat,  the  wider  the  distribu¬ 
tion  of  the  species  connected  with  it. 

The  animals  which  are  spread  inside  the  boundaries  of  a  number  of  zones 
(zonal,  intrazonal  and  azonal  types  of  horological  relations)  may  be  called  «trans¬ 
zonal»  ones.  In  this  sence  of  the  word  it  is  used  by  G.  Ja.  Bey-Bienko  (1966), 

though  there  are  widely  used  terms  as  «transholarct»  and  «transpalaearct»  which 

imply  wide  spreading  in  the  boundaries  of  a  certain  region.  Due  to  this,  in  order 
to  avoide  misunderstanding,  it  is  advisable  to  use  the  term  «transzonal»  in  connection 
with  wide  spreading  in  the  boundaries  of  a  certain  zone,  i.  e.  circumboreal  forest 
forms.  In  such  case,  the  species  the  areas  of  which  pass  through  several  zones 
(no  matter  what  their  biotopic  dependence  and  landscape  distribution  are)  may 
he  conveniently  called  «euryzonal». 


nyra  C03aahhh  eojiee  paijhohajibhbix  iiohckobbix  chctem 

B  BHTOMOJIOrHH  HA  OGHOBE  nOJIHTOMHH 

B.  V.  V  e  r  e  s  c  a  g  i  n,  P.  Ch.  Kiskin,  S.  G.  Plugaru  — 

B.  B.  Bepem¡arnH,  n.  X.  Khckhh,  C.  T.  njiyrapy 

(Hhctutijt  300J10ZUU  AH  MojidCCP ,  Kumunee,  CCCP) 

BaHîHLiM  3BeHOM  b  H3yueHHH  <f>ayHBi  n  coopti  HBJineTCH  ßnaraocTHKa.  nepeß 
yueHLiMH  CTOHT  satana  pa3pa6oTaTB  öojiee  oö^eKTHEHBie  h  nojratie,  ^ocTaTouno  ftocro- 
BepHBie,  onepaTHBHBie  n  ygoÖHBie  ^jih  paßoTBi  nrapoKoro  npyra  cnepnajmcTOB  uohcko- 

BBie  CHCTeMBI  ÆJIH  ^HamOCTHKH  H  np0rH03Hp0BaHHH  Bpe^HTeJieH  CeJIBCK0X03HHCTBeHHBIX 
pacTeHHH.  Ot  HayuHon  pa3pa6oTKH  MeTOftOB  ^namocTHKn  n  nporH03iipoBaHHH  nncjieH- 
HOCTH,  pacnpocTpaneHnn  h  pa3BHTHH  Bpe^HBix  HacenoMBix  3aBHCHT  h  ycnex  npaKTH- 
uecKoro  npHMeHemiH  Hanôojiee  3<|)(|)eKTHBHBix  Mep  6opb6bi  c  hhmh. 

Cym;ecTByiom¡He  MeTO^Bi  ^namocTHKH  HacenoMBix  ocHOBaHBi  Ha  TpajjnpHOHHoM 
^nxoTOMHuecKOM  npnHpnne.  3tot  npnHpnn,  oflHano,  uMeeT  He^ocTaTKH.  OcHOBHBie 
H3  hhx:  CTyneHuaToe  pacnojiOHîeHne  npu3HaKOB  (Te3Bi  n  aHTHTe3Bi),  coöjnoßeHne 
nepapxnn  npn3HaKOB,  3aTpyn;HeHHH  b  noncne  n  cpaBHeHnn  oSneKTOB,  rpoM03ji¡KOcTB 
fljin  öojiBmnx  cncTeM,  HegocTaTOHHan  tohhoctb  b  onpegejieHnn  n  ^p.  noaTOMy  æhxo- 
TOMHuecKnn  npnHu^nn  He  Bcer^a  y^OBJieTBopneT  coBpeMenHBiM  Tpe6oBaHHHM  k  hohcko- 
bbim  cncTeMaM. 

Co3gaHne  ^narHOCTHuecKHX  noncnoBBix  cncTeM,  oöecnennBaioigHx  nojiyuenne 
HH$opMan;HH  c  gocTaTOUHon  tohhoctbio,  öbictpotoh  h  nojmoTOH,  B03M0ÎKH0,  no  HameMy 
MHeHHK),  nyreM  BBeflemm  b  gnarHOCTHKy  HenoTopBix  tohhbix  MeTOgoB  MaTeMaTHKH 
(flHCKpeTHoro  MeTo^a,  KOAnpoBaHHH,  Teopnn  rpa$OB,  nporpaMMEpOBannn  n  n p.). 

JJjih  ycTpaHeHHH  HegocTaTKOB  3HxoTOMHuecKoro  npHHpiina  ôbijih  npegJioîKeHBi 
n;H$poBBie,  rpa$nuecKHe,  KapTouHBie,  cnHonTHuecKne  n  ^pyrne  MerogBi,  no  CBoeu 
jiornnecKOH  CTpyKType  OTHOcnmnecn  k  nojiHTOMHuecKOMy  npHHpnny.  9tot  npnHijnn 
ocHOBan  Ha  ^ncnpeTHOM  pmJpoBOM  Ko^npoBaHnn  npn3HaKOB  hjih  oö^eKTOB  Ha  napaji- 
jiejiBHBie  pn,n;Bi  n  BsaHMOHCKjnonaioigne  npn3HaKH.  Oh  cjiohíhjich  na  ocHOBe  KpnTiiue- 
CKoro  aHaJiH3a  æhxotomhh  n  ncnoJiB30BaHHn  Meio^a  KO^npoBaimn  b  ôaKTepnojiornH 
(Conn,  Atkins  et  al.,  1925),  6oTamiKe  (PaMeHCKHu,  1956;  BaJiKOBcnnu,  1960),  iixtho- 
jiornn  (Smith,  1950),  3HTOMOJiornn  (Berio,  1952). 
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«Touiiyio  cncTeMaTimy»  Ha  ochobo  npHMeHeHHH  ÔHOMeTpnn  pjip  pemenna  cnop- 
II Lix  BonpocoB  cHCTeMaTHKH  peKOMeHAOBajiH  E.  G.  Cmhphob  (1924,  1963),  B.  H.  Ben- 
jieMHHieB  (1925);  B.  E.  EaJiKOBCKOMy  (1960)  npmiapjieHíHT  TepMHH  «pnt^poBap  hojih- 
tomhh»,  a  CoKajiy  H  CiiiiTy  (Sokal  and  Sneath,  1963)  —  «Numerical  taxonomy»  pan 
HOCTpoeHIIH  (^eHOTHHHHeCKHX  ^eH^porpaMM. 

nojiHTOMimecKHH  npnHpiin  no3BOJineT:  1)  jierno  n  HarjippHo  npoBOpHTb  cpaBHe- 
Hiie  oö^eKTOB  n  HaxoAiiTB  paajiHHHH  MeîK^y  hhmh;  2)  ycTaHaBjiHBaTb  MHHHMajiBHoe 
KOJIHUeCTBO  npH3HaKOB,  HeOÖXO^HMblX  pJIH  OnpefteJieHHH  o6T>eKTOB  IieCKOJIbKHMH  Ba- 
pnaHTaMH;  3)  onpepejiHTb  oô'beKTbi  npn  oTcyTCTBHH  nacra  npH3HaKOB;  4)  npoBopHTb 
CBoôoflHoe  pa3Mem;eHHe  n  hohck  oòt^ktob  hjih  npn3HaKOB  no  CTeneHn  popcTBa,  aji- 
$aBHTy  n  t.  p.;  5)  paBaTb  xapaKTepncmHy  oöirnKTOB  no  JiioöoMy  H3  ncnojib30BaHHbix 
b  cncTeMO  npH3HaK0B;  6)  HCKJiiouaTb  ajibTepHaTHBHoe  npoTnBonocTaBJieHne  n  nepap- 
xnnecKyio  3aBiiciiMocTb  npn3HaKOB  b  cncTeMe;  7)  pohojihhtb  noncnoByio  cncTeMy 
HOBbiMH  oô^eKTaMn  h  npH3HaKaMH  6e3  ee  nepepejmn;  8)  oôJiemnTb  nporpaMMnpoBaiiHO 
3HTOMOJiornnecKon  HH^opMapnn  npn  pemeHnn  3apau  Ha  nep^onapiax  n  3BM. 

IIojihtomhh  ocoGemio  3¿(|)eKTHBHa  npn  ôojibmnx  rpynnax  oô^eKTOB  b  cncTeMe. 
KpoMe  Toro,  ona  no3BOJineT  oOTjepnHHTb  Meanne  rpynnbi  pa3jnmHbix  TaKcoHOMHuecKHx 
pamoB  b  epirayio  cncTeMy. 

Ilpil  C03AaHHH  nOIICKOBblX  CHCTeM  B  SHTOMOHOTHH  MOÎKHO  HCH0JIb30BaTb,  B  3aBHCH- 
MOCTH  OT  KOJinnecTBa  oô^eKTOB,  cjiepyioipHe  cnocoöbi:  TencTOBbie  n  pn^poBbie  Taôjinpbi 
c  npnMbiM  n  oöpaipemibiM  KopiipoBaHHeM  HH(|)opMapHH,  nep(|)OKapTbi  c  npaeBon  nep<J)o- 
papnen  n  npocBembie,  3BM. 

B  HHCTiiTyTe  30ojiornn  AH  MoJipaBCKon  CCP  pa3pa6aTbiBaiOTcn  TeopeTnnecKoe 
oSocHOBamie  nojiHTOMiinecKoro  npimpmia  puarHOCTHKH  n  pn^poBbie  n  nep<J)OKapTHbie 
HnC  A-an  onpepenemin  cncTeMaTHuecKHx  rpynn  n  BpepHbix  KOMnjieKCOB  HaceKOMbix 
(TJien,  opexoTBopoK,  BpepiiTejieñ  njiopoBbix  nyjibTyp  n  BHHorpapa)  n  tfHuuiOKcepoycTOii- 
hhbocth  Bimorpapa.  KpoMe  Toro,  npepjiomeH  MeTop  côopa  n  oôpaôoTKn  HH(|)opMapHH 
pjiH  co3paHiiH  Mnc  b  CjiyîKÔe  cnrHaJiH3apHH  n  npomo30B  BpepiiTejieñ  n  6ojie3Hen 
cejibCKOxo3HHCTBeimbix  pacTeHHH  MCX  CCCP.  BKJiioneHbi  100  ochobhbix  BpepHTeJieu  h 
6ojie3Hen  30  h3  rjiaBHenmnx  nyjibTyp. 

Co3AaHHbie  Ha  ocHOBe  nojiiiTOMHuecKoro  npHHpmia  cncTeMbi  ho3bojihiot  npepcTa-' 
BHTb  HH(|)OpMaU,HIO,  HeOÖXOpHMyiO  pJIH  pnarHOCTHKH,  B  KOMHaKTHOM  H  cpaBHHMOM  BHpe, 
ynHTbiBan  $jiyKTyapmo  h  TpaHcrpeccnio  H3MeHHHBbix  npn3HaKOB  HaceKOMbix.  KpoMe 
Toro,  ÖJiaropapn  pncJipoBOMy  KopiipoBamno,  npHHpnn  MOHîeT  cnocoôcTBOBaTb  yHH(J)HKa- 
piip  TepMHHOJioriiH  h  o6jieruHTb  B3aHMonoHHMaHHe  Mempy  3HTOMOJioraMH  npn  BbiHBJie- 
HIIII  CHHOHHMOB  H  OMOHHMOB.  nOJIHTOMHUeCKHH  HpiïHpHn  ypoÔeH  H  pJIH  COCTaBJieHHH 
periiOHajibHbix  onpepejiHTejieñ.  Oh  npnropeH  pjiH  MexaHH3apnn  n  aBT0MaTH3apHH 
HOHCKa  B  3HTOMOJIOrHH. 


AEH^POOHJIBHBIE  TJIH  ( HOMOPTERA ,  APHIDIDAE) 

MAJIOrO  KABKA3A  A3EPEAHA?KAHA 

N.  D.  Vezirov  —  H.  Be3npoB 
(IÎHCTUTIJT  300A0ZUU  AH  A3CCP,  EüKIJ,  CCCP) 

OayHa  TJien  ppeBecirax  n  KycTapHHKOBbix  nopop  Majioro  KaBKa3a  A3ep6aüp>KaHa 
H3yneHa  eipe  paneKO  ne  hojiho. 

OôcjiepoBamieM  oxBaneiibi  b  1966—1967  rr.  hohth  Bce  ocHOBHbie  thhbi  jiaHpnia<J)TOB: 
pacTHTejibHocTb  peuHbix  poJiHH,  npepropbH,  HH3Koropba  h  THninrabiâ  ropHbm  JiaHpma$T. 
B  pe3yjibTaTe  npoBepeHHbix  nccjiepoBaHHH  BbiHBJieH  61  Bnp  TJien,  KOTopbie  othochtch 
k  26  popaM  n  6  nopceMeñcTBaM.  H3  hhx  52  Biipa  hbjihiotch  hobbimh  pjih  $ayHbi  Ma- 
jioro  KaBKa3a,  a  6  BiipoB  —  hobbimh  pjih  HayKH.  üo  nopceMeñcTBaM  bhabi  pacnpepe- 
JiHiOTCH  TaK:  Aphidinae  (36),  Eriosomatinae  (10),  Chaitophorinae  (7),  Lachninae  (4), 
Drepanosiphinae  (3)  H  Pterocommatinae  (1). 

no  o6pa3y  hîh3hh  OTMenemibie  tjiii  coctoht  h3  Mnrpnpyiom;HX  n  HeMHrpnpyioin;HX, 
a  no  MecTy  oóiiTaimn  h  npnuHHaeMOMy  Bpepy  pejiHTCH  Ha  2  rpynnbi:  oöirraTejin 
jiHCTBbi,  pBeTOB  h  njiopoB  h  oÔHTaTejiH  CTBOJioB  h  BeTBeu.  K  nepBOH  rpynne  otho¬ 
chtch  42  BHpa,  KO  BTOpOH  19  BHpOB. 

OTKpbiTbio  pacTHTejibHbie  rpynnnpoBKH  3acejinioTCH  tjihmh  b  öojibmen  CTeneim, 
h  Ha  onyniKe  Jieca  Tjieñ  mo>kho  BCTpeTHTb  naipe  h  b  6ojibmeM  KonnuecTBe,  neM  b  ero 
rjiyÔHHe.  3to  oö'bHCHneTCH  BJiHHHneM  cBeTOBoro  peîKHMa,  KOTopbin  b  otkpbitbix  pacTii- 
TejibHbix  rpynnupoBKax  ÔJiaronpiiHTCTByeT  pa3BHTHio  noppocTa  h  noôeroB,  hto  b  cboio 
onepepb  cnocoôcTByeT  nocejiemiio  Ha  hhx  TJieu. 

JJjih  penppo(J)HJibHbix  Tjieü  nepBOCTeneHHoe  3HaneHne  HMeiOT  hx  KopMOBbie  pacTe- 
HHH  H  Hpyc  poÔblBaiIHH  paCTHTeJIbHOTO  COKa. 
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Ha6jiK),n;aeTCfl  pe3Koe  pasjinune  KaK  b  bh^obom  cocTaBe  $ayniiCTiraecKHx  komiijigk- 
COB,  JKHBymilX  Ha  OTgeJIbllblX  paCTeHIlflX,  TaK  H  B  CTeneHH  BpegOHOCHOCTII  H  X03HH- 
CTBeHHOH  3HaHHM0CTII  IieKOTOpblX  rpyHH  TJien  B  3aBHCHM0CTH  OT  eCTeCTBeHIILIX 
jian^ma^TOB. 

Cpegn  oTMeneHHBix  TJien  19  bh^ob  —  nocTOHHHLie  Bpegirrejm  pa3JimiHbix  cejibCKo- 
xo3HHCTBeHHbix  KyjibTyp,  KOTopbiM  b  OTgejibHbie  ro^bi  HaHOCHT  3HaHiiTejibHbiH  ym;ep6. 

Cepbe3IIbIMII  Bpe^HTGJIHMH  pa3JIHHHbIX  flpGBGCHO-KyCTapHHKOBbIX  HOpOft  HBJIHIOTCH 
Aphis  saliceti  Kalt.,  Tuberolachnus  salignus  Gmel.,  Chaitophorus  niger  Mordv.,  Ch.  ja- 
xarti  Ngvs.,  Ch.  salicivorus  Walk.  (Ha  HBax),  Pterocomma  populneum  Kalt.,  Chaito¬ 
phorus  populi  L.,  Ch.  nassonovi  Mordv.,  Ch.  leucomelas  Koch.,  Pemphigus  po- 
puli  Courch.,  P.  vesicarius  Pass.,  P.  bursarius  L.  (Ha  pa3Jiirmbix  BHgax  Tonojieii). 

HanôojiGG  ôoraTbiM  no  BHgOBOMy  cocTaBy  hbjihgtch  oöiiTaiomHii  Ha  imax  pog  Chai¬ 
tophorus,  CBH3b  KOTOporO  C  IIBaMII,  nO-BHgUMOMy,  BGCbMa  ApGBHHH.  OCOÔGHHO  CHJIbHO 
noBpGJK^aGTCH  pa3Jini 2 3 4 5 6 7 8 9 10 11iHbiMii  rajiJiooöpasylorpiiMH  noM(|)HraMH  nnpaMtmajibHbiii  tohojib. 
B  MGCTaX  C  HOHHÎKGHHOH  BJiaHUIOCTblO  flGpGBO  nopaîKaGTCH  cpaBHIITGJIbHO  CJiaÔO.  B  TGX 
cjiyuanx,  Korga  oho  pacTGT  Ha  öeperax  peK,  rajijibi  noKpbiBaiOT  gepcBO  CHii3y  flOBopxy, 
HGMy  CHOCOdCTByGT,  OHGBH^HO,  OÔHJIHG  BJiarH  B  H0HB6  H  B  B03,nyx6. 

BblHCHGHO,  HTO  aÔCOJIIOTHOG  ÖOJIbHIIIHCTBO  BIIflOB  TJIGH,  HÎHBGT  lia  MG30(|)HJIbH0H 
ÆP6B6CHOH  H  TpaBHHHCTOH  paCTIITGJIbHOCTIT. 

Ben  $ayHa  ^GH^po(|)HJibHbix  tjigh  Majioro  KaBKa3a  CBH3aHa  c  npegcTaBHTejiHMH 

10  CGMGHCTB  paCTGHIIH,  HO  IiailÔOJIbHIGG  HHCJIO  BHJJjOB  HpHypOHGHO  K  3  CGMGHCTBaM: 
Rosaceae  (27  bhjj;ob),  Salicaceae  (15),  Ulmaceae  (4  BH^a),  uto  cocTaBJiHGT  6ojiee  75% 
BCGH  3T0H  (jjayHbl. 


ANALYSE  ZOOGÉOGBAPHIQUE  DE  LA  FAUNE  D’ASILIDAE 
(DIPTERA)  DE  LA  DOBROUDJA  (ROUMANIE  SE) 

Medoea  Weinberg 

(Musée  d’ Histoire  Naturelle,  Bucarest,  Romania) 


La  Dobroudja,  province  biogéographique  de  Roumanie  particulièrement  intéres¬ 
sante,  a  attiré  l’attention  des  le  début  de  la  recherche  scientifique  floristique  et 
faunistique,  vu  qu’on  y  trouve  des  espèces  provenant  de  diverses  régions  zoogéogra¬ 
phiques. 

Analysant  la  componence  de  la  faune  d 'Asilidae,  on  constate  que  dans  la  Dobroudja 
vivent  ensemble  des  éléments  de  l’Europe  Centrale,  euro-sibériens,  ponto-balcaniques, 
caspio-pontiques,  méditerranéens  et  turano-africains. 

Par  suite  des  conditions  bioclimatiques  particulières,  on  a  trouvé  aussi  dans  la 
Dobroudja  de  nouvelles  espèces,  ou  de  sous-espèces  nouvelles  issues  des  espèces  origi¬ 
naires  des  steppes  lointaines  du  Sud-Eest  de  l’URSS;  certaines  ont  été  signalées  ici 
pour  la  première  fois  en  Europe  —  et,  avec  celles-ci,  il  y  en  a  d’autres  qui  atteignent 
ici  la  limite  ou  est  de  leur  dispersion. 

En  ce  qui  concerne  sa  componence  faunistique,  la  Dobroudja  présente  cinq  zones 
caractéristiques:  I)  montagneuse  et  boisée  du  Nord;  II)  du  Delta;  III)  de  la  steppe; 
IV  du  littoral;  V)  de  steppe  boisée.  Dans  le  pays  entier,  ont  été  signalées  jusqu’à  pré¬ 
sent  125  espèces.  Après  13  années  d’observations  et  recherches,  nous  avons  trouvé  dans 
la  Dobroudja  65  espèces  dont  18  n’ont  pas  été  identifiées  jusqu’à  l’heure  actuelle  dans 
aucune  autre  région  du  pays. 


Liste  des  espèces* 


1.  Dioctria  atricapilla  Mg.  (I,  CEP) 

2.  Dioctria  calceata  Mg.  (GE) 

3.  Dioctria  flavipennis  Mg.  (V,  CEA) 

4.  Dioctria  lata  Loew  (II,  CEA) 

5.  Dioctria  lateralis  Mg.  (M) 

6.  Dioctria  linearis  F.  (CEP) 

7.  Dioctria  liturata  Loew  (V,  CE) 

8.  Dioctria  longicornis  Mg.  (CE) 

9.  Dioctria  oelandica  L.  (I,  CEP) 

10.  Dioctria  rufipes  De  Geer  (I,  CEP) 

11.  Molobratia  teutonus  L.  (CPM) 


12.  Laphystia  erberi  Schin.  (M) 

13.  Hoplotriclis  pallasi  Wied  (V,  PB) 

14.  Stichopogon  scaliger  Loew  (CPM) 

15.  Stenopogon  callosus  Pal.  (ES) 

16.  Stenopogon  sabaudus  F.  (CEP) 

17.  Holopogon  dimidiata  Mg.  (CEP) 

18.  Holopogon  fumipennis  Mg.  (CEP) 

19.  Pycnopogon  fasciculatus  Loew  (PB) 

20.  Habropogon  exquisitum  Wied.  (M) 

21.  Ancylorrhynchus  glaucius  R.  (ES) 

22.  Dasypogon  diadema  F.  (CPM) 


*  Les  chiffres  mentionnés  en  parenthèses  indiquent  la  zone  de  la  Dobroudja  et 
les  initiales  indiquent  l’appartenance  zoogéographique. 
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23.  Dasijpogon  octonotatus  Loew  (III,  PB) 

24.  Laphria  ephippium  F.  (I,  CE) 

25.  Laphria  flava  L.  (V,  CEP) 

26.  Choerades  fulva  Mg.  (CPM) 

27.  Choerades  fimbriata  Mg.  (CEP) 

28.  Choerades  fuliginosa  Panz  (CEP) 

29.  Pogonosoma  maroccanum  F.  (V,  CPM) 

30.  Promachus  leoninus  Loew  (III,  CP) 

31.  Satanas  gigas  Ev.  (II,  TA) 

32.  Echthistus  rufinervis  Wied  (ES) 

33.  Astochia  caspica  sienkiewiczi  M.  Io- 
nescu,  M.  Weinberg  (II,  E) 

34.  Antiphrisson  adpressus  Loew  (III, 

CPM) 

35.  Stilpnogaster  aemula  Mg.  (Ill,  CE) 

36.  Neoitamus  socius  L.  (I,  CE) 

37.  Erax  crassicauda  Loew  (CE) 

38.  Erax  punctatus  Mg.  (V,  CEP) 

39.  Philonicus  albiceps  Mg.  (ES) 

40.  Machimus  annulipes  Bruì.  (CEA) 

41.  Machimus  astricapillus  Fll.  (CEP) 

42.  Machimus  chrysitis  Mg.  (II,  CE) 

43.  Machimus  cyanopus  Loew  (CE) 

44.  Machimus  fimbratus  Mg.  (II,  CE) 


45.  Machimus  gonatistes  Zel.  (CEP) 

46.  Machimus  pilipes  Mg.  (M) 

47.  Machimus  rusticus  Mg.  (CEA) 

48.  Machimus  setibarbus  Loew  (V,  M) 

49.  Eutolmus  rufibarbis  Mg.  (II,  CEP) 

50.  Dysmachus  antipai  M.  Weinberg  (E) 

51.  Dysmachus  bimucronatus  Loew  (CPM) 

52.  Dysmachus  dasyproctus  Loew  (PB) 

53.  Dysmachus  fuscipennis  Mg.  (CEP) 

54.  Dysmachus  picipes  Mg.  (Ill,  CEP) 

55.  Dysmachus  stylife r  Loew  (I,  CPM) 

56.  Dysmachus  praemorsus  Loew  (CEP) 

57.  Tolmerus  tessellatus  Loew  (CP) 

58.  Epitriptus  cingulatus  F.  (CEP) 

59.  Epitriptus  inconstans  Mg.  (CPM) 

60.  Epitriptus  setosulus  Zel.  (I,  CE) 

61.  Neomochtherus  albicans  oblitus  L. 

Tsac.  (CE) 

62.  Neomochtherus  flavicornis  Ruth.  (I, 
CE) 

63.  Neomochtherus  flavipes  Mg.  (ES) 

64.  Neomochtherus  perplexus  Beck.  (II, 

ES) 

65.  Neomochtherus  schineri  Egg.  (I,  CE). 


Ainsi,  dans  la  zone  (I)  montagneuse  et  boisée  du  Nord  d’origine  paléozoique 
(vestige  du  système  Hercinique)  il  y  a  9  espèces  caractéristique;  dans  le  Delta  (II) 
6  espèces;  dans  la  zone  Sud  (V)  de  steppe  boisée  7  espèces.  Il  n’y  a  pas  d’espèces 
caractéristiques  dans  la  zone  du  littoral,  mais  un  mélange  d’espèces  de  toute  la  Dobrou- 
dja,  celles  rencontrées  sur  les  dunes  sablonneuses  du  Delta  étant  les  plus  nombreuses. 
L’aréal  des  Asilidae  reste  encore  insufisemment  connu  mais,  appuyés  sur  les  plus 
récentes  données  de  la  littérature  en  même  temps  que  sur  le  matériel  étudié,  nous  les 
avons  groupé  comme  suit,  en  éléments:  central-européens  (CE)  dont  certains  aboutis¬ 
sent  jusqu’aux  régions  ponto-caspiennes  (CEP)  et  d’autres  jusqu’en  Asie  Centrale 
(CEA);  caspio-pontiques  (CP);  caspio-ponto-méditerranéens  (CPM);  ponto-balcaniques 
(PB);  méditerranéens  (M)  ;  euro-sibériens  (ES) ;  turano-africains  (TA)  pénétrés  jusqu’au 
Sud-Est  de  l’Europe  —  et  enfin  des  éléments  à  caractère  endémique  (E).  Du  point  de 
vue  zoogéographique,  dans  la  Dobroudja  la  componence  des  espèces  n’est  pas  homogène, 
car  il  y  a  une  prédominance  des  éléments  central-européens. 

Nous  mentionnons  dans  la  faune  de  la  Dobroudja,  l’espèce  nouvelle  Dysmachus 
antipai  M.  Weinberg  1967  et  la  sous-espèce  Astochia  caspica  sienkiewiczi  Ionescu  et 
Weinberg  1962.  En  ce  qui  concerne  la  dispersion  en  Europe  c’est  ici  qu’atteignent  leur 
limite  Ouest  les  espèces  Satanas  gigas  Ev.  et  Hoplotriclis  pallasi  Wied.  C’est  ici  égale¬ 
ment  qu’on  a  signalé  pour  la  première  fois  en  Europe  Antiphrisson  adpressus  Loew. 


ZOOGEOGRAPHY  OF  THE  HOLARCTIC  GENUS  MARGARINOTUS 

(COLEOPTERA,  H  ISTERIE  AE) 

R.  L.  W  e  n  z  e  1 

(Field  Museum  of  Natural  History,  Chicago,  USA) 


Margarinotus ,  a  holarctic  genus  of  histerid  beetles,  is  largely  restricted  to  the  warm 
and  cool  temperate  climatic  zones  of  Eurasia  and  North  America.  The  history  of  the 
genus  appears  to  largely  parallel  that  of  the  «arcto-tertiary»  forest.  Of  the  93  species, 
66  are  Eurasian,  27  are  North  American.  The  author  recognizes  nine  subgenera.  Three 
subgenera  (32  species)  are  Eurasian  and  two  (2  species)  are  North  American.  The  re¬ 
maining  four  subgenera  (59  species)  are  Holarctic  in  distribution. 

The  disparity  between  Eurasia  and  North  America  in  number  of  species  and  de¬ 
gree  of  endemism  is  explained  by:  1)  the  location  of  the  center  of  origin  and  principal 
centers  of  radiatoin,  which  appear  to  have  been  in  Eurasia;  2)  differences  between 
North  America  and  Europe  in  land  area  intra-continental  barriers,  history,  ecological 
diversity  and  extent  of  pleistocene  refugia;  3)  the  filter  effect  of  the  Bering  land 
bridge;  4)  the  periodic  disruption  of  the  Bering  land  bridge. 

Close  relationships  between  Eurasian  and  North  American  taxa  are  reflected  in  a 
number  of  «disjunct»  distributions,  representing  forms  which  survived  in  climatically 
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and  ecologically  «equivalent»  biomes,  following  climatic  changes  that  took  place 
throughout  Holarctica  during  the  Tertiary  and  Quaternary. 

The  principal  types  of  distribution  are: 

1.  Inter-continental  «disjuncts»  —  members  of  groups  which  apparently  dispersed 
early  in  the  history  of  the  genus.  These  exhibit  classical  geographic  patterns,  e.  g., 
Western  Mediterranean  and  Western  Nort  America  ( M .  scaber-guttifer)  ;  Eastern  Asia 
and  Western  North  America  ( M .  boleti-fenderi,  etc.);  Eastern  Asia  and  Eastern  North 
America  (M.  balloui-ednae) . 

2.  Intra-continental  «disjuncts»,  derived  from  populations  which  apparently  did  not 
disperse  across  the  Bering  land  bridge  and  which  were  disrupted  to  form  allopatric 
species  or  species  complexes,  by  events  of  the  Late  Tertiary  and/or  Quaternary,  e.  g., 
species  of  the  autochthonous  immunis  group  in  North  America,  and  M.  cadaverinus- 
iveymarni  in  Eurasia.  The  allopatric  pairs  in  Eastern  North  America  and  the  Pacific 
Northwest  may  have  been  isolated  by  the  central  high  plains  in  late  Miocene  and  early 
Pliocene. 

3.  Holarctic  «polytypic»  species,  apparently  derived  from  populations  which  disper¬ 
sed  between  Eurasia  and  North  America  later  than  did  those  under  1,  and  whose  popu¬ 
lations  were  subsequently  disrupted  by  events  similar  to  those  under  2,  to  produce 
a  complex  of  allopatric  species,  e.  g.,  M.  succicola-striola-inco gnitus  in  Eurasia  and 
pluto-egregius  in  North  America. 

4.  Complex  intra-continental  patterns  of  both  sympatric  and  allopatric  species  in 
the  autochthonous  Eurasian  subgenera  Stenister ,  Eucalohister  and  Grammostethus. 

5.  Very  recent,  pleistocene  or  post-pleistocene  (?)  «races»,  e.  g.,  those  of  M.  ( Ste¬ 
nister)  graecus. 

6.  Isolated  relicts  without  identifiable  close  relationships,  such  as  M.  davisi  in  the 
Atlantic  Coastal  Plain  of  North  America. 

There  is  no  evidence  in  the  genus  Margarinotus  of  dispersal  between  Europe  and 
Eastern  North  America  by  way  of  an  Atlantic  connection,  nor  of  dispersal  from  North 
America  to  Eurasia. 


COLEOPTERA  CETONIIDAE  OF  THE  GENUS 
COLIATHUS  LAMARCK,  SENSU  LATO 

J.  T.  W  i  e  b  e  s 

(Rijksmuseum  van  Natuurlijke  Historie,  Leiden,  Netherlands) 


There  is  some  confusion  over  the  classification  of  the  African  Cetoniidae  belon¬ 
ging  or  related  to  Goliathus  Lamarck,  due  to  extreme  splitting  and  inadequate 
knowledge  of  the  correlation  of  the  sexes. 

For  the  eleven  species  and  three  subspecies  recognized  here,  there  are  about  ten 
generic  names  available,  and  several  times  as  many  specific  and  varietal  names.  The 
proposal  by  Arrow  (1941,  p.  74)  to  lump  all  together  in  one  genus  Goliathus  is 
accepted,  although  allowance  is  made  for  intrageneric  division.  Some  species  groups 
may  actually  represent  superspecies,  the  members  of  which  are  largely  allopatric. 
As  genus  group  names  are  available  for  all,  they  are  here  treated  as  subgenera.  A  sur¬ 
vey  would  contain  the  following. 

1.  Goliathus  Lamarck,  with  G.  g.  goliatus  (L.)  from  the  Congo-basin,  Tanganyika 
west  of  Lake  Victoria,  Uganda  and  western  Kenya,  reaching  Nigeria  in  the  northwest; 
G.  goliatus  orientalis  Moser,  from  the  savannas  of  southeastern  Congo  (Kinshasa), 
eastwards  through  Tanganyika  as  far  as  the  shores  of  the  Indian  Ocean;  G.  goliatus 
regius  Klug  and  G.  cacicus  (Olivier)  from  Africa  west  of  Cameroun;  G.  albosignatus 
albosignatus  (Boheman)  and  G.  a.  kirkianus  Gray  from  southeastern  Africa,  roughly 
south  and  north  of  the  Zambesi  river,  respectively.  This  is  the  group  recently  revised 
by  Endrodi  (1951,  1960).  I  agree  with  him  (1960:468 — 471)  that  G.  atlas  Nickerl 
should  be  synonymized  with  G.  regius  Klug,  but  I  treat  the  latter  as  a  subspecies  of 
G.  goliatus  (L.)  rather  than  as  a  separate  species.  The  status  of  the  subspecies  orien¬ 
talis  Moser  (G.  meleagris  Sjostedt)  was  discussed  by  Basilewsky  (1956). 

2.  Argyrophegges  Kraatz,  with  G.  kolbei  (Kraatz)  from  southeastern  Kenya,  north¬ 
eastern  Tanganyika,  and  Zanzibar. 

3.  F ornasinius  Bertoloni,  with  G.  fornasini  Bertoloni  from  Kenya,  eastern  Congo 
(Kinshasa),  Tanganyika,  and  Mozambique;  G.  aureosparsus  (Van  de  Poll)  from  Nige¬ 
ria  and  Cameroun;  G.  higginsi  Westwood  from  Ghana;  and  G.  russus  Koble  from  Congo 
(Kinshasa  and  Brazzaville),  Tanganyika  west  of  Lake  Victoria,  and  western  Uganda, 
eastwards  into  Gabon.  Myctoplerus  proboscideus  (Fairmaire)  is  a  synonym  of  Go¬ 
liathus  aureosparsus  (Van  de  Poll)  rather  than  of  G.  fornasini  Bertoloni  as  suggested 
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by  Arrow  (1941,  p.  76),  and  Sphyrorrhina  charon  Nickerl  is  the  male  of  Goliathus 
higginsi  Westwood.  Goliathinus  Thomson  is  a  synonym. 

4.  Hegemus  Thomson,  with  G.  pluto  Raffray  from  eastern  Ethiopia;  G.  vittatus 
(Bates)  from  Tanganyika;  and  G.  peregrinus  (Von  Harold)  from  Angola. 

For  a  full  account  see  Wiebes  (1968). 


A  NUMERICAL  TAXONOMIC  STUDY  OF  SOME  INDO-AUSTRALIAN 

DREPANIDAE  {LEPIDOPTERA ) 

Ch.  Wilkinson 

(Portsmouth  College  of  Technology,  U.  K.) 


Originally  10  Indo-Australian  Drepanid  genera  were  examined,  and  both  classical 
and  numerical  taxonomy  showed  that  there  schould  be  considerable  generic  synonymy. 
The  genitalia  were  examined  for  the  first  time  and  42  new  species  and  subspecies 
were  described.  With  this  further  information  both  methods  recommended  that  all  the 
species  in  four  genera  and  some  species  in  five  genera  be  transferred  to  the  single 
genus  Ditrigona  (Wilkinson,  1967b  and  in  press).  One  genus,  Teldenia  remained  almost 
unchanged  except  for  the  addition  of  15  new  species  (Wilkinson,  1967b),  and  a  new 
genus  Argodrepana  was  described  (Wilkinson,  1967a).  The  numerical  analyses  (Gower, 
Clasp  a.  Nut)  of  the  88  species  and  subspecies,  group  them  into  three,  corresponding 
with  the  three  genera  proposed  classically.  This  is  shown  in  a  three  dimensional  vector 
diagram  of  the  latent  roots  1,  2  and  3.  Phenetically  the  arrangement  of  previously 
described  species  shows  no  similarity  to  earlier  classifications  and  it  is  the  new  spe¬ 
cies  intermingling  with  them  that  provide  unified  clusters.  Where  there  is  an  outlying 
species  (e.  g.  25  and  75)  it  is  usually  the  result  of  lack  of  information,  i.  e.  where  only 
one  specimen  or  sex  is  known,  rather  than  taxonomic  dissimilarity. 

In  the  figure,  division  of  four  species  into  subspecies  (13 — 16;  17  and  18;  28  and 
29,  and  35 — 37)  is  justified,  although  some  analyses  show  that  there  is  some  doubt 
in  the  last  case.  However,  our  knowledge  of  35  and  36  is  scant.  The  genus  Teldenia 
is  more  compact  than  Ditrigona.  The  five  species  (49—53)  are  identical  externally  but 
distinct  in  their  genitalia  so  initially  each  was  given  specific  status.  The  similarity 
coefficients  are  lower  than  those  of  the  Ditrigona  subspecies  thus  supporting  this 
view.  Species  in  Teldenia  group  4  (77 — 80)  are  widely  spaced  in  the  figure  indicating 
that  this  is  a  convenience  grouping  rather  than  one  of  close  phenetic  affinity  for  spe¬ 
cies  which  do  not  fit  into  other  groups. 

Argodrepana  verticata  (81)  was  selected  as  type  species  because  it  is  the  best 
known,  but  phenetically  ruficosta  (85)  is  more  central  and  therefore  perhaps  more 
typical.  The  white  Argodrepana  species  (81—85)  are  linked  to  the  brown  ones  (86  and 
87)  at  73.3% — a  phenon  level  high  enough  to  warrant  the  inclusion  of  the  letter 
in  the  same  genus. 

The  figure  has  four  links  below  70%  —  a  level  below  which  the  groups  might 
be  considered  to  comprise  separate  genera.  The  first  is  between  the  derocina  group 
(1 — 3)  and  all  remaining  species.  This  group  has  a  number  of  characters  which  could 
imply  generic  distinction.  Macrocilix  sericea  (88)  was  added  to  the  matrix  after  the 
analysis  was  finished.  It  was  recomputed  to  see  if  this  species  really  belongs  to  Ditri¬ 
gona ,  but  69%  implies  that  it  is  proferable  for  it  to  be  generically  distinct.  It  is  also 
probable  that  fasciata  (27)  does  not  belong  to  Ditrigona ,  but  it  is  only  known  by 
a  single  female.  D.  regularis  (21)  is  externally  similar  to  triangularía  (20)  and 
although  the  genitalia  are  quite  different  they  are  regarded  as  congeneric. .  Generally 
there  is  numerical  taxonomic  support  for  the  changes  in  classification  and  the  method 
has  proved  a  useful  additional  aid. 


THE  LEPIDOPTERA  FAUNA  OF  GREENLAND  AND  ICELAND 
IN  RELATION  TO  LONG-DISTANCE  MIGRATION 

N.  L.  Wolff 

(Zoological  Museum,  Copenhagen,  Denmark) 


Apart  from  synanthropous  species  merely  45,  67,  and  46  Lepidoptera  taxa  are 
known  from  Greenland,  Iceland  and  the  Faroes,  respectively.  Included  here  is  a  high 
percentage  of  migrants  (10,  20,  and  20%,  respectively).  On  the  Scandinavian  Peninsula 
the  share  of  migrants  is  less  than  2%. 
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*  Fig.  1-2.' 

The  weather  maps  of  Europe  and  North  Atlantic. 
A— 16  X  1959.  00  GMT;  £-17  X  1959.  00  GMT. 


Plutella  xylostella  (Linn.)  (  =  maculipennis  Curt.)  is  probably  indigenous  to 
Iceland  but  huge  awarms  now  and  then  invades  the  country.  In  1949  the  wind  carried 
thousands  of  moths  towards  the  SE.  coast  leaving  great  numbers  dead  on  the  glacier 
■of  the  highest  mountain  of  Iceland  (örafajökull) .  An  exceptional  outbreak,  origi¬ 
nating  from  Central  Russia,  passing  towards  Denmark  and  Britain,  without  touching 
Iceland  was  be  French  (1960)  analysed  by  means  of  the  trajectory  method.  In  Green¬ 
land  a  single  specimen  was  observed  (Wolff,  1964)  in  1956. 

On  the  18th  of  October  1959  a  specimen  in  excellent  condition  of  Leucemia  uni- 
puncta  (Haw.)  —  an  inhabitant  of  the  Meditteranean  countries  and  of  North  Ame¬ 
rica —  was  taken  in  Iceland.  The  weather  maps  (Meteorol.  Inst.,  Copenhagen)  de¬ 
monstrate  a  warm  aircurrent  arising  on  the  15th  of  October  in  southern  parts  of  Spain. 
The  illustration  shows  schematically  the  weather  situation  the  following  two  days. 
East  of  the  cold  front  warm  air  flows  northwards  finally  pointing  to  Iceland  raising 
the  temperature  at  the  SE  coast  from  4  to  9°  C  at  midnight.  The  speed  of  flow  at  the 
surface  being  10 — 20  knots,  in  1500  m  above  sea-level  25 — 40  knots  and  the  tempera¬ 
ture  in  1500  m  varying  between  5 — 10°  C,  conditions  for  transport  from  Southern 
Spain  to  Iceland  by  the  aircurrent  was  most  favourable.  This  weather  situation  stri¬ 
kingly  resembles  that  described  by  Mikkola  (1968)  analysing  a  find  of  a  dragonfly 
in  Iceland,  stating  its  origin  to  be  the  Mediterranean  area. 

It  is  known  that  Nomophila  noctuella  (Schiff.)  has  travelled  by  aircurrent  from 
Africa  to  the  British  Isles  (Kettlewell,  1961).  In  1947  an  invasion  took  place  in  SE 
Iceland  apparently  originating  from  Southern  Europe  or  North  Africa.  In  Greenland 
3  specimens  were  taken  on  the  8th  of  July  1954  (Wolff,  1964).  According  to  Mikkola 
(1968a)  they  have  probably  had  their  origin  in  Florida,  Alabama  or  Georgia,  having 
reached  Greenland  at  night  between  the  6th  and  7th  of  July  carried  by  a  warm 
aircurrent. 

On  the  2d  of  September  1937  a  specimen  belonging  to  the  exclusively  N.  Ameri¬ 
can  genus  Hypocoena  Hamps.  (but  probably  undescribed)  was  taken  at  the  shore  in 
one  of  the  northernmost  districts  of  Iceland.  On  the  29th  of  August  1937  a  warm 
aircurrent  moved  from  Canada  directly  towards  Iceland  and  may  have  transported  the 
specimen  from  its  haunts,  probably  somewhere  in  NE  America. 

When  convexión  occurs  even  stationary  and  local  species  may  be  lifted  to  high 
altitudes  and  caught  by  aircurrents.  Such  species  are  taken  in  Copenhagen  at  night 
100  m  above  sea-level  far  from  their  biotopes.  In  bright  sunshine  a  veritable  waving 
cerpet  of  ballooning  spiders  high  up  in  the  air  was  observed  from  the  top  of  a  100  m 
high  mast. 

When  Tahama  bonifatella  (Hulst)  turned  up  to  be  indigenous  to  W.  Greenland 
(Wolff,  1950)  the  nearest  locality  known  was  Colorado,  2500  miles  away.  It  is  now 
demonstrated  to  occur  in  two  populations,  Rocky  Mountains  —  California  in  the  west 
and  Labrador,  Newfoundland,  Nova  Scotia  in  the  east,  probably  being  separated  during 
the  Pleistocene  glaciations  (Klots,  1964).  The  Greenland  population  may  in  the  past 
have  been  transported  from  NE.  America  through  the  air. 


FLEAS  FAUNA  (APHANIPTERA  —  SUCTORIA)  AND  THEIR 
GEOGRAPHICAL  DISTRIBUTION  IN  TURKMENIA 

E.  N.  Zagniborodova,  S.  M.  Avakov  —  E.  H.  3arHii6opoROBa, 

C.  M.  A  b  a  K  o  b 

(Turkmenian  Antiplague  Station,  Ashkhabad,  USSR) 


In  the  communication  on  many-years  authors’  collections  were  used,  as  well  as 
collections  of  fleas  made  by  the  authors  and  other  participants,  while  inspecting  in 
1948 — 1967  years. 

Fleas  were  collected  from  more  than  130  species  of  mammalia  and  birds.  The  quan¬ 
tity  of  the  material  used  amounts  to  about  40  thousand  collections,  including  more 
than  half  million  fleas. 

In  the  territory  of  Turkmenia  100  species  and  subspecies  of  fleas  were  revealed, 
three  of  them  —  Ceratophyllus  philippovi ,  Ophthalmopsylla  karakum ,  Caenopsylla 
laptevi  —  and  one  subspecies  —  Ophthalmopsylla  volgensis  transcaspia  —  being  new 
ones.  17  species  and  subspecies'  of  fleas  were  newly-found  by  the  authors,  areas  for 
74  species  and  subspecies  were  made  more  exact  and  6  species  were  included  according 
to  literary  sources  of  other  investigators. 

15  landscape-ecological  parts  were  picked  out  in  the  territory  of  the  Republic, 
Every  part  has  specific  quantitive  correlations  of  separate  groups  of  mammalia  and 
different  flea  complexes,  parasiting  on  them. 
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The  most  of  species  and  subspecies  of  fleas  were  revealed  on  Gerbillinae,  Citellus- 
and  predatory  mammalia:  Mustela  nivalis ,  Vormela  peregusna,  Vulpes. 

All  the  fleas  can  be  divided  into  5  groups  according  to  their  stational  distribution 
and  the  degree  of  their  dependence  upon  the  host  to  feed  on. 

1)  The  first  group  consists  of  fleas  often  met  in  sandy  regions:  Xenopsylla  hirti- 
pes,  Synosternus  longispinus ,  Coptopsylla  lamellifer  rostrata,  C.  olgae ,  Ceratophyllus 
turkmenicus  turkmenicus,  C.  tersus ,  Paradoxopsyllus  teretifrons,  Ophthalmopsylla  ka- 
rakum,  Mesopsylla  rothschildi,  Ctenophthalmus  dolichus  idae. 

2)  To  the  second  group  belong  fleas  which  prefer  hard  soils:  Echidnophaga  galli¬ 
nacea,  Xenopsylla  gerbilli ,  X.  g.  caspica,  Synosternus  pallidus,  Coptopsylla  lamellifer 
lamellifer ,  Ceratophyllus  monstrosus ,  C.  m.  vlasovi,  Paradoxopsyllus  répandus,  Ophthal- 
morsylla  volgensis  trascaspica,  Mesopsylla  eucta  eucta,  Ctenophthalmus  dolichus  bair. 

3)  The  third  group  consists  of  fleas  revealed  on  the  whole  territory  of  Turkmenia: 
Echidnophaga  oschanini,  Xenopsylla  conformis  conformis,  Coptopsylla  bairamaliensis , 
Rhadinopsylla  cedestis,  Stenoponia  vlasovi.  To  this  group  the  authors  attribute  fleas 
to  meet  only  in  West  Turkmenia  —  Xenopsylla  nuttialli. 

4)  Fleas  from  mountain  regions  form  the  fourth  group:  Xenopsylla  persica,  Pa- 
riodontis  riggenbachi  turkestanica,  Miyoxopsylla  fordani,  Ceratophyllus  consimilis, 
C.  turkmenicus  altisetus ,  C.  tiflovi ,  Frontopsylla  ambigua ,  Ctenophyllus  rufescens,  Pa¬ 
radoxopsyllus  microphthalmus ,  Phaenopsylla  tiflovi ,  Ph.  kopetdag,  Leptopsylla  taschen- 
bergi ,  L.  tickhomirovae,  Pectinoctenus  pamiriensis ,  Amphipsylla  parthiana,  A.  phaiomi- 
dis  phaiomidis ,  A.  montana,  A.  argoi,  Ctenophthalmus  secundes,  Neopsylla  pleskei 
ariana. 

5)  The  fifth  group  consists  of  fleas  the  most  of  which  are  depending  upon  their 
hosts  feed  on.  They  can  be  revealed  within  the  bounds  of  their  areal:  Pulex  irritans, 
Ctenocephalides  canis,  C.  felis,  Xenopsylla  cheopis,  X.  nesokia,  Rostropsylla  daca,. 
Ceratophyllus  fidus,  C.  trispinus  trispinus ,  C.  aralis  aralis ,  Leptopsylla  segnis.  L.  puto- 
raki ,  Neopsylla  setosa.  Fleas  from  flying  bats  are  classified  as  belonging  to  this 
group:  —  Ischnopsyllus  obscurus ,  Isch.  plumatus ,  Rhinolophopsylla  unipectinata  uni- 
pectinata — as  well  as  from  birds  —  Geratophyllus  gallinae  tribulus,  C.  fringillaer 
C.  spinosus,  Frontopsylla  frontalis  alatau. 


DIE  ROLLE  DER  BIOLOGISCHEN  MERKMALE  IN  DER 
KLASSIFIZIERUNG  UND  DER  PHYLOGENIE  DER  ECHTEN  MOTTEN 

(. LEPIDOPTERA ,  TINEIDAE) 

A.  K.  Zaguljaev  —  A.  K.  3aryjiaeB 

(Zoologisches  Institut  der  Academie  den  Wissenschaften,  Leningrad,  UdSSR) 


Die  echten  Motten  sind  in  der  Palaearktis  und  auf  allen  Kontinents  verbreitet. 
Das  systematische  Studium  dieser  Gruppe  der  Schmetterlinge  auf  dem  gegenwärtigen 
Niveau  begann  in  Westeuropa  seit  1957  (Petersen,  1957 — 1968;  Capuse,  1963 — 1967;  Goz- 
many,  1963 — 1967).  Im  Jahre  1954  wurde  von  uns  die  Revision  der  Motten  dieser  Fami¬ 
lie  durchgeführt.  Im  Ergebnis  der  Untersuchungen,  die  in  den  letzten  Jahren  abgeschlos¬ 
sen  waren,  teilt  man  jetzt  die  Familie  in  5  Unterfamilien,  die  sich  nach  dem  Habitus, 
Bau  und  nach  der  Biologie  voneinander  unterscheiden.  Das  sind:  Scardiinae,  Nemapo - 
goninae ,  Tineinae ,  Myrmecozelinae,  Meessiinae. 

Die  Unterfamilie  Scardiinae.  Die  Raupen  machen  ihre  Gänge  im  faulenden  Holz 
und  in  Baumschwämmen. 

Die  Unterfamilie  Nemapo  goninae.  Die  Raupen  sind  Mycetophage,  sie  ernähren 
sich  mit  dem  Pilzenmycelium  und  dringen  ins  Holz  nach  dem  Myzelium  sofort  ein. 
Das  Studium  dieser  Gruppe  half  uns,  die  Natur  und  Herkunft  der  Lagerschädlinge 
enträtseln,  und  die  Vielfältigkeit  des  Nahrsubstrates  zeigte  eine  breile  Amplitude 
ihrer  Nährverbindungen,  sowie  einen  äußerst  schnellen  Nahrungswechsel  in  einer 
Generation.  Scardiinae  und  Nemapo  goninae  bewohnen  vorwiegend  die  breitblättrigen 
Holzarten,  deshalb  sind  sie  in  der  Zone  der  Laubwälder  verbreitet. 

Die  Unterfamilie  Tineinae.  Alle  Arten  zeichnen  sich  durch  Keratophagie  aus,  sie 
wohnen  in  Verstecken:  40  aus  65  Arten  sind  Nidikolen.  Die  Keratophagie  führte  zu 
tiefen  Adaptationsänderungen  in  der  Physiologie  der  Verdauung  und  knüpfte  diese 
Mottengruppe  mit  spezifischen  Umweltbedingungen  aufs  engste  zusammen. 

Die  Unterfamilie  Myrmecozelinae.  Die  Lebensweise  dieser  Gruppen  ist  noch 
ungenügend  studiert:  es  ist  aber  bekannt,  daß  die  Steppen-  und  Halbwüstenarten  sind, 
die  mit  der  Grasvegetation  verbunden  sind.  Die  Raupen  ernähren  sich  mit  dem  pflanzli¬ 
chen  Detritus,  bewohnen  den  Rasen  und  den  Boden,  wo  sie  röhrenartige  Gänge 
machen.  Der  Areal  dieser  Unterfamilie  umfasst  fast  das  ganze  Europäisch-Asiatische 
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Steppengebiet,  zum  Teil  auch  das  Mediterrane  und  Sachara-Gobi-Subregionen.  Einige 
Arten  weisen  enge  Verbindungen  mit  dem  Indo-Malaischen  Gebiet  nach. 

Die  Unterfamilie  Meessiinae.  Das  sind  Lichennophage  und  Myzetophage,  die  auf 
Felsen  unter  Flechten  und  Moosen  existieren;  seltener  bewohnen  sie  die  Baumstämme. 
Die  Raupen  sind  xerophil,  wohnen  in  tragbaren  Hüllen,  die  das  Substrat  imitieren. 
Mehr  als  die  Hälfte  aller  Arten  ist  aus  den  Wäldern  des  Mediterranen  Gebietes,  ein 
Teil  aus  den  Wäldern  Europas  bekannt. 

Außer  morphologischen  Merkmalen  wurden  auch  biologischen  Besonderheiten  bei 
der  Ausarbeitung  der  Klassifikation  und  der  Phylogenie  von  Tineidae  zugrundegelegt: 
Ernährungstyp.  ökologische  Nische,  Verbindung  mit  bestimmen  Stazien  des  Le¬ 
bensraums,  pflanzlich-landschaftliche  Zonen.  Der  Komplex  von  biologischen  Merkma¬ 
len  (das  Leben  in  seidenen  Röhren-Gängen,  die  das  Nährsubstrat  durchdringen,  oder 
in  Hüllen;  Ernährung  mit  pflanzlichem  oder  Holzdetritus,  mit  Myzelium  und  mit 
Fruchtkörpern  der  Pilzen)  zeugt  davon,  daß  diese  Gruppen  ihrer  Herkunft  nach  sehr 
alt  sind.  Eine  von  den  Ursachen  der  Zerspaltung  eines  gemeinsamen  Stammes  der 
Alten  Tineidae  in  große  Gruppen  ist  wahrscheinlich  auf  die  Divergenz  nach  dem 
Ernährungstyp  zurückzuführen.  Die  festgestellten  Unterfamilien  sind  taxonomisch 
selbständige  phylogenetische  Zweige  eines  Stammes,  die  miteinander  durch  ihre  ge¬ 
meinsamen  Vorahnen  verbunden  sind.  Die  Vorahnen  von  Tineidae  bewohnten  wahr¬ 
scheinlich  die  Waldstreu,  faulendes  Holz  und  Baumschwämme,  ähnlich  den  primitiven 
Mottengruppen  wie  Scardiinae. 

Die  Verwandschaftsbeziehungen  der  alten  Scardiinae  mit  Meessiinae  und  Myrmeco- 
zelinae ,  einerseits,  und  Nemapogoninae  und  Tineinae,  anderseits,  erlauben  uns,  fur 
die  Periode  der  Formierung  dieser  Unterfamilien  die  Paleogän-Mitte  (Ende  Eozän- 
Anfang  Oligozän)  zu  halten. 


OAYHA  ÎKyîKÎKAJI  {DIPTERA,  BOMBYLIDAE)  ^PEBHErO  CPEßH3EMBH 

H  EE  nPOHCXOHßEHHE 

W.  F.  Zaitzev — B.  O.  3ann;eB 

(3ooji02uuecKuü  uhctuttjt  AH  CCCP,  Jlenumpad,  CCCP) 


OÖJiacTB  ¿^pernierò  CpeAH3eMBa  (JlaBpeHKo,  1962,  1965)  AeJiHTca  Ha  Tpn  noAodnacTn: 
-coöcTBeHHo  Cpe^H3eMHOMopcKyio,  Caxapo-ToÖHHCKyio  n  Eßpa3HaTCKyio  CTenHyio.  CpaB- 
HeHne  (JmyHBi  hx  noKa3BiBaeT,  uto  (^ayria  Caxapo-roÖHHCKoii  noßoöJiacTH  dorane  Bii^aMH, 
ueM  coöcTBeHHo  CpeflH3eMHOMopcKaH,  H  Ha  77%  npeflCTaBJieHa  3HAeMHUHBiMH  Bii/jaMn. 

B  HacTomn;ee  BpeMH  ^ayHBi  CpeAH3eMHOMopcKon  noAodnacTH  Hen3BecTeH  hii 

OAHH  3HAeMHUHBIH  pOA-  B  TO  ÎKe  BpeMH  B  (J)ayHe  CaxapO-roÖHHCKOH  HOAOÖJiaCTII  HpKO 
npoHBJiaeTCH  Kan  bhaoboh,  TaK  n  poAOBOH  3hacmh3m.  TaKHM  oöpa30M,  ¿ayiia  Caxapo- 
Toöhhckoh  noAOÖJiacTH  oTJinnaeTea  dojiBmen  cnen;H(|)HUH0CTBK). 

JlaBpeHKo  (1965)  pa3AejiaeT  Caxapo-rodHHCKyio  nycTBiHHyio  noAodnacTB  na  3  pe- 
rnoHa,  KOTopBie  KpBiHiaHOBCKHH  (1965)  Ha3BiBaeT  HaAnpoBHHAHHMH.  3to  caxapo-apa- 
BHHCKaa,  npano-TypaHCKaH  n  n;eHTpajiBHoa3HaTCKaH  HaAnpoBHHAHH. 

Oayna  n;eHTpaJiBHoa3HaTCKOH  HaAnpoBHHAHH  b  peJioM  H3yneHa  HeAOCTaTouHo.  Ma- 
TepnaJiBi  H3  BocTouHoro  naMnpa  n  MHP  xapaKTepn3yi0T  npe3BBiuaHHyio  öe^nocTB  n 
BBicoKyio  cnen;H(|)HUHOCTB  $ayHBi  sthx  panoHOB.  OcoöeHHo  sto  othochtch  k  bbicoko- 
ropBHM  naMnpa. 

H3BecTHan  $ayHa  npaHO-TypaHCKOH  HaAnpoBHHipiH  nouTH  BABoe  dorane  BHAaMH, 
neM  caxapo-apaBHHCKaH  (|)ayHa.  CTpyKTypa  (JmyHBi  3thx  flßyx  HaAnpoBHiipun  aobojibho 
exorna  h  CKJiaABiBaeTCH  b  ochobhom  113  shacmhuhbix  bhaob.  OcTajiBHoe  —  bhabi,  mn- 
poKO  pacnpocTpaHeHHBie  b  ^peBHeM  CpeAH3eMBe,  rojiapKTHnecKiie  h  TpaHcnajieapKTnne- 
CKHe. 

CpeAHHH  A3HH  BKJiionaeT  b  ceda  nojraocTBio  hjih  nacTHUHo  paA  30oreorpa$HuecKHX 
npoBHHAHH.  HandojiBmyio  uacTB  CpeAnen  A3hh  3aHHMaiOT  nycTBiHHaa  TypaHcuaa  h 
ropHaa  a$raHO-TypKecTaHCKaa  npoBHHipiH,  rAe  BCTpenaeTca  okojio  500  bhaob  OomOhjiha. 
3to  03HanaeT,  uto  doMdnjiHABi  CpeAnen  A3iih  cocTaBJiaioT  2/3  bhaob  Caxapo-rodmicKOH 
nycTBiHHOH  noAodaacTH.  KojinnecTBo  bhaob  b  TypaHCKOH  h  A^raHo-TypKecTaHCKoii 
npoBHHAHax  nouTH  OAHHaKOBoe,  oAHano  cocTaB  hx  (f>ayHBi  pe3Ko  pa3jraneH;  73%  $ayHBi 
doMdmiHA  TypaHCKOH  npoBHHpHH  —  sto  oiiAeMHUHBie  bhabi.  B  A(|)raHO-TypKecTaHCKOH 
npoBHHAHH  SHAeMHKH  cocTaBJiaioT  jinmB  46%.  3HanHTeaBHyio  uacTB  $ayHBi  doMdnjiHA 
ropHBix  panoHOB  CpeAHen  A3hh  cocTaBJiaioT  bhabi,  runpoKo  pacnpocTpaireHHBie  b  JlpeB- 
HeM  CpeAH3eMBe  h  TpaHcnajieapKTHuecKHe  bhabi.  B  $ayHe  nycTBiimoñ  TypaHCKOH  npo- 
bhhahh  OHH  HpeACTaBJieHBi  deAHee. 

B  TypaHCKOH  hpobhhahh  HMeeTca  HeMHoro  caxapo-rodHiicKnx  bhaob  h  OTcyTCT- 
ByiOT  roaapKTHnecKHe  n  CTenHBie  eßpa3HaTCKHe  bhaki.  HHTepecHo  otmcthtb  najinniie 
b  <J>ayHe  odeiix  npoBHHipiH  dojiBmoii  rpynnBi  TypaHo-HpancKHx  bhaob.  B  TypaHCKOH 
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npoBHHijiiH  Tanne  BnAni  cocTaBJimoT  15%,  b  A^raHo-TypnecTaiicnon  5%.  Typano-npaH- 
cnne  BiiflLi  ßoMÖHJiHfl  JiOKaJiii3yiOTcn  b  3anaAHOií  h  K>ro-3anaAHon  nacTnx  TypEMemni 
il  nona  He  HanAeiibi  ceBepHee  YcTiopTa  ii  H,eHTpanbiibix  panoHOB  nycTLiHii  Kbi3binnyM. 
B  3aKaBKa3be  TypaHo-npancKiie  bhabi  CBH3aHLi  c  nojiyny ctbihhmii  Tannnna,  ,ii;ojihhbi 
Apanca  n  Hii30BbeB  Kypw. 

B  (£ayHe  Typancnon  n  A^raHO-TypnecTaHcnon  npoBimpun  b  HacTonmee  BpeMH 
HacniiTLiBaeTCH  jinmL  35  o6iij;hx  biiaob.  lia  hiix  nonoBima  —  bhabi,  innpoKo  pacnpo- 
CTpaHCHHBie  b  ^peBHeM  CpeAH3eMbe,  npoMe  Toro,  11  TypaHo-npaHCKiix  biiaob,  4  TpaHc- 
naneapHTiinecmix  n  3  SHAeMHHHbix  BiiAa.  noAaBnmomee  ôojitmnHCTBo  otiix  o6in,iix  ajih 
AByx  npoBHHpnn  biiaob  b  Typaiicnoii  npoBHHijHH  CBH3aHO  c  0(|)eMepoBLiMii  jiaHAma$- 
TaMii  npeAropnn. 

Anajni3  coBpeMeHiioii  (JmyHbi  ôomôhjiiia  ApeBiiero  CpeAH3eMLH  noKa3biBaeT,  hto  a^h 
3T0IÌ  $ayHbi  xapaKTepeH  BecLMa  blicokiiü  npoijeHT  SHAeMiinnbix  biiaob  cBiiAeTenbCTByio- 
ipim  o  ApeBiiocTii  h  aBTOXTOHHocTii  (|)ayHLi  apiiAHBix  panoHOB  naneapHTimn.  K  coîna- 
jieHnio,  nona  HanAeno  aobojii>ho  MaJio  iiCKonaeMbix  ocTaTKOB  6om6hjiha.  Bce  OHn  npo- 
iicxoAHT  II3  CeBepHon  AMepriKH  n  Eßponni  n  othochtch  k  oJinron;eHy  h  MHon,eHy.  ña- 
neoreorpa^nnecnne  n  naneoCoTammecniie  AaHHbie  CBnAeTejibCTByioT  o  Me3030Hcno-naH- 
H03oncKon  ApeBiiocTH  HLraeniHHx  apiiAHBix  oÔJiacTen  3eMJin  h,  b  nacTHOCTH,  nycTbran 
Asmi  h  A^pnnn.  CjieAOBaTejibHo,  Kcepo^iiJiLHan  (|)jiopa  n  $ayHa  $opMiipoBajincb  n  no- 
CTOHHHO  cyipecTBOBajin  Ha  TeppnTopHH  ^peBHero  CpeAH3eMbn  Haniman  no  npaimen 
Mepe  c  Koiipa  Me303on.  Hmohho  k  3TOMy  nie  B03pacTy  cjieAyeT,  BeponTHO,  OTHecTii  bo3- 
HiiKHOBeHne  ôomôhjiha.  HcKonaeMLie  poAH  öomöhjiha  oneHb  Mano  OTJinnaiOTcn  ot 
coBpeMeHHbix.  rio-BnAiiMOMy,  ocHOBHbie  coBpeMeHHbie  poABi  cenencTBa  c<|)opMnpoBaniicb 
y>ne  k  naneoreHy.  üosTOMy  3ooreorpat|)nnecKnH  aHaJiii3  coBpeMeHHoñ  (JmyHbi  6oMÔnnnA 
^peBHero  CpeAH3eMbn  no3BOJineT  CAenaTb  HenoTopnie  npeABapnTejibHbie  bbiboau 
o  AeHTpax  (JopMiipoBaiiim  3toh  $ayHbi.  B  oönacTii  ^peBiiero  CpeAii3eMbH,  no-BiiAnMOMyr 
cymecTBOBajni  neTbipe  peHTpa  HHTeHCHBHoro  (|)opMoo6pa30BaHHH  6om6h.ïïha,  cootbct- 
CTByiomiie  ocHOBHbiM  onaraM  SHAeMiiHHbix  biiaob:  3anaAHOcpeAii3eMHOMopcnnn  (ior 
Hcnamin  il  3anaA  ceBepHon  Amplimi),  caxapcnnn,  nycTbiimnin  Typaiicnnn  n  ropHbin 
cpeAHea3iiaTCKnii.  B  noJib3y  Taboro  BbiBOAa  roBopiiT  tot  $aHT,  hto  nMeimo  3Aecb  b  Tpe- 
TiiHHbiü  nepuoA  cymecTBOBajm  ynacTKii  apiiAiion  cyinii  najieapKTimn. 


K  Bonpocy  O  OOPMHPOBAHHH  OAYHBI  nOJiyTKECTKOKPBIJIBIX 
BOJibmoro  h  MAJioro  kabka3A  (b  üpeaejiax  rpy3HH) 

I.  F.  Zaitzeva  —  H.  O.  3  a  ñ  n;  e  b  a 

(IÎhctutijt  300J10ZUU  AH  rpy3CCP,  Tôuaucu,  CCCP) 


Cnen,najibHbix  paôoT  no  nonyjnecTnonpbinbiM  ropiibix  necoB,  cyôanbnnHCKnx  n  ann- 
nnncKiix  JiyroB  KaBKa3a  neT.  Hanin  nccjieAOBaHiin  oxBaTbiBajiii  xpeÔTbi  Bojibinoro  n 
Manoro  KaBKa3a  (b  npeAenax  rpy3iin).  B  pe3yjibTaTe  sthx  nccneAOBamiñ  b  HacTonin;ee 
BpeMH  b  reMiinTepocfayHe  xpeÔTOB  Bojibinoro  n  Manoro  KaBKa3a  HacniiTbiBaeTCH 
357  biiaob,  nprniaAnonarpiix  k  26  ceMencTBaM  OTpnAa.  Opemia  ôoraTCTBa  BiiAOBoro  co- 
CTaBa  reMimTepo^ayHbi  Bonbinoro  n  Manoro  KaBKa3a  nona3ana,  hto  Haiiôonbinee  no- 
nnnecTBo  biiaob  (294  BiiAa)  HacenneT  ropHbie.  nncTBemibie  ñeca,  b  xbohhbix  necax  >nn- 
BeT  166  biiaob,  a  Ha  cyßanbnnncniix  n  anbniincHHx  nyrax  BCTpenaiOTcn  numb  93  BiiAa. 
IlpoBeAeHHoe  iiaMii  cpaBHeraie  reMiinTepo(|)ayHbi  ropHbix  necoB  n  ropHbix  nyroB  KaB- 
na3a  (Ha  npnMepe  rpy3ini)  c  reMiinTepo^ayHon  Bbiconoropiin  3anaAHon  Eßponbi  (Kap- 
naTbi,  Anbnbi,  BannaHbi)  nona3ano  npn6nn3iiTenbHo  Tanne  îne  cooTHomemiH  nonnnecTBa 
biiaob,  jKHByin¡nx  b  ropiibix  nncTBeHHbix  n  xbohhbix  necax  n  na  cyôanbniincnnx  n 
anbHiincnnx  nyrax.  Cimbho  omiinaeTCH  cnen;ii^)nHecnaH  BbiconoropHan  (|>ayHa  cyôanb- 
nniicnnx  n  anbniiiicnnx  nyroB  rpy3nn  n  Bbiconoropiin  Annn,  Bannaii,  KapnaT.  Óayiia 
Bbiconoropiin  3anaAHon  Eßponni  cnnaAWBaeTCH  3a  cneT  eBponencnnx  n  öopeanbHbix  bii- 
Aob.  Cnen;ii(|)iiHecnaH  nie  cyôanbniiiicnan  (|)ayHa  nonyjnecTnonpbinbix  rpy3iin  ^)opMii- 
pyeTCH  b  OCHOBHOM  3a  cneT  3HAeMiiHHbix  BHAOB,  npnHaAne>nani;iix  n  poAaM  Scirtetellus, 
Myrmecophijes,  xapanTepunix  Tann<e  aJih  Bbiconoropiin  CpeAHen  A3nn.  HapnAy  c  STnMii 
cnen,ii^)nHecniiMH  BiiAaMn  ropHbie  nyra  rpy3iin  HaceneHbi  MHoniMn  BiiAaMii  (noHTii 
70%,),  oôiAHMii  c  cyôanbnniicHHMH  n  annnnncnnMn  nyraMn  3anaAHon  Eßponni.  B  rop- 
iibix  BOAoeMax  rpy3nn  o6iiTaeT  21  bïïa.  EonnniiiHCTBo  boahbtx  nony>necTnonpbinbix  — 
BiiAbi,  ninpoHo  pacnpocTpaHeHHbie  b  BOAoeMax  rpy3nn,  n  nnnin  7  biiaob  BCTpenaeTCH 
ncnmonnTenbHO  b  ropiibix  BOAoeMax. 

npoBeAeHHbiii  HaMn  3ooreorpa^)nnecnnn  aHann3  reMimTepo(|)ayHbi  ropiibix  necoB  n 
ropiibix  nyroB  nona3an,  hto  OHa  cnnaAniBaeTcn  npe>nAe  Beerò  3a  cneT  cpeAU3eMiioMop- 
cnnx  BHAOB  —  34%;  BTopoiï  ochobhoh  rpynnon  HBnniOTCH  TpancnaneapnTiiHecnne  biiabi 
(27%  Bcex  bhaob).  ronapnTiiHecnne  bhabi  cocTaBnnioT  11%;  nonTii  b  paBHon  CTenemi 
npeACTaßneHbi  eBponencnne  (7%)  h  eBponencno-cnônpcnne  (8%);  TypaHcnne  n  npaHO- 
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KaBKa3CKiie  bii^bi  BecLMa  MajiouHCJieiiHbi  b  ropnon  reMHnTepo^ayne  Tpyann  (no  1%). 
KaBKa3CKiie  OH^eMnnii  cocTaBJiniOT  8%  Been  (JayHbi.  Bojibnian  rpynna  3H,n,eMHHHbix 
bii^ob  $opMnpyeT  cnenn^nnecKyio  BLicoKoropHyio  $ayny  cyöaJibHHHCKHx  h  aJinnnncKiix 
JiyroB.  MiiTepecHO,  hto  113  9  3H,n,eMHHHbix  bhaob,  >KiiByin;nx  na  cyßajiLnnncKiix  n  ajib- 
nilHCKHX  JiyraX  rpy3HH,  5  BHßOB  HBJIHIOTCfl  KOpOTKOKpblJIBIMH  (JopMaMH,  HTO,  B03M0ÎKH0, 
cnocoöcTByeT  3H,n,eMH3My  sthx  bhaob.  üohth  nojiOBima  nx  (13  bhaob)  npHHaAJieHuiT 
K  ceMencTBy  Miridae ,  (|)HJioreHeTimecKH  HOBenmen  bctbh  oTpnAa. 

Ü3  cpaBHnxejiLHoro  aooreorpa^imecKoro  anajiH3a  $ayiibi  nojiyîKecTKOKpbiJibix 
Eojibinoro  h  Majioro  KaBKa3a  bhaho,  hto  Ha  EoJibmoM  KaBKa3e  npeoÖJiaAaiOT  TpaHcna- 
jieapKTHnecKiie  bhabi  (35%),  a  Ha  MajiOM  KaBKa3e  reMimTepo(|)ayHa  hocht  hbho  cpeAii- 
seMHOMopcKHH  xapaKTep  (38%)-  3aMeTHoe  npeoÖJiaAamie  eBponencKo-cnßnpcKHx  bh- 
Aob  na  Bojibihom  KaBKa3e  (9%)  BnojiHe  coBnaAaeT  co  B3rjiHAaMii  CeMeHOBa-THH-IIIaH- 
CKoro,  KOTopbiii  BbiAejineT  KaBKa3CKiiH  xpe6eT  b  KauecTBe  caMocTOHTejiBHOH  npoBimpiiH 
EBponeHCKo-CiiÖHpcKOH  3ooreorpa<J)HHecKOH  noAOÖJiacTH.  HHTepecHO  otmcthtb  npeoö- 
JiaAamie  shacmiikob  na  Bojibihom  KaBKa3e  — 8%  (na  MajiOM  KaBKa3e  —  4%),  hto  mo- 
JKeT  ÖBITB  CBH3aHO  C  JIOKaJIHSaAIieH  ÖOJIbmHHCTBa  3HAGMHKOB  B  BbICOKOrOpHOH  30He. 


BECHHHKH  ( PLECOPTERA )  CHBHPH 
Ju.  I.  Zapekina-Dulkeit  —  K).  H.  3aneKHHa-ÆyjibKeHT 
(T ocydapcreeuHbiü  3anoeednuK  « Ctojiöu »,  CCCP) 

JJo  1940  r.  A-aa  CnOnpn  n  /(ajibHero  BocTOKa  6bijio  h3bcctho  14  bhaob  bcchhhok 
(Hkoöcoh  h  BnaHKH,  1905;  Klapalek,  1908,  1912,  1914,  1916,  1923;  Matsumura,  1911; 
Okamoto,  1912;  Navas,  1912,  1914,  1925,  1927,  1930,  1934,  1936;  Samal,  1939).  IIo3AHee 
Hiicjio  bhaob  AOCTiirjio  60  (Koponen,  1949;  3aneKHHa-^yjibKeHT,  1955,  1956,  1957,  1958, 
1959,  1960,  1961). 

MaiepiiaJibi,  nocjiyTKHBnine  ajih  3Toro  cooÖHi;eHHH,  co6paHbi  b  1947 — 1967  rr.  b  6ac- 
ceimax  pen  06h,  Ehiicch  (BRjiionaH  öaccefiH  Bannajia),  JleHbi  n  Anypa;  npocMOTpeHbi 
KOJijieKH¡HH  H3  CnÖHpH,  xpaHHH^iiecH  b  3oojiorHHecKOM  HHCTHTyTe  AH  CCCP.  Beerò 
oöpaöoTaHo  25  000  B3pocjibix  HaceKOMbix. 

HaMH  yKa3biBaeTCH  77  bhaob,  npimaA-aeîKaH^Hx  k  29  poAaM  h  8  ceMencTBaM. 
B  CKoÔKax  OyKBaMH  o6o3HanaioTCH  Ha3BamiH  öacceäHOB  pen  O  —  06n,  E  —  Emicen, 
JI  —  Jleiibi,  A  —  AMypa,  n  —  pen  npuMopbH,  C  —  o.  Caxajuraa,  K  —  n-0Ba  KaMnaTKH. 
OnHcarme  hobbix  bhaob  —  Capnia  rara  Zap.-Dulk.,  Kaszabia  spinulosa  Raus.,  Alloperla 
deminuta  Zap.-Dulk. 

Pteronarcidae:  Pteronarcys  reticulata  (Burm.)  (O,  E,  JI,  A);  P.  sachalina  Klap. 
(A,  H,  C). 

Taeniopterygidae :  Rhabdiopteryx  quadrata  Kop.  (O,  E,  JI,  A,  n,  C,  K),  T aeniopte- 
ryx  nebulosa  L.  (O,  E,  JI,  A),  T.  araneoides  Klap.  (E),  T.  angarensis  Zap.-Dulk.  (E). 

Nemouridae:  Amphinemura  borealis  Mort.  (O,  E,  JI,  A),  A.  standfussi  Ris.  (O,  E, 
JI,  A),  Amphinemura  sp.  (C),  Nemoura  arctica  Esb.-Pet.  (O,  E.  JI),  N.  avicularis  Mort. 
(O),  N.  cinerea  Retz.  (O,  E,  A,  ü),  N.  manchuriana  Okam.  (A,  C),  N.  sachalinensis 
Mats.  (C),  N,,  matsumurai  Claas.  (C),  Nemoura  sp.  (O,  E,  A),  Nemurella  picleti  Klap. 
(E),  Allonura  frigida  Nav.  (K). 

Leuctridae:  Leuctra  fusca  L.  (O,  E,  A),  L .  orientalis  Chu  (O,  E,  A,  n),  Leuctra  sp. 
(A),  Strobliella  secunda  Zap.-Dulk.  (O). 

Capniidae:  Eucapnosis  sp.  (O,  E),  Capnia  atra  Mort.  (E,  JI),  C .  nigra  Pict.  (O,  E, 
A),  C.  pygmaea  Zett.  (E,  JI,  A),  C.  variabilis  Klap.  (O,  E,  JI),  C.  vidua  Klap.  (E), 

C.  ahgeeri  Kop.  (O,  E,  JI,  A),  C.  af finis  Mort.  (E,  JI,  A),  C.  endemica  Zap.-Dulk.  (O), 

C.  lepnevae  Zap.-Dulk.  (E),  C.  apicalis  Nev.  (K),  C.  rara  Zap.-Dulk.  (E),  Capnia 
sp.  (E),  Isocapnia  kudia  Rick,  (n),  1.  sibirica  (Zap.-Dulk.)  (O,  E,  JI,  A,  n). 

Perlodidae:  Megarcys  ochracea  Klap.  (O,  E,  JI,  A,  n),  M.  sjostedti  Nav.  (K), 

Arcynopteryx  compacta  McL.  (O,  E,  JI,  A),  A.  dichroa  Klap.  (E,  JI),  A.  brevis  Kop. 

(O,  E,  JI,  A,  C,  K),  A.  altaica  Zap.-Dulk.  (O,  E,  A),  A.  safanensis  Zap.-Dulk  (E),  Diura 
bicaudata  L.  (E,  JI,  A),  D.  nanseni  Kemp.  (O,  E,  JI,  A),  Isogenus  nubecula  Newm. 
(O,  E,  A),  /.  sibiricus  Nav.  (A),  Isoperla  obscura  Zett.  (O,  E,  JI,  A),  /.  lunigera  Klap. 
(O,  E,  A),  I.  altaica  Sam.  (O,  E),  L  trapezia  Nav.  (K),  Kaszabia  spinulosa  Raus.  (E), 
Isoperla  sp.  (E,  A) . 

Perlidae:  N eophasganophora  brevipennis  Kop.  (O,  E,  JI,  A),  N.  extrema  Nav.  (E, 
JI,  A),  Paragnetina  flavotincta  McL.  (O,  E,  JI,  A),  P.  bolivaria  Klap.  (A),  Oyamia  amu - 
rica  Klap.  (A),  Kamimuria  luteicauda  (Klap.)  (O,  E,  JI,  A),  K.  notalis  Nav.  (A),  K.  si¬ 
birica  Klap.  (E),  Acroneuria  brevipennis  Kop.  (E,  JI),  Acroneuria  sp.  (A),  Hemimelaena 
sp.  (A),  Neoperla  sp.  (E,  A,  n). 

Chloroperlidae:  Haploperla  ussurica  Nav.  (O,  E,  JI,  A,  C,  K),  Haploperla  sp.  (A,  n), 
Alioperla  telezkoensis  Sam.  (O,  E,  JI,  K),  A.  deminuta  Zap.-Dulk.,  (O),  Alloperla 
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sp.  (E,  A,  IT,  K),  Chloroperla  rostellata  Klap.  (0,  E,  A,  II,  K),  Ch.  mediata  Nav.  (0,  E, 
A,  II,  K),  Chloroperla  sp.  (E),  Paraperla  sp.  (A). 

Oßnpix  bhaob  æjih  Eßponti  n  Cnöiipn  (6e3  ^ajiLHero  BocTOKa)  5,  abh  Ebpohbi,  Cn- 
6npn  h  ^ajiBHero  BocTona  13,  Cnöiipii  h  ßajiBHero  BocTona  23,  3anaAH0H  h  Boctohhoh 
CnônpH  2,  tojibko  b  3anaAH0H  Cnönpn  3,  b  Boctohhoh  Cnönpn  11,  Ha  ^ajiBHeM 
BocTOKe  20. 


^HArHOCTHKA  JIHHHHOK  EJIOXH  VERMIPSYLLA  (DORCADIA) 

DORCADIA  (ROTHSCH.) 

G.  V.  Zatzarinina  —  T.  B.  3au;apHHnHa 

(MocKoecKuü  eoe .  ynueepeurer,  CCCP) 


Ha  TeppnTopnn  CCCP  b  3anaAHBix  Camiax  Han^eii  hobbih  abh  Hamen  $ayiiBi  bha 
6jiox  V ermipsylla  dorcadia,  napa3HTiipyion]¡HH  Ha  MapaJiax.  HaMn  onncaHa  JimniHKa 
3Toro  BH^a  h  flana  cpaBHirrejiBHan  xapaKTepncTHKa  jihhhhok  Tpex  bhaob  poAa  V er¬ 
mipsylla —  V.  (V)  alacurt  Shimk.,  V.  (D.)  ioffi ,  V.  (D.)  dorcadia,  BCTpenaiomHXCH 
b  CCCP.  MaTepnajioM  ^jih  onncaHHH  cjiymnjiH  jihhhhkh,  coöpaHHtie  b  ecTecTBeHHBix 
ycjiOBHHX  (Ychhckhh  MapajiocoBxo3  KpacHoapcKoro  npaa),  h  jihhhhkh,  BBiBe^eHHBie  H3 
hhh¡  6jiox,  coôpaHHBix  c  MapajioB  b  tom  Hie  coBxo3e.  ßeTajiLHoe  Mop(|)OJiorHHecKoe  onn- 
camie  hpoh3boahjiocb  no  cxene,  npeflJioHieHHon  CHOArpaccoM  (Snodgrass)  n 
KnpLHKOBOH. 

Bjioxh  poAa  V ermipsylla  Shimk,  1885,  oTenecTBeHHLiMH  CHCTeMaTHKaMH  noApa3Ae- 
jiHiOTCH  Ha  ABa  HOApoAa  —  noApoA  V ermipsylla,  coctohiaiih  ns  OAHoro  BHAa  V.  (V.)  ala- 
cart,  h  noApoA  Dorcadia,  o6T>eAHHHiom;iiH  Asa  APymx  BHAa:  V.  (D.)  joffi  h  V.  (D.)  dor¬ 
cadia.  npn  BLIHBJieHHH  CKOJIBKO-HHÖyAB  yAOBJieTBOpHTeJIBHBIX  HpH3HaKOB,  KOTOpBie 
Morjin  6bi  cjiyniHTB  neTKHM  npHTepneM  abh  pa3jraneHHfl  jihhhhok  AByx  6jih3ko  poACTBem- 
HBix  BHAOB  noApoAa  Dorcadia ,  mbi  o6pam;ajiH  ocHOBHoe  BHHMamie  Ha  xeTOTaKCHio  Aop- 
cajiBHOH  n  BeHTpajiBHOH  noBepxHocTen  tojiobbi  h  xeTOTaKcnio  aHajiBHoro  cerMeHTa. 
YnoMHHyTBie  npH3HaKH,  Kan  npaBHjio,  chjibho  BapBnpyiomiHe  y  jihhhhok  pa3HBix  bhaob, 
OKa3aJincB  b  AaHHOM  cjiynae  HacTOJiBKo  cxoahbimh,  hto  hphxoahtch  npn3HaTB  TpyA" 
Hyio,  a  B03M0HÎH0,  H  HOJIHyiO  Hepa3JIHHHMOCTB  HpeHMarHHaJIBHBIX  $a3  pa3BHTHH  B  cny- 
nae  c  V.  (D.)  ioffi  h  V.  (D.)  dorcadia.  JIhhhhkh  Bcex  Tpex  bhaob  cpaBHHBajincB  no 
nncjiy  3y6n;oB  Ha  MaHAnöyjiax  n  xeTOTancnn  aHajiBHoro  rpeÖHH,  t.  e.  no  npii3HaKaM, 
KOTOpBie  CHHTaiOTCH  HOApoAOBBiMH,  a  pHAOM  aBTopoM  BBiAejiHiOTCH  b  poAOBBie.  Cono- 
CTaBJieHHe  BBimeHa3BaHHBix  npH3HaKOB  HOATBepniAaeT  6ÓJiBmyio  6jih30ctb  V.  (D.)  dor¬ 
cadia  k  V.  (D.)  ioffi,  neM  k  V.  (V.)  alacurt. 


C  E  K  Ui  H  fl  2.  MOPiDOJIOrHfl,  OfllJIOrEHHfl  H  IIAJIEOHTOJIOrHfl 


SECTION  2.  MORPHOLOGY,  PHYLOGENY,  PALEONTOLOGY 


IIPOHCXOJKßEHHE  H  BPEMfl  (POPMHPOBAHHfl  OAyHBI  3JIATOK  POßA 
AGR1LUS  CURTIS  EBPOnEHCKOH  HACTH  CCCP 

A.  V.  Alexeev  —  A.  B.  AjienceeB 

(OpexoeoSyeecKuü  zoc.  nedazozuuecKuü  uhctutijt,  CCCP) 


y3KOTejiLie  3JiaTKH  pona  Agrilus  Curtis  —  cnen;HajiH3HpoBaHHBie  (^HTO^arn,  cBH3aH- 
HBie  c  noKptiToceMeHHLiMH  h  pacnpocTpaHeuHLie  nouTH  noBceMecTHO  b  npenejiax  BCTpe- 
qaeMOCTH  npeBecHBix  h  KycTapHHKOBBix  nopon.  B  cbh3h  c  3thm  BpeMH  CTaHOBJTeHHH 
pona,  BepoHTHO,  cJienyeT  OTHecTH  He  no3me,  ueM  k  MejioBOMy  nepnony,  t.  e.  ko  Bpe- 
MeHH  CymeCTBOBaHHH  c|)JIOp,  OTJIHHaiOH];HXCH  ÖOJIBIHHM  0^H006pa3H6M  Ha  Been  cyme. 
Hctokh  coBpeMeHHon  t^ayrnj  pona  Agrilus  IlajieapKTHKH  ecTecTBeHHo  HCKaTB  b  $ayHax, 
CBH3aHHBix  c  nocjienHHMH  mtipoKo  pacnpocTpaHeHHBiMH  no  BceMy  ceBepHOMy  nojiyma- 
pnio  ojinron¡eHOBBiMH  cJwiopaMH  —  nojrraBCKOH  BeummejieHOH  h  ocoôeHHo  TyprancKOH 
jiHCTona,n¡HOH,  coxpaHHBmencH  no  chx  nop  b  cBoeM  nepBOHanajiBHOM  ponoBOM  cocTaBe 
b  Hhohhh,  KHTae  h  Ha  ioro-BOCTone  CeBepHon  AMepnKH  (Kphihto(|)obhh,  1957). 

H3yneHHe  reHHTajmn  caMpoB  y  bh^ob  ceBepHon  h  n¡eHTpajiBHOH  Eßpa3HH  bbihbhjio 
b  pone  Agrilus  ßBe  3B0JH0n;H0HHBie  BeTBH,  pe3Ko  OTjmnaioiipiecH  no  CTpoeHHio  neHHca 
h  He  flaionpie  nepexonoB.  9ra  BeTBH  cynjecTBOBajin  yme  b  MHOijeHe,  hto  nonTBep- 
mnaeTCH  upeoÖJiaAaHneM  b  coBpeMeHHon  $ayHe  TponnuecKHx  JiecoB  A3hh  BnnoB  o^hoh 
BeTBH  (HanpHMep,  rpynnBi  A.  ater  L.)  h  HaxoflKon  HCKonaeMoro  Bnna  A.  praepolitus 
Wickh.,  oTHocnm;erocH  k  flpyron  BeTBH,  onncaHHoro  h3  MHon;eHa  CeBepnon  AMepHKH 
h  nouTH  He  OTJiHuaiomerocH  ot  coBpeMeHHoro  Bnna  A.  politus  Say  (Onmep,  1928:335), 
npHHaflJiejKamero  k  rpynne  A.  viridis  L.  üosTOMy  pasnejiemie  sbojhoijhohhbix  BeTBen, 
BepoHTHO,  cjienyeT  CHHTaTB  ropa3no  6ojiee  npeBHHM,  no  KpaHHen  Mepe  ojraron;eHOBBiM. 

Bce  sto  CBHji;eTejiBCTByeT  o  cymecTBOBamm  nsyx  npeBHHx  n,eHTpoB  3bojhoh;hh.  Pe- 
3yjiBTaTBi  SKOJiorHuecKoro  h  3ooreorpa$HnecKoro  aHaJiH3a  yKa3BiBaiOT  Ha  jiecHyio  30Hy 
Kan  Ha  MecTO  <|)opMHpoBaHHH  CHCTeMaTHuecKHX  rpynn  h  bh^ob  nepBOH  BeTBH  h  Ha 
apHflHyK)  30Hy  KaK  Ha  MecTO  (|)opMHpoBaHHH  CHCTeMaTHuecKHX  rpynn  h  bh^ob  BTopoi 
BeTBH. 

Apn^Han  30Ha  B03HHKjia  em;e  b  mcjiobom  nepnone  Ha  BocTOKe  L(eHTpajiBHOH  A3hh 
Memny  30H0H  TpoHHuecKHx  JiecoB  Ha  lore  n  cyÔTponnuecKHx  Ha  ceBepe.  C  ojmron¡eHa 
OHa  pacmHpnjiacB  Ha  3anan,  b  CpenHioio  A3hio  h  Ha  ioro-BocTOK  Ebpohbi.  Ilo  Mepe  ycn- 
jieHHH  apH,n;H3an;HH  h  nHÜopoHiiHpoBKH  jiaH^ma^TOB  3necB  o6pa30BBiBajiHCB  BTopnu- 
HBie  ouara  BHnoo6pa30BaHHa  rpynn  BTopon  BeTBH,  naBinne  bh^bi  h  b  lomHBie  nacra 
JiecoB  yMepeHHoro  KJiHMaTa. 

CncTeMaTHnecKHe  rpynnBi  h  bh^bi  nepBOH  BeTBH  (JopMHpoBaJiHCB  b  jiecHOH  30He, 
rjiaBHBiM  o6pa30M  Ha  ocHOBe  TyprancKOH  $ayHBi,  nepBOHanaJiBHo  Ha  BOCTOKe  Eßpa3HH 
(Anrapnna),  a  3aTeM  h  Ha  TeppHTOpnn  Ebpohbi.  B  njraon;eHe  nocjie  BBiTecHeHHH  Typ- 
raôcKOH  $JiopBi  b  CnÔHpH  xbohhbimh  jiecaMH  (KpmnTO^OBHu,  1957)  o6pa30BajracB  nsa 
BTopnuHBix  onara  BHnoo6pa30BaHHH  yMepeHHOH  Jiecnon  $ayHBi  pona  Agrilus  —  eBpo- 
neHCKO-cpenH3eMHOMopcKHH  h  BOCTOHHonajieapKTHuecKHH.  TaK  Kan  rpynnBi,  HMeiomne 
CHÔHpcKyio  nna'BiOHKniHK)  apeaJiOB  (HanpHMep,  rpynna  A.  angustulus  III),  npencTaB- 
jieHBi  b  3THX  ouarax  6jih3khmh  hjih  peme  oahhmh  BHnaMH,  B03pacT  3thx  rpynn  cJienyeT 
CHHTaTB  no  KpaHHen  Mepe  njinopeHOBBiM,  a  bh^ob  —  BepxHenjraopeHOBBiM  h  HHurae- 
HJieHCToiteHOBBiM.  Bo3pacT  rpynnBi  A.  betuleti  Ratzb.,  bhhbi  KOTopon  CBH3aHBi  c  JiecaMH 
ceBepHoro  rana  h  He  HMeiOT  6jiH3Koro  poncTBa  b  npyrnx  panoHax  IlajieapKTHKH,  mo- 
5KeT  6bitb  nJinon¡eBOBBiM,  a  B03pacT  ee  bh^ob  —  BepxHenJinopeHOBBiM  hjih  HHjKHenjien- 
CTOH¡eHOBBIM  (ÖopeOMOHTaHHBie  BIinBl).  B03paCT  TaKHX  BHnOB,  KaK  A.  biguttatus  F.  H 
A.  guerini  Boisd.,  hbjihïohi;hxch  pejiHKTaMH  rponnnecKOH  $ayHBi,  cKopee  Beerò  HHHiHe- 
HJiHopeHOBBin  hjih  name  BepXHeMHon¡eHOBBin,  a  B03pacT  rpynnBi  A.  ater  L.,  k  KOTopon 
OHH  OTHOCHTCH,  HO  MeHBEHeH  Mepe  MHOHjeHOBBIH. 
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ITohth  cooTBeTCTByiomaH  coBpeMeHHoñ  no  Bn^oBOMy  cocTaBy  flOJieAHHKOBan  $ayHa 
Eßponu  6i>iJia  BLiTecnena  bo  BpeMH  pnccKoro  ojie^eHeHHH  flajieno  Ha  lor  (Ha  IOjkhhh 
ypaji,  KaBKa3,  b  KpuM,  KapnaTU  n  t.  a  )  h  Ha  eBponencKoñ  paBHnne,  bo3mojkho,  co- 
xpaHHJiacb  nacTHHiio  tojilko  b  pa3po3HeHHtix,  HeMHoronncjieHHLix  yöetfaimax  JiecHon 
pacTHTejiLHOCTH.  B  nocjiejieflHHKOBoe  BpeMH  BHHBi  Hamen  $ayHu  3aHHJin  coBpeMemmie 
apeajiH,  pacnpocTpaHHBmncL  Ha  TeppnTopmo  eBponencKoñ  nacra  CCCP  n3  yßemnm;  n 
H3  JiecHon  n  jiecocTenHon  30H  c  BocTona,  lora  n  3ana#a.  IIojiynycTLiHHLie  n  nycTLiHHLie 
bh^li  npoHHKJin  c  ioro-BocTOKa  Hocjie  perpeccnn  Kacnnncnoro  öacceiraa  (PnxTep,  1944), 
ho,  BepoHTHee  Beerò,  He  panee  cy66opeajn>Horo  KJiHMaranecKoro  nepnoßa. 


THE  MALE  GENITALIA  OF  BRUCHIDAE  AND  ITS  SIGNIFICANCE 

IN  GENERIC  CLASSIFICATION 

G.  L.  Arora 

(Panjab  University ,  Chandigarh,  India) 


The  importance  of  insect  genitalia  in  subgeneric  taxonomy  is  well  recognized  for 
correctly  identifying  species  comprising  a  complex.  Southgate  et  al.  (1957),  Mukerji  et 
al  (1951,  1957).  Southgate  and  Pope  (1958),  Lukianovitch  and  Ter-Minassian  (1957) 
and  Shomar  (1963)  have  identified  several  controversial  species  of  Bruchids  on  such 
a  basis.  The  author  has  studied  the  male  genitalia  of  50  species  of  Bruchids  referable 
to  the  7  genera  (see  figures). 

In  Callosobruchus  the  parameres  are  elongated  and  free  entirely;  the  exophallic 
apodema  and  the  hypomere  strongly  sclerotized;  the  saccus  provided  with  a  pair  of 
chitinized  plates  with  dentate  margins  except  C.  maculatus  (Arora,  Pajni  a.  Singh, 
1967). 

In  Bruchus  parameres  fused  at  the  bases  to  varying  extent;  the  exophallic  apó¬ 
deme  and  the  hypomere  membranous;  the  surface  of  the  saccus  provided  with  thickly 
set  fine  pubescence. 

In  Bruchidius  the  parameres  are  fused  as  in  Bruchus ;  the  hypomere  usually 
strengthened  by  a  median  chitinized  keel;  the  surface  of  the  saccus  covered  over  with 
short  denticles,  with  or  without  chitinized  plates. 

In  Specularius  parameres  fused  at  the  base  up  to  less  than  half  of  their  length; 
the  hypomere  is  like  that  of  Bruchidius ;  the  saccus  naked,  without  denticles  but  may 
carry  plates. 

In  Caryedon  parameres  are  short  fused  along  their  entire  length,  leaving  the  short 
parameral  tips  free;  the  hypomere  produced  anteriorly  into  a  narrow  median  process; 
the  exophallic  valve  shield-shaped  and  acuminate;  the  saccus  bears  four  pairs  of  chi¬ 
tinized  plates,  two  distal  pairs  curved,  each  like  the  head  of  a  walking  stick,  the  third 
pair  consisting  of  the  lateral  sclerotized  hook-like  plates  and  the  fourth  pair  compri¬ 
sing  small  plates  each  at  the  base  of  and  inner  to  the  hooked  plate  of  its  side. 

In  Spermophagus  the  parameres  are  like  those  of  Caryedon  but  the  parameral  tips 
are  elongated,  free  and  usually  membranous;  the  exophallic  valve  helmet-shaped;  the 
hypomere  produced  anteriorly  into  a  median  keel;  a  short  narrow  median  epimeral 
process  arising  from  the  phallobase;  the  endophallus  with  plates,  denticles  or  spines, 
haphazardly  arranged. 

In  Zabrotes  parameres  fused  all  along,  leaving  the  weakly  chitinized  tips  free;  the 
hypomere  produced  anteriorly  into  a  median  chitinized  keel;  the  exophallic  valve  coni¬ 
cal;  the  endophallus  provided  with  a  U-shaped  sclerite  in  the  middle. 

The  genera  of  Bruchidae  are  thus  grouped  into  two  categories.  The  first  category 
includes  Caryedon ,  Zabrotes  and  Spermophagus  in  which  the  parameres  are  completely 
fused  to  form  a  pendulous  structure.  The  second  category  includes  Callosobruchus , 
Bruchus ,  Specularius  and  Bruchidius ,  having  parameres  at  least  free  in  the  distal  part. 

It  is,  therefore,  evident  that  the  structure  of  the  male  genitalia  of  each  genus 
conforms  to  a  characteristic  basic  plan,  the  species  differing  from  one  another  in  the 
arrangement  of  their  endophallic  armature.  The  genus  Specularius  originally  described 
as  a  monobasic  genus  by  Bridwell  (1938),  now  includes  about  a  dozen  species  but  in 
the  absence  of  any  reference  to  their  genitalia  requires  to  be  revised  to  accomodate 
the  variations  in  the  species.  Detailed  morphological,  anatomical  and  biological  obser¬ 
vations,  likewise,  of  28  species  of  Bruchidius ,  are  being  scrutinized  and  correlated 
with  a  view  to  splitting  this  otherwise  large  genus  into  natural  subgroups. 

The  financial  assistance  of  U.  S.  Department  of  Agriculture  under  U.  S.  PL  480  Re¬ 
search  Program  on  Bruchidae  is  gratefully  acknowledged.  Thanks  are  due  to  the  Head 
of  the  Zoology  Department,  Panjab  University,  Chandigarh,  India  for  providing  labo¬ 
ratory  facilities. 
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Male  Genitalia  of  Bruchidae. 

1  —  Callosobruchus  chinensis  (L.);  2  —  C.  maculatus  (F.);  3  —  C.  analis  (F.);  4  —  Bruchus  pisc- 
rum  L 5 — 10  —  Bruchidius  sp.;  11  —  Specularius  sp.;  12  —  Caryedon  gonagre  (F.);  13  —  Carye- 
don  sp.;  14,  15  —  Spermophagus  sp.;  16  —  Zabrotes  subfasciatus  Boh. 
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NATURE  AND  ROLE  OF  CONNECTIVE  TISSUES  IN  INSECTS 

D.  E.  Ashhurst 

(Department  of  Anatomy,  Medical  School,  University  of  Birmingham,  U.  K.) 

The  varying  roles  of  the  connective  tissues  of  insects  are  not  yet  fully  elucidated 
(Ashhurst,  1968).  The  mechanical  function  of  the  thick  layers  of  connective 
tissues  bounding  various  organs  is  obvious.  Many  of  these,  e.  g.  the  neural  lamella 
and  outer  layer  of  the  ejaculatory  duct,  are  composed  of  collagen  fibrils  embedded  in 
a  matrix  of  mucopolysaccharides.  The  thin  basement  membranes  which  separate  other 
organs  from  the  haemolymph  appear  to  consist  mainly  of  mucopolysaccharides.  The 
glial  lacunar  system  found  in  the  ganglia  of  many  insects  contains  an  acid  mucopoly¬ 
saccharide  which  is  probably  hyaluronic  acid,  and  so  can  he  included  in  the  connective 
tissues. 

Recent  work  on  vertebrate  connective  tissues  has  indicated  that  the  acid  muco¬ 
polysaccharides  they  contain  can  affect  their  permeability  to  large  molecules  and  ions. 
The  acid  mucopolysacharides  are  polymerised  in  these  tissues  and  form  networks  which 
can  act  as  sieves  hindering  the  passage  of  large  molecules.  The  mucopolysaccharide 
molecules  are  also  negatively  charged,  and  thus  a  mass  of  acid  mucopolysaccharide 
can  act  as  an  ion-exchange  resin,  binding  cations.  This  means  that  acid  mucopolysaccha¬ 
rides  can  both  impede  the  passage  of  cations  to  the  underlying  tissues  and  also  main¬ 
tain  adjacent  to  the  cells,  a  concentration  of  cations  higher  than  that  in  the  surroun¬ 
ding  fluids.  The  idea  that  individual  cells  are  surrounded  by  mucopolysaccharides 
which  form  a  micro-environment  around  them  has  been  discussed  by  Bennett  (1963). 

These  ideas  are  obvious  significance  in  the  insects  where  there  is  no  closed  circu¬ 
latory  system.  It  has  already  been  shown  that  the  acid  mucopolysaccharide  in  the 
glial  lacunar  system  in  the  cockroach  is  implicated  in  the  maintenance  of  a  suitable 
ionic  concetration  around  the  axons.  Many  of  the  areas  of  connective  tissues  in  insects 
are  too  small  for  characterization  by  the  histochemical  tests  used  for  light  microscopy 
and  so  some  newly  developed  electron  histochemical  techiques  for  mucopolysaccharides 
have  been  used  on  insect  tissues.  A  formazan  techique  for  carbohydrates  contain  vic- 
glycol  groups  (Bradbury  a.  Steward,  1967)  and  a  colloidal  iron  technique  were  tried 
on  a  variety  of  tissues.  The  basemet  membranes  of  muscle  fibres  from  Galleria  mello - 
nella  and  Lethocerus  maximus  give  a  positive  reaction  with  colloidal  iron  which  indi¬ 
cates  that  these  layers  contain  an  acid  mucopolysaccharide.  The  outer  layers  of  the 
neural  lamellae  of  Locusta  migratoria  and  Periplaneta  americana  also  give  a  positive 
reaction  with  colloidal  iron.  The  glial  lacunar  systems  are  strongly  positive  with  both 
tests  and  it  is  easy  to  follow  the  narrow  branches  of  the  system  which  penetrate 
deeply  into  the  neuropile.  This  result  confirms  that  hyaluronic  acid  is  present  throug¬ 
hout  this  system.  The  tests  have  also  been  applied  to  the  ejaculatory  duct  of 
L.  migratoria  and  the  nerve  cord  of  G.  mellonella  which  possess  neutral  and  acid 
mucopolysaccharides. 

This  type  of  approach  to  the  problem  of  characterizing  the  connective  tissues 
should  give  information  about  their  nature  and  also  their  functions. 


PHYLOGENETIC  SUGGESTIONS  ON  ARTHROPODA  ON  THE  BASIS 
OF  THE  ULTRASTRUCTURE  OF  SPERMATOZOA 

B.  Baccetti 

(Instituto  di  Zoologia  del!  Università  di  Siena,  Italia) 


Throughout  the  phylum  Arthor opoda  a  conventional  type  of  sperm  is  found 
which  has  main  characters  of  the  sperm  of  the  related  phyla,  Annelida ,  Tardigrada 
(unpublished),  and  the  primitive  groups  of  the  highly  evolved  major  phyla,  the 
Mollusca  and  Chordata.  These  characters  are:  head  with  concentrated  chromatin, 
in  a  fibrillar,  lamellar  or  homogeneous  state,  acrosome  (originating  from  the  Golgi 
complex)  in  form  of  a  conical  cap,  two  united  centrioles,  a  tail  containing  an  axial 
filament  and  a  mitochondrial  complex.  The  axial  filament  has  «9  +  2»  arrangement 
of  tubular  fibres.  The  mitochondrial  complex  is  derived  from  the  spermatid  mi¬ 
tochondria  and  in  the  different  classes  reaches  a  varying  degree  of  development. 
This  model,  with  numerous,  normal  mitochondria  is  present  in  Merostomata  (were 
the  head  is  complicated  by  an  axial  canal  in  which  runs  an  elongated  structure 
perforating  the  acrosome).  In  Scorpions  the  mitochondria  become  fused  to  form  large 
bodies  in  which  the  cristae  are  anastomosed  forming  a  honeycomb.  In  Pseudoscor- 
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pions  the  tail  filament  is  coiled  around  an  anular  single  mitochondrial  derivative. 
In  Araneida ,  in  the  lower  Crustacea  ( Copepoda ,  Cirripedia)  and  in  the  lower  Diplopoda 
the  evolution  on  the  sperm  seems  essentially  limited  to  the  mitochondria.  But  in  all 
these  classes  singular  evolutionary  lines  take  to  very  peculiar  models.  In  Arachnida, 
Acarina  have  unflagellated,  cylindrical  sperm,  with  an  U-shaped  acrosome  at  an  in- 
vaginated  end,  where  a  small  nucleus  is  located  and  with  a  crown  of  microtubules, 
at  the  opposite  end;  the  head  is  trailed  and  not  pushed  forward.  In  Crustacea 
the  steps  of  development  are  more  evident.  Mystacocarida  have  a  sperm  tail  with 
a  «9+2»  fibers  complex,  Cephalocarida ,  a  rod-like,  unmotile  tail,  Misidacea ,  Isopoda 
and  Amphipoda  a  whip-like  sperm,  in  which  the  tail  is  unmotile,  devoid  of  fibrils 
and  mitochondria,  and  cross  striated.  In  De  cap  oda  Macrura  the  spermatozoon  is  star- 
like,  with  several  arms,  but  no  tail,  and  with  a  nucleus  which  is  trailed  by  the 
microtubules,  and  which  extends  into  the  arms.  Mitochondria  develop  in  laminae 
distributed  into  the  cytoplasm.  The  acrosome,  located  on  the  nucleus,  and  joined 
to  it,  is  covered  by  a  apical  membranous  cap,  lined  extenally  by  a  glycidic  capsule. 
In  Decapoda  Brachyura  the  «explosive»  sperm  are  more  curious:  the  acrosome  is  con¬ 
tained  in  a  nuclear  cavity,  and  a  acrosomal  tubule  runs  across  it.  After  the  perfora¬ 
tion  of  the  ovular  membrane  by  the  apical  cap,  the  microtubular  layer  of  the  sper¬ 
matozoon  with  the  nucleus  turns  over  and  goes  into  this  tubule.  In  My  riapoda, 
Polyxenus ,  a  Diplopod,  presents  a  conventional  spermatozoon,  with  a  9+2  axial 
filament  complex,  and  a  mitochondrial  complex  coiled  around  the  neck.  But  these 
spermatozoa  are  ejaculated  in  an  immature  stage,  and  develop  in  the  female  duct. 
Spirostreptus,  a  higher  Diplopod,  have  mature  spermatozoa  which  are  devoid  of  a  tail, 
unmotile,  with  a  vesicular  nucleus  surrounded  by  the  acrosome,  mitochondria  and 
microtubules.  Nothing  is  known  about  the  lower  Myriapoda. 

Collembola ,  the  lowest  Insect  examined,  show  a  spermatozoon  with  the  typical 
Arthropod  structure  but  9  secondary  fibrils  are  present.  The  mitochondrial  deriva¬ 
tives  are:  two  large  tubular  units  running  almost  throughout  the  tail  plus  several 
smaller  units  in  the  neck  region.  In  all  the  orders  of  Insects,  with  only  fow  excep¬ 
tions,  the  model  of  the  spertatozoon  is  different  because  of  the  architecture  of  the 
tail.  Mitochondrial  derivatives  are  typically  2.  In  the  axial  filament,  the  classical 
two  major  central  units  are  present  with  a  sheath  surrounding  them.  Nine  «Afzelius 
rays»  join  this  sheath  to  the  9  doubles  principal  peripheral  fibres.  Halfway  along 
the  rays,  nine  secondary  double  fibres  are  present.  The  most  important  acquisition 
is  a  crown  of  nine  outer  fibres  each  similar  to  the  central  pair,  and  sometimes 
embedded  in  an  amorphous  material.  The  structure  is  now  of  the  model  «9+9  +  2», 
limiting  the  count  to  the  principal  elements  only.  Thysanura  have  spermatozoa 
of  such  a  model,  in  which,  however,  centrioles  and  acrosomes  are  transposed.  The 
spermatozoa  are  twinned  and  function  only  in  such  disposition.  Odonata ,  Blattoidea , 
Orthoptera,  Phasmoidea ,  Plecoptera  show  the  «9  +  9  +  2»  model,  with  two  mitochondrial 
derivatives  containing  a  cristalline  protein  and  cross  oriented,  periferie  parallel 
cristae.  Ephemeroptera ,  show  a  particular  mutation:  the  filament  complex  is  here 
«9  +  9+0».  Corrodentia  have  «9+9+2»  pattern  but  the  9  outer  fibers  are  much 
more  conspicuous  and,  three  of  them  are  limited  externally  by  an  osmiophilic  angular 
wall.  In  each  bundle  of  sperms  a  great  number  of  biflagellate  units  is  constantly 
found.  Mallophaga,  Anoplura  and  Heteroptera  have  two  axial  filaments  in  the  tail. 
Mitochondrial  derivatives  are  always  two.  In  Heteroptera  this  model  of  biflagellate 
sperms  is  not  constant.  Some  species  have  two  filaments  of  different  length,  others 
only  one  filament.  In  Thysanoptera  the  two  basic  complexes  «9+2»  are  irregularly 
fused  in  a  single  18+4.  In  Homoptera  there  is  typicallly  only  one  filament;  biflagel- 
larity  is  lost.  Coccids  have  lost  all  parts  of  the  tail,  and  the  sperm  is  disposed 
in  syncytial  groups  of  a  fixed  number  of  units  (16  in  Pseudococcus ,  32  in  Steatococcus , 
64  in  Eriococcus  and  Parlatoria );  in  these  species  the  nuclei  are  surrounded  by  se¬ 
veral  microtubules.  Microtubules  are  the  only  motile  organelles;  a  similar  situation 
has  been  found  in  the  Acarina. 

Almost  all  the  studied  Endopterygota  have  sperms  with  the  «9+9  +  2»  filaments,  two 
mitochondrial  derivatives  and  the  acrosome.  This  is  the  case  in  Neuroptera  (in  which 
the  dense  material  embedding  the  9  outer  fibres  is  lacking),  in  Coleóptera  ( Cicinde - 
lidae ,  however,  have  a  transposition  between  acrosome  and  centriole),  in  Trichoptera, 
in  Lepidoptera  (where  a  nuclear  material  produce  10 — 12  longitudinal  cristae  surroun¬ 
ding  the  greater  part  of  the  sperm),  in  Diptera  and  in  Hymenoptera.  In  all  these 
cases,  differences  between  orders,  families,  and  species  too,  are  determined  by  the 
ratio  of  the  lengths  of  the  head  and  tail  and  by  the  evolution  of  the  mitochondrial 
derivatives  (in  Lepidoptera ,  and  in  some  Diptera ,  only  one  large  derivative  can 
be  found  whereas  in  Neuroptera  the  two  masses  are  enormous)  and  by  the  arrange¬ 
ment  of  material  originating  from  the  nucleus  along  the  axial  filament.  Curiosly, 
in  the  sperms  of  Mecoptera  (where  two  mitochondria  are  fused  in  a  single  cristalline 
mass)  the  axial  filament  lacks  of  the  9  outer  fibres,  and  is  consequently  of  the 
«9+2»  type,  with  secondary  fibres  and  Afzelius  rays.  It  is  very  difficult  to  consider 
that  the  Mecoptera  are  directly  evolved  from  the  lowest  Apterygota ,  but  is  important 
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to  observe  that  the  9  outer  fibres  of  Trichoptera ,  Lepidoptera,  and  Hymenoptera  are 
full  of  glycogen,  and  are  quite  different  of  these  of  Neuroptera ,  Coleóptera,  Diptera. 
They  are,  perhaps,  directly  evolved  from  the  Mecopteron  type. 

In  conclusion,  the  structure  of  sperm  offers  very  important  arguments  of  phylo¬ 
genetic  importance,  but  its  use  in  specific  systematics  is  not  easy.  The  actual  fin¬ 
dings  are  in  good  agreement  with  the  several  general  schemes  of  Arthropodan  phy- 
logeny.  The  evolution  of  Crustacea,  and  of  the  Rhynchotoid  group  of  Insecta  ( Cor - 
rodentia — Mallophaga — Anoplura — Thysanoptera — Heteroptera — Homoptera)  is  well 
known.  The  highly  evolved  sperm  of  Thysanura ,  and  the  great  differences  between 
Collembola  and  all  the  other  Insects  ( Protura  and  Diplura  are  unknown)  are  other 
interesting  points.  In  addition,  these  is  the  primitive  organisation  of  Limulus ,  Pseu- 
doscorpionida,  Scorpion,  Spider  sperm,  and  the  peculiary  evolved  structure  of  Ticks. 
A  direct  line  Mecoptera — Trichoptera — Lepidoptera — Hymenoptera,  and  an  exclusion 
of  Neuroptera  from  Panorpata  are  more  important  suggestions.  But  several  other 
studies  are  required  for  a  correct  evaluation  of  these  new  findings. 


yjiBTPACTpyKTypA  3PHTEJ1LHBIX  ijehtpob  HACEKOMBIX 

O.  K.  Basurmanova  —  0.  K.  EacypMaHOBa 
(HncTUTyr  ôuojiozunecKoü  cßu3UKU  AH  CCCP,  Mocnea,  CCCP) 


HapyjKHtin  cjioh  OMMaTHflHeB  OT^ejieH  OT  nepBoro  3pnTejibHoro  raHrjmn  6a3aJibHon 
MeMÔpaHon.  Ba3aJibHan  MeMÔpaHa  b  HeKOToptix  MecTax  npeptiBaeTCH,  n  otpoctkh  pe- 
THHajibHwx  KJieroK  BXOflHT  b  nepBbin  3pnTejibHbiH  raHrjiHH.  Meui^y  nyuKaMH  pera- 
HajibHbix  oTpocTKOB  cpa3y  Hie  no/*  6a3ajibHon  MeMÔpaHon  pacnojiaraioTca  HenpoHbi, 
KOTopbie  cocTaBJiaiOT  HapyJKHbin  (flflepHbin)  cjioh  nepBoro  3pnTejibHoro  raHrjmn.  Ot- 
POCTKH  3THX  HeËpOHOB  BMeCTe  C  OTpOCTKaMH  peTHHajibHbix  KJieTOK  o6pa3yioT  BTOpOH 
(BOJIOKHHCTBIH)  CJIOH.  PeTHHaJIbHbie  BOJIOKHa  npn  BXOJKfleHHH  B  BOJIOKHHCTblH  CJIOH 
MeHHioT  CBOK)  CTpyKTypy:  b  H^epHOM  cjioe  ohh  BbirjiHflHT  Kan  TmrauHbie  3JieKTp0HH0- 
npo3pauHbie  aKCOHbi  c  HebojibmnM  kojihhcctbom  mhtoxoh^phh,  b  bojiokhhctom  cjioe 
OHH  CTaHOBHTCH  3JieKTpOHHO-HJIOTHbIMH. 

Ha  nonepeuHOM  cpe3e  uepe3  bojiokhhctbih  cjioh  mojkho  bh^ctb  CTporo  ynopn^o- 
ueHHyio  napTHHy  pacnojioîKeHHH  3Thx  otpoctkob:  6  otpoctkob  peTHHajibHbix  ujictok 
OKpyîKaioT  2  oTpocTKa  KJieTok  H^epHoro  cjioh.  Otpoctkh,  HaxoflHmHecH  CHapyjKH 
or  3THX  rpynn,  no-BH^HMOMy,  hbjihiotch  OTpocTKaMH  HenpoHOB  HHJKejieîKamHX 
raHrjineB. 

Bee  npocTpaHCTBO  MejK^y  bthmh  rpynnaMH  bojiokoh  3anojraeHO  rjinajibHbiMH  KJieT- 
KaMH.  IJ|HTonjia3Ma  rjinajibHbix  KJieTOK  3anojiHeHa  mhtoxoh^phhmh,  BaKyojiHMH,  Meji- 
KHMH  ny3bipbKaMH,  pnôocoMaMH  h  pncTepKaMH  rpaHyjiapHoro  3HflonJia3MaTHuecKoro 
peTHKyjiyMa:  HMeeTCH  öojibmoe  KOjmuecTBo  BHHUHBaHHH  b  BH^e  c6jihhî6hhhx  MeMÖpaH. 
Hflpa  b  rjinajibHbix  KJieTKax  OBajibHoä  $opMbi  h  pacnojiaraioTca  b  cpe^Hen  uacTH 
BOJIOKHHCTOrO  CJIOH. 

PeTHHaJIbHbie  otpoctkh  npe^cTaBjiHioT  coöoh  oneHb  cjioîKHbie  b  yjibTpacTpyKTypHOM 
OTHomeHHH  o6pa30BaHHH.  Hx  aKC0HJia3Ma  Ha  BceM  npoTHHteHHH  hjiotho  3a6nTa  mhto- 
xoh^phhmh.  HapyjKHan  MeMÔpaHa  peTHHajibHbix  bojiokoh  bo  mhothx  MecTax  bhhhh- 
BaeTCH  BHyTpb  aKConjia3Mbi,  o6pa3yn  MHorouHCJieHHue  «rpnöoBHßHbie  o6pa30BaHHH». 
HapHAy  c  MHTOXOHAPHHMH  H  «rpHÖOBHßHblMH  o6pa30BaHHHMH»  B  aKC0HJia3Me  peTH- 
HajibHbix  otpoctkob  MHoro  Hy3bipbK0B,  no  BHemHeMy  BHfly  h  pa3MepaM  HanoMHHaiomHX 
CHHanTHuecKHe.  Otpoctkh  o6pa3yiOT  KOHTaKTbi  pa3Horo  THna  p;pyr  c  ÆpyroM  h  c  co- 
CeftHHMH  3JieMeHTaMH.  TaKOBbI  THHHHHbie  CHHanTHHeCKHe  KOHTaKTbl  B  BH^e  3JieKTp0HH0- 
HJIOTHblX  MeMÖpaH  MeJK^y  OTpocTKaMH  peTHHajibHbix  KJieTOK  H  OTpocTKaMH  HenpoHOB 
H^epHoro  cjioh.  Cßoeo6pa3Hbie  KOHTaKTbi  o6pa3yioT  nsa  coce^HHx  peTHHajibHbix  ot- 
pocTKa,  KOTopbie  BnjiOTHyio  ho^xo^ht  ^pyr  k  Æpyry.  B  oÔJiacTH  CHHanTHuecKoro  koh- 
TaKTa  npHcyTCTByex  KpynHbin  ny3bipeK.  OÔHapyjKeH  em;e  o^hh  thh  KOHTaKTa  MejK,n;y 
COCeßHHMH  peTHHaJIbHblMH  BOJIOKHaMH,  a  HMeHHO  TJiyÔOKOe  BXOÎK^eHHe  OflHOro  OT- 
pocTKa  b  Æpyron;  bto  He  npocToe  BHHUHBaHHe,  TaK  Kan  npocTpaHCTBO  MOK^y  MeMÔpa- 
HaMH  b  MecTax  TaKoro  KOHTaKTa  pacmnpeHo  h  3anojraeHo  ajieKTpoHHO-njiOTHbiM  MaTe- 
pnajioM.  Hajimme  tokhx  TecHbix  KOHTaKTOB  Menî^y  OTpocTKaMH  o^Horo  oMMaTH^HH 
HaBOflHT  Ha  MbICJIb  0  CHHXpOHHOH  paÔOTe  KJieTOK  OftHOrO  OMMaTHflHH.  OueHb  HHTepeCHbl 
h  MHorouHCJieHHbi  «rpnôoBHHHbie  KOHTaKTbi»,  HaH^eHHbie  Me>KAy:  a)  OTpocTKaMH  pe¬ 
THHajibHbix  KJieTOK  H  HHepHOrO  CJIOH,  6)  OTpocTKaMH  peTHHajibHbix  KJieTOK  H  HeHpOHOB 
H3  Æpyrnx  raHrjineB,  b)  MeîKfty  peTHHajibHbiMH  OTpocTKaMH  h  rjinajibHbiMH  KJieTKaMH. 
Ha  BepmHiie  «rpndoBHHHbix  o6pa30BanHH»  paccTOHHHe  Menî^y  MeMÔpaHaMH  yBeJiHueHO 
b  2.5 — 3  pa3a  no  cpaBHennio  c  ocHOBaHHeM.  KoHTypw  MeMÔpaH  Bbirjin^HT  dojiee  ueTKO, 
a  npocTpaHCTBO  MejKßy  hhmh  —  ojieKTpoHHO-njioTHbiM. 
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Mbl  CKJIOHHbl  CHHTaTb  3TH  o6pa30BaHHH  pa3H0BH^H0CTLK)  BHHUeHHblX  CHHaHCOB, 
onncaHHtix  b  jiHTepaType  ftJia  peTHHLi  pa3jmuHbix  Æpyrnx  rpynn  jkhbothbix.  IIpecH- 
HanTH^ecKOH  30hoh  hbjihiotch  peTHHajiBHbie  otpoctkh,  KOTopue  coaepjKar  dojibmoe 
KOJiH^ecTBO  MHTOXOH^pnË  h  MHorouncjieHHbie  CHHanTH^ecKne  ny3bipbKH,  no^xo^HiniHe 
HenocpeACTBeHHO  k  npecmianTHuecKOH  MeMÖpaHe,  n  KOHqeHTpnpyioTCH  Ha  Hen. 

«rpnöoBH/jHbie»  CHHancbi  b  nepBOM  3pHTejn>H0M  raHrjinn  HacenoMbix  cnepHiJmuHbi 
fljiH  peTHHajibHbix  KJieTOK.  Ilpn  Tauon  CTpyKTypHoä  opraHH3an;HH  cHHancoB  yBejinun- 
BaeTCH  njioiqaßb  cHHanTnuecKoro  KOHTaKTa  Ha  cpaBHHTejibHo  HeöojibmoM  yuacTKe, 
3aHHMaeM0M  peTHHaJIbHbIMH  BOJIOKHaMH. 


ON  THE  EVOLUTION  OF  THE  EOMOPTERA—PSYLOMORPHA 
E.  E.  Becker-Migdisova  —  E.  E.  EeKKep-MirflicoBa 
(Palaentological  Institute,  Acad.  Sci.  USSR,  Moscow ,  USSR ) 


In  the  morphology  of  Psyllomorpha  three  basic  features  are  discerned:  characte¬ 
ristic  «sternorhynchous»  structure  of  the  head,  peculiar  structures  of  the  jumping 
hind  legs  and  ovipositor.  Evolution  of  the  head  is  connected  with  the  following 
changes:  1)  shifting  and  contraction  of  the  musculature;  2)  subdivision  of  the  head 
into  epicranium  and  prosopium,  in  consequence  of  the  shifting  of  musculature  and 
the  desclerotisation  of  prosopium  and  the  differentiation  of  functions;  the  epicranium 
as  a  receptacle  of  the  central  nerve-system  and  organs  of  senses;  the  prosopium 
as  a  receptacle  of  the  active  sucking  apparate  with  the  musculature;  3)  weakening 
of  the  connection  between  the  epicranium  and  pronotum;  4)  strengthening  of  the 
connection  between  the  prosopium  and  prosternum;  5)  displacement,  squeezing  out 
and  reduction  of  parts  of  the  prosopium. 

In  ancient  forms  of  Homoptera ,  possesing  a  suctorial  apparatus,  muscles  retractors 
of  mandibula  and  maxilla  carried  vestiges  of  their  former  function  as  adductors 
of  the  mandibula  and  maxilla,  were  attached  primarily  to  the  inner  walls  of  epicra¬ 
nium  and  filled  up  its  greater  part.  Among  the  immediate  ancestors  of  «Sternorr- 
hyncha »  the  retractors  of  mandibula  and  maxilla  were  primarily  fastened  on  the 
inner  walls  of  the  vertex  area  of  epicranium;  later  they  became  affixed  to  the 
interstacial  support  —  the  tentorium;  then  each  of  these  muscles  was  transversely 
subdivided  into  two  independent  strand,  one  from  the  epicranium  to  tentorium,  and 
the  other  from  tentorium  to  the  base  of  corresponding  seta. 

During  the  «sternorrhynchous»  evolution  the  head  was  altered  from  more  general 
structure  of  Aleurodidomorpha,  retained  a  second  retractor  of  maxilla  and  also 
Aphididomorpha ,  both  with  developed  laminae  mandibulares  and  maxillares  and 
mandibular  apodemal  plates,  to  that  of  Psyllomorpha. 

Metathorax  of  Psyllomorpha  forms  a  powerful  complicated  furca,  and  role  of  the 
baping  musculature  is  taken  up  by  the  muscles  of  coxo-trochanterous  joints.  The  ovi¬ 
positor  is  very  modified,  hidden  and  shut  by  two  overgrown  sclerites  —  valvula 
analis  and  valvula  genitalis  and  amazes  by  the  large  number  of  secondary  coalescen¬ 
ces  and  membranal  expansions.  Those  of  gonapophyses  are  formed  by  the  outgrowth 
of  their  lateral  parts  into  membranous  ones.  Valvulae  dorsales  develop  also  into 
a  membrane  which  connects  them  with  gonapophyses  2.  Here  exists  also  flaps 
unknown  in  other  groups  and  the  coalescence  of  the  plates  of  gonapophyses  3  into 
an  unpaired  formation  and  with  gonapophyses  2  into  an  inner-ovipositor.  All  these 
show  that  in  the  evolution  of  Psyllomorpha  there  existed  a  stage  when  the  valves 
of  ovipositor  were  not  adjusted.  This  is  conformed  by  the  morphology  of  Late  Permian 
Propatrix  psylloides  B.-M.  with  a  slightly  developed  genital  plate  and  slightly 
divergent  valves  of  the  ovipositor  when  in  Upper  Jurassic  Protopsyllidiidae  the  ge¬ 
nital  and  anal  plates  were  already  developed  (Carp  enter  ella  pusilla  B.-M.).  So  it  can 
be  supposed  that  the  ancestors  of  all  « Sternorrhyncha »  had  a  long  external  oviposi¬ 
tor  or  archescytinoid  type. 

Thus  the  proof  of  the  common  origin  of  all  « Sternorrhyncha »  exists  not  only 
in  common  tendencies  of  the  development  of  the  head,  but  in  the  special  modification 
of  ovipositor  characteristic  to  Psyllomorpha  and  Aleurodidomorpha ,  or  its  gradual 
reduction  as  it  exists  among  Coccidomorpha  and  Aphididomorpha. 
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ON  THE  ORIGIN  OF  FLIGHT  APPARATUS  OF  INSECTS 
O.  M.  Botscharova-Messner  —  0.  M.  BonapoBa-MeccHep 
(Institute  of  Annimal  Morphology  and  Ecology,  Acad.  Sci.,  USSR,  Moscow,  USSR ) 


The  evidens  obtained  ontogenesis,  comparative  anatomy  and  physiology  of  flight 
apparatus  of  different  insects  calls  for  a  critical  revision  of  the  paranotal  theory 
and  makes  it  possible  to  conceive  the  functional  wing-predecessor  at  different  stages 
of  its  formation. 

In  most  of  the  Pterygota  the  wings  anlages  are  situated  first  in  the  pleural 
region  of  segments  over  stigmas.  They  are  shifted  upwards  and  backwards  along 
the  segment  only  in  the  course  of  the  postembrional  development.  The  formation 
of  paranotum  and  postnotal  position  of  the  wing  anlage  by  nymphs  of  H emime¬ 
tabola  is  a  purely  nymphal  adaptation  related  to  the  strengthening  of  notum. 

Comparative-anatomical  and  ontogenetic  data  in  Polyneoptera  give  grounds  to  be¬ 
lieve  that  Pterygota  ancestors  had  a  poorly  sclerotised  skeleton  and  a  great  number 
of  position  muscles  strengthening  the  skeleton.  The  pleural  region  of  segments  was 
the  longest  to  retain  the  morphogenetic  possibilities  as  compared  with  other  parts. 
A  great  number  of  pleural  positional  muscles  could  service  the  new-formed  organs. 

It  is  known  (Weis-Fogh,  1964)  that  in  Polyneoptera  the  ventilation  of  tracheal 
system  is  mainly  provided  by  wing  and  leg  muscles,  i.  e.  it  is  exclusively  throatic 
pump  which  is  at  work.  In  Lepidoptera ,  Coleóptera  and  some  other  orders  abdominal 
muscles  come  to  be  involved  in  respiration  movements.  In  Diptera  and  Hymenoptera 
it  is  by  abdominal  pump  alone  that  ventilation  is  effected.  Thus,  a  certain  initial 
relationship  between  the  respiration  act  and  the  wing  movements.  At  the  same 
time  involvment  of  leg  muscles  in  wing  movements  gives  ground  to  believe  that 
there  exists  a  definite  relationship  between  the  working  wing  and  running  or 
walking. 

Thus,  it  is  proposed  that  wing  predecessors  were  located  in  the  pleural  region 
of  segments  being  functionally  related  to  respiration.  At  what  formation  stage  (but 
quite  evidently  before  the  flight  could  be  effected)  the  wing  predecessor  acquired 
mobility  caused  involvement  an  increasing  number  of  muscles  and  lead  up  to  per¬ 
fection  of  muscular,  neuro-muscular  and  sensory  mecanisms. 

The  following  stages  of  flight  apparatus  formation  are  proposed: 

1)  A  small  uncapable  to  active  movement  pleural  fold  similar  to  those  in  Sco- 
lopendromorpha  described  by  E.  Bekker.  The  possible  function  is  prospective  and 
tactile. 

2)  A  larger  fold,  hanging  over  the  stigmas.  The  possible  function  is  protection 
of  the  stigmas  and  creation  of  prestigmal  chamber  with  a  sertain  microclimate. 

3)  A  mobile  fold  providing  changes  in  the  microclimate  near  the  stigmae. 
The  positional  muscles  are  involved  in  its  functioning. 

4)  The  mobility  of  the  fold  is  increased,  its  motions  not  only  change  the  micro¬ 
climate  but  also  promote  the  ventilation  of  the  tracheal  system.  The  respiratory 
muscles  are  involved. 

5)  A  mobile  separate  blade  which  augements  the  ventilation  of  the  tracheal 
system  and  promotes  running  (acceleration  of  movements,  balance  maintenance) 
as  in  mite  family  Galumnidae.  The  leg  muscles  are  involved. 

6)  A  membraneous  plate,  mobile,  narrow  at  the  base,  with  a  high  beat  frequency. 
It  promotes  running  and  may  provide  flying  up. 


STRUCTURE  ET  EVOLUTION  POST-EMBRYONNAIRES 
DES  EBAUCHES  IMAGINALES  INTERNES 
CHEZ  LES  LARVES  D’HOLOMETABOLES 

Ph.  Cals 

(Laboratoire  de  Zoologie,  Université  de  Paris,  France) 


Des  préparations  cuticulaires  appropriées  ont  révélé  la  présence  d’intimas  secré¬ 
tées  par  diverses  ébauches  imagínales  internes  chez  les  larves  d’Holométaboles. 

Ces  intimas  existent  dès  le  premier  stade  larvaire.  Elles  s’accroissent  considérable¬ 
ment  à  chaque  mue.  Digérées  à  chaque  apolysis,  elles  sont  secrétées  après  l’ecdysis. 

Ces  conclusions  résultent  des  travaux  effectués  sur  les  ébauches  alaires  de  Bom¬ 
byx  mori  L.  et  de  Pieris  brassicae  L.  Lors  de  Tapolysis  et  jusqu’à  l’ecdysis  aucune  des 
deux  cuticules  préparées  «in  toto»  ne  possède  d’intima.  Celle-ci  a  donc  été  digérée 
dans  l’ancienne  cuticule  et  n’est  elle  pas  encore  formée  pour  la  nouvelle  cuticule.  Elle 
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n’apparait  qu’après  l’exuviation.  L’étude  ultrastructurale  établit  que  ces  intimas  sont 
dépourvues  de  strates. 

L’évolution  tissulaire  étudiée  histologiquement  indique  que  l’ébauche  alaire,  simple 
invagination  dans  les  trois  premiers  stades,  se  différencie  ensuite,  notablement;  cette 
discontinuité  est  parallèle  à  des  changements  morphologiques  qui  constituent  une 
«allomorphose». 

L’accroissement  des  ébauches  alaires  est  appréciée  par  des  colorations  tissulaires 
en  masse.  On  peut  montrer  lors  de  la  troisième  intermue  de  Bombyx  par  exemple: 
que  les  disques  des  L  III  dégagées  de  la  deuxième  exuvie  larvaire  sont  beaucoup  plus 
petits  que  ceux  des  L  III  en  apolysis;  ceux-ci  sont  comparables  par  leur  taille  à  ceux 
des  L  IV  après  l’ecdysis. 

Le  cycle  d’intermue  larvaire  présente  ainsi,  en  ce  qui  concerne  les  disques  alaires, 
un  accroissement  antérieur  à  l’apolysis,  une  digestion  des  intimas  entre  l’apolysis 
et  l’ecdysis,  une  secrétion  de  l’intima  post-exuviale. 

La  mue  des  ébauches  imagínales  rapproche  les  Emdoptérygotes  des  Exoptérygotes. 
Des  facteurs  endocrines  ont  été  suggérés  pour  expliquer  l’origine  de  l’endoptérisme. 
II  faudrait  également  envisager  le  rôle  joué  par  les  différenciations  cellulaires,  par  les 
différenciations  et  les  interactions  tissulaires. 


EVOLUTION  DU  SYSTÈME  PARAGÉNITAL  CHEZ  LES 
HÉMIPTÈRES  À  INSÉMINATION  TRAUMATIQUE 

J.  Carayon 

(Muséum  National  d’ Histoire  Naturelle ,  Paris,  France) 


L’insémination  est  constamment  extragénitale  et  traumatique  chez  certains  ou  chez 
tous  les  représentants  de  cinq  Familles  voisines  d’Hémiptères:  Cimicidae ,  Polyctenidae , 
Anthocoridae,  Plokiophilidae  et  Nabidae.  Elle  s’effectue  par  performation  du  corps 
de  la  femelle  lors  de  l’accouplement,  puis  injection  du  sperme  soit  dans  l’hémocoele 
soit  dans  le  «spermalège»,  formation  absente  chez  les  Insectes  ayant  une  insémination 
intragénitale  normale. 

Diversement  placé  dans  l’abdomen  et  souvent  sans  connexion  avec  l’appareil 
génital  proprement  dit,  le  spermalège  comprend  en  général  une  partie  mésodermique: 
le  mésospermalège  étroitement  accolée  à  l’ectospermalège,  d’origine  ectodermique. 

Quelque  temps  après  la  copulation,  les  spermatozoïdes  quittent  le  mésospermalège 
et  émigrent  activement,  d’ordinaire  dans  l’hémocoele  (phase  de  spermathémie) ,  jusqu’à 
atteindre  les  «conceptacles  séminaux»,  annexes  mésodermiques  des  voies  génitales 
propres  aux  espèces  à  insémination  traumatique.  Ils  s’y  accumulent,  puis  émigrent  peu 
à  peu  dans  la  paroi  des  oviductes  et  des  ovarioles  pour  atteindre  les  ovocytes. 

Spermalège  et  conceptacles  séminaux  constituent  les  principaux  éléments  du 
«système  paragénital»,  ensemble  des  différenciations  structurales  corrélatives  d’un 
mode  d’insémination  toujours  traumatique. 

Constant  dans  une  espèce  donnée,  le  système  paragénital  varie  beaucoup  parmi 
les  membres  des  Familles  citées  plus  haut  et  y  présente  tous  les  degrés  de  différen¬ 
ciation  depuis  l’absence  totale  jusqu’à  l’état  d’appareil  fort  complexe.  Ces  degrés 
correspondent  aux  stades  actuellement  atteints  par  une  évolution  phylétique  se  dérou¬ 
lant  dans  diverses  lignées  à  des  vitesses  différentes,  mais  suivant  une  même  direction 
générale. 

L’étude  comparative  du  système  paragénital  et  des  processus  d’insémination 
traumatiques  chez  de  nombreuses  espèces  a  permi  de  reconstituer  la  tendance  majeure 
et  les  principales  étapes  de  cette  évolution  indiquées  très  succintement  ci-après  pour 
les  deux  parties  du  spermalège. 

1.  L’ectospermalège  est  à  l’origine  une  région  souvent  étendue  de  la  paroi  du 
corps,  en  apparence  non  distincte  des  régions  voisines,  mais  que  le  mâle,  pendant  la 
copulation,  perfore  en  un  point  quelconque  avec  son  paramère  ou  son  phallus,  ce  qui 
provoque  une  blessure  puis  une  cicatrice.  Au  fur  et  à  mesure  de  son  évolution  phylé¬ 
tique,  cette  «aire  copulatrice»  initiale  tend  à  se  restreindre  en  même  temps  que  sa 
structure  et  sa  forme  se  différencient.  On  y  observe,  avant  tous  accouplement,  une 
cuticule  beaucoup  plus  épaisse  qu’ailleurs,  constituant  un  bourrelet  sous  lequel  l’épi¬ 
derme  est  hypertrophié.  Au  terme  de  son  évolution,  l’ectospermalège  apparait  comme 
un  «tube  copulate ur»  souvent  long  et  quelquefois  double,  où  s’enfonce  le  phallus. 
Toujours  distalement  aveugle  chez  les  femelles  vierges,  ce  tube  présente  une  paroi 
apicale  fort  mince,  que  détruit  la  première  copulation. 

2.  Le  mésospermalège,  primitivement  volumineux  amas  diffus  de  cellules  sanguines 
ou  péricardiales,  tend  à  devenir  un  véritable  organe  de  mieux  délimité  par  une  enve¬ 
loppe  d’adipocytes,  qui,  d’abord  lacuneuse,  se  transforme  progressivement  en  une  paroi 
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compacte  revêtue  sur  sa  face  interne  d’une  membrane  basale  souvent  épaisse. 
Aux  stades  «moyens»  de  l’évolution  phylétique,  cette  paroi  isole  de  l’hémocoele  les 
éléments  internes  du  mésospermalège,  sauf  dans  une  petite  région  postérieure  où  ces 
éléments  constituent  un  «lobe  conducteur»  plus  ou  moins  différencié.  Les  spermato¬ 
zoïdes  ne  peuvent  quitter  l’organe  qu’en  traversant  ce  lobe,  situé  de  telle  sorte  qu’ils 
ont  seulement  un  court  trajet  à  faire  dans  le  sang  pour  atteindre  la  paroi  des  voies 
génitales.  Ils  arrivent  directement  dans  cette  paroi  lorsque  le  mésospermalège,  parvenu 
au  terme  de  son  évolution,  phylétique,  est  un  organe  complexe  pourvu  de  «cordons 
conducteurs»  généralement  doubles,  qui  le  relient  aux  bases  des  oviductes,  où  ils 
amènent  les  spermatozoïdes.  A  un  tel  stade,  les  éléments  du  système  paragénital  con- 
nexés  à  l’appareil  reproducteur  ont  d’ordinaire  complètement  régressé. 

D’après  ce  que  les  cas  d’insémination  traumatique  accidentelles  chez  divers 
Hémiptères  des  mêmes  groupes  permettent  de  penser,  les  inséminations  extragénitales 
constantes  ont  eu  pour  origine  des  anomalie  individuelles  du  comportement  sexuel 
des  mâles.  Elles  s’effectuent  par  perforation  du  vagin  chez  les  Nabidae,  du  tégument 
abdominal  dans  les  autres  Familles  citées  et  semblent  avoir  presque  toujours  entraîné 
la  genèse  d’un  méso-puis  d’un  ectospermalège. 

Aux  premiers  stades  de  sa  différenciation  phylétique,  le  spermalège  montre  une 
structure  qui  semble  provoquée  par  une  réaction  de  défense,  mais  il  se  forme  toujours 
dès  la  fin  de  la  vie  larvaire,  avant  le  premier  accouplement.  Son  évolution  correspond 
à  une  adaptation  de  plus  en  plus  poussée  de  l’organisme  femelle  aux  conditions  très 
particulières  créés  par  l’insémination  traumatique. 


ULTRASTRUCTURE  OF  RETINULAR  CELLS  IN  NORMAL 
AND  VITAMIN  A  DEFICIENT  TOBACCO  HORNWORM  MOTHS  {MANDUCA  SEXTA  ) 

S.  D.  Carlson,  Gösta  Gemne,  J.  S.  Van  de  Berg,  W.  E.  Robbins 

(Dept,  of  Physiology ,  Karolinska  Institutet,  Stockholm ,  Sweden; 

Dept,  of  Entomology,  Virginia  Polytechnic  Institute,  Blacksburg,  Virginia,  U.S.A.; 
Entomology  Research  Division,  U.  S.  Dept,  of  Agriculture,  Beltsville,  Maryland,  U.S.  A.) 


The  aldehyde  of  vitamin  A  (retinal)  with  a  protein  combine  to  form  rhodopsin; 
the  visual  pigment  in  vertebrates  and  invertebrates.  This  complex  is  essential  to  vi¬ 
sion.  Transient  dissociation  of  this  complex  by  radiant  energy  initiates  photochemical 
reactions  which  trigger  the  bioelectrical  activity  leading  to  light  reception  by  the  orga¬ 
nism.  If  synthesis  of  rhodopsin  is  impaired  or  prevented  in  vertebrates  a  breakdown 
of  the  photoreceptive  and  other  epithelial  membranes  takes  place.  This  metaphasia 
leads  to  night  blindness  and  ultimately  to  a  systemic  and  mortal  debility.  In  certain 
insect  species,  deprivition  of  dietary  vitamin  A  or  carotinoid  compounds  has  no  lethal 
effects,  but  functional  anomalies  have  been  reported.  Recently  studies  have  attested 
to  histological  damage  in  insect  photoreception  structures  as  assayed  by  light 
microscopy  and  electron  microscopy.  The  selectivity  of  action  (retinal  breakdown  with¬ 
out  lethal  effects)  by  this  avitaminosis  in  the  tobacco  hornworm  moth  indicates 
the  suitability  of  this  animal  for  studying  night  blindness. 

The  purpose  of  this  paper  is  to  summarize  the  ultrastructure  of  the  moth’s  pho¬ 
toreceptor  cells  when  the  larval  diet  a)  was  normal  host  plant  (tobacco),  b)  contained 
no  carotenoid,  and  c)  was  supplemented  by  carotenoid  after  generations  of  depriva¬ 
tion.  Interpretation  of  the  structural  changes  occuring  in  deficient  moth  retinulae  are 
provided  in  the  light  of  relevant  literature  and  electrophysiological  fundings. 

Moths  reared  as  larvae  from  tobacco  plants  possessed  photoreceptor  cells  in  which 
the  rhabdomeric  microvilli  were  evenly  ranked  and  clearly  discernible  from  the  cyto¬ 
plasm  of  each  cell.  Photoreceptor  cells  from  moths  reared  for  over  20  generations 
on  a  vitamin  A  deficient  diet  exhibited  misaligned  microvilli,  vacuoles  and  cell  boun¬ 
daries  which  were  difficult  to  trace.  At  moderately  distal  levels  the  microvilli  proli¬ 
ferated  and  filled  up  the  retinula.  Cytoplasm  was  largely  relegated  to  the  retinula 
periphery  as  were  the  mitochondria.  These  latter  organelles  were  in  various  stages 
of  deterioration  and  did  not  maintain  normal  liaison  with  the  open  ends  of  the  micro¬ 
villi  as  was  the  case  in  plant-reared  moths.  At  more  proximal  levels  the  microvilli 
did  not  appear  patent  and  formed  elaborate  configurations  with  concentric  membrane 
systems.  Microtubules  were  abundant.  Somewhat  above  the  basal  lamina,  the  microvilli 
were  sparse  and  an  extra  retinular  membrane-bounded  matrix,  arranged  in  several 
clumps,  impinged  medially  on  the  retinula.  A  matrix  was  also  noted  in  the  intertra- 
cheolar  area. 

Retinulae  from  first  generation  moths  on  the  supplemented  diet  displayed  some 
segregation  between  microvillar  and  non-rhabdomeric  portions  of  the  retinula.  Less 
infiltration  of  matrix  into  the  tracheoles  was  also  noted. 
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Greater  light  absorption  may  be  possible  in  the  deficient  moth  retinula  because 
of  the  increased  surface  area  provided  by  the  proliferated  microvilli.  However, 
the  displacement  of  the  mitochondria  permits  less  energy  to  be  available  to  the  micro- 
villar  membrane  and  this  may  impair  its  ligth  transduction  function.  Extra  and 
intracellular  recordings  from  the  photoreceptor  cells  of  deficient  moths  reveal  an 
astonishing  competance  despite  this  pathology  but  behaviorally  these  moths  do  not 
orient  to  light.  Histological  damage  noted  here  in  the  retinula  and  to  higher  order 
neurons  suggests  the  visual  impulse  may  not  be  processed  normally. 

This  work  was  supported  in  part  by  a  Special  Fellowship,  F  11  NB  1867-01  VSN 
to  S.  D.  C.  from  the  National  Institute  of  Neurological  Diseases  and  Blindness,  Public 
Health  Service,  by  the  Air  Force  Office  of  Scientific  Research  under  Grant  AF  EOAR 
66 — 34  through  the  European  Office  of  Aerospace  Research  (OAR),  U.  S.  Air  Force, 
the  Swedish  Medical  Research  Council  to  G.  G.  and  Stiftelsen  Gustav  och  Tyra 
Svenssons  Minne. 


SOME  PROBLEMS  IN  THE  PHYLOGENETIC  CLASSIFICATION 

OF  THE  COLEOPTERA 

R.  A.  Growson 
( Glasgow  University,  U.  K.) 

Darwin  predicted  in  1859  that  «our  classification  will  become  genealogies»;  about 
40  years  later  the  first  attempts  at  phylogenetic  classification  of  the  Coleóptera  were 
produced,  by  Lameere  in  Belgium  and  Kolbe  in  Germany.  The  supra-familial  groupings 
in  the  systems  of  Lameere  and  Kolbe,  and  in  the  system  of  Ganglbauer,  which  did  not 
claim  to  be  phylogenetic,  are  compared  in  the  accompanying  table.  In  all  cases,  under 
the  superfamilies  are  indicated  in  brackets  the  equivalents  groups  in  the  latest 
phylogenetic  system,  that  of  Crowson  (1955,  1960  and  1968).  All  superfamilies  in  the 
Ganglbauer  system,  except  one,  appear  also  as  groups  in  the  Lameere  and  Kolbe 
system,  but  the  «Diversicornia»  are  split  in  the  phylogenetic  systems.  Ganglbauer 
tried  to  make  his  principed  divisions  of  comparable  size,  and  used  Diversicornia 
as  a  repository  for  diverse  smaller  groups,  but  phylogenetic  systems  have  much  more 
uneven-sized  divisions.  This  inequality  becomes  even  more  pronounced  in  later  phylo¬ 
genetic  systems  e.  g.  that  of  Crowson  (1955),  and  might  be  regarded  as  a  practical 
disadvantage. 

Both  Lameere  and  Kolbe  based  their  systems  on  phylogenetic  ideas  which  we 
now  know  to  have  been  mistaken  —  Lameere  thought  ancestral  beetles  were  essentially 
« Malacodermata »,  while  Kolbe  thought  they  were  Carabid-like;  modern  fossil  evidence 
shows  them  to  have  been  Cupedid-like  Archostemata. 

Ganglbauer’s  system,  rather  than  the  phylogenetic  ones  of  Lameere,  and  Kolbe, 
rapidly  was  general  acceptance  in  Europe,  partly  because  it  was  set  out  in  a  very 
solid  and  valuable  systematic  work,  whereas  Lameere  and  Kolbe  published  their 
systems  in  papers  in  scientific  journals  —  and  partly  from  a  widespread  mistrust 
of  the  idea  of  phylogenetic  systems.  Even  today,  the  new  series  of  volumes  on  Ger¬ 
man  Coleóptera  uses  a  slight  modification  of  Ganglbauer’s  systems. 

Since  1890,  several  comparative-anatomical  studies  in  the  Coleóptera  have  been 
published,  e.  g.  Verhoeff  on  the  abdomen,  Sharp  and  Muir  on  the  aedeagus,  Forbes 
on  wingvenation  and  folding,  and  myself  on  the  met-endosternite.  Most  of  these 
authors  proposed  new  classification,  based  on  phylogenetic  interpretations  of  their 
own  data,  but  all  these  systems  were  more  or  less  unsatisfactory.  I  retrained  from 
doing  so,  but  when  much  later  (1955)  I  did  publish  a  new  system  of  Coleopters, 
it  was  widely  (and  wrongly)  supposed  that  this  system  was  mainly  based  on  my 
studies  of  the  met-endosternite.  My  system  in  fact  owes  more  to  the  works  of  Forbes 
and  to  the  larval  system  of  Böving  and  Craighead  (1931)  that  it  does  to  my  met- 
endosternite  studies. 

Following  the  important  study  of  larval  Coleóptera  by  Böving  and  Craighead, 
Peyerimhoff  (1933)  published  a  new  attempt  at  a  phylogenetic  system  of  Coleóptera , 
which  I  think  marked  an  important  advance  on  any  previous  ones,  and  which  is  shown 
in  table,  together  with  my  1968  system  which  has  much  in  common  with  it. 
The  Jeannel — Paulian  system  in  Grasse’s  «Traité  de  Zoologie»  is  very  discrepant  from 
any  of  the  others,  and  I  think  less  well  based  factually. 

At  the  highest  level,  the  main  discrepancy  in  the  tabulated  system  concerns 
the  Stylopidae  or  Strepsiptera.  Ganglbauer  and  Kolbe  treated  these  as  an  independent 
order,  Lameere  made  them  a  mere  family  in  Heteromera ,  Peyerimhoff  (like  Böving 
and  Craighead)  ignored  them  all  together,  while  Crowson  made  them  a  superfamily 
of  Polyphaga — Cucujiformia.  Most  of  the  peculiarities  of  the  more  primitive  Stylopoidea 
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Ganglbauer,  1903 _ | _ Lameere,  1903 _ | _ Kolbe,  1908 _  |  Peyerimhoff,  1933  |  Crowson,  1968 
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(Mengeidae)  can  be  matched  in  the  more  advanced  endoparasitic  Rhipiphoridae 
(Rhipidiinae) ,  but  Stylopoidea  are  probably  older;  they  have  arisen  from  Lyme- 
xyloid  ancestor,  much  as  Rhipiphoridae  from  Mordellid  ancestors,  and  perhaps  as 
Hymenoptera—Orissidae  (and  Parasitica)  from  Siricoid  or  Cephoid  ancestors. 

The  next  highest  level  at  which  the  tabulated  system  differ  is  the  subordinai. 
Ganglbauer  was  one  of  the  first  specialists  to  recognize  Adephaga  as  a  full  suborder, 
and  the  group  has  retained  this  status  in  the  phylogenetic  systems.  The  small  family 
Cupedidae ,  included  in  Adephaga  by  Ganglbauer  and  Lameere  (who  made  for  it  a 
series  Cupediformia)  was  placed  in  Polyphaga  by  Kolbe,  and  in  a  separate  suborder 
Archostemata  by  Peyerimhoff  and  myself,  following  Böving  and  Graighead.  Recent 
palaeontological  studies  have  confirmed  the  antiquity  and  separateness  of  the  group. 
A  major  innovation  in  my  1955  system  was  a  fourth  suborder  Myxophaga  it  had  how¬ 
ever  been  foreshadowed  by  Forbes  (1926),  who  noted  the  Adephagon-like  venation 
and  folding  of  the  membres  of  the  group  studied  by  him.  The  unity  and  distinctness 
of  the  group  have  been  confirmed  by  the  discovery  of  larvae  of  additional  forms  in  it; 
it  seems  possible  that  Myxophaga  descend  from  the  oldest  aquatic  adaptation  of  the 
Coleóptera ,  as  the  Cupedidae  come  from  the  earliest  wood-borers. 

At  the  series-superfamily  level,  the  tabulated  systems  differ  notably  in  their 
treatment  of  the  Scarabaeoidea.  Ganglbauer  and  Lameere  gave  these  an  isolated  po¬ 
sition  at  the  end  of  the  order,  but  Kolbe,  followed  by  Peyerimhoff,  associated  them 
with  Staphylinoidea  in  Haplogastra ;  Crowson,  following  Böving  and  Craighead,  asso¬ 
ciated  them  with  Dascilloidea.  The  condition  of  the  base  of  the  abdomen,  on  which 
Kolbe  based  his  grouping  Haplogastra,  does  not  occur  in  Cupedidae  but  does  recur 
in  some  Cantharoidea,  etc.  It  cannot  be  taken  as  securely  established  that  the  Scara¬ 
baeoidea,  are  directly  related  to  Dascilloidea  as  larval  structures  suggest.  Further 
evidence  on  this  question  is  urgently  needed. 

There  are  several  problems  in  the  phylogenetic  classification  of  Coleóptera  which 
will  probably  be  decided  by  the  discovery  of  as  yet  undescribed  larval  types. 
One  of  these  is  the  precise  relationship  of  Histeroidea  and  of  the  Staphylinoidea  ge¬ 
nerally.  The  articulated  urogomphi  which  mark  this  series  out  in  larval  structure  are 
presumably  derived,  not  a  primitive,  character  and  constitute  the  best  single  «positive» 
character  for  the  series  as  a  whole.  The  genus  Sphaerites,  which  I  regard  as  the  most 
primitive  type  of  existing  Histeroidea  though  several  authors  have  placed  it  in  Staphy- 
linoides  —  is  known  only  in  the  adult  stage.  The  characters  of  the  larva  should  help 
to  establish  the  relations  of  Histeroidea  to  other  Staphyliniformia,  and  the  characteres 
of  the  ancestral  Staphyliniformia.  It  may  have  been  figured  already,  under  the  name 
of  «S  cap  ho  so  ma»  in  the  «Key  to  Soil-inhabiting  Insect  Larvae»  edited  by  Prof.  Ghi- 
larov  and  published  in  Moscow. 

Another  group  whose  true  position  may  be  established  by  the  discovery  of  its 
larva  is  the  small  family  Dasyceridae  (Crowson,  1955).  The  single  genus  Dasycerus, 
occuring  in  Europe  and  North  America,  has  generally  been  placed  in  Lathridiidae 
but  cannot  belong  to  that  family  or  to  the  Cucujiformia  at  all,  as  it  was  well-deve¬ 
loped  spiraceles  on  the  8th  abdominal  segment.  I  placed  it  tentatively  in  Staphylinoi¬ 
dea',  there  is  an  excellent  opportunity  for  European  coleopterists  to  find  its  larva  and 
thereby  establish  whether  or  not  I  was  right. 


GENITALFORM,  EI  UND  EIABLAGE  SOWIE  POLYMORPHISMUS 
DER  ERSTEN  4  LARVENSTADIEN  VON  PTILINUS  PECTINICORNIS  (L.) 
{COLEOPTERA,  ANOBIIDAE)  —  EIN  ADAPTIONSKOMPLEX  AN  HOLZZELLEN. 

S.  Cymorek 

(Desowag-Bayer  Holzschutz  GmbH, 
Wissenschaftlich-Technische  Abteilung ,  Krefeld,  BRD) 


Arten  der  Gattung  Ptilinus  sind  nach  Körperbau,  Organfunktion  und  Lebensweise 
ein  Beispiel  für  extreme  Anpassung  von  Insekten  an  spezielle  Gegebenheiten  des 
ökosystemes,  das  Holz  mit  Organismen  bildet  (Cymorek,  1968). 

Wie  von  P.  pectinicornis  L.  und  P.  fuscus  Geoffr.  bekannt  ist,  bohren  die  Weibchen 
Brutgänge  (J.  T.  G.  Ratzeburg,  1839)  quer  zur  Holzfaserrichtung.  Eier  werden 
ausschließlich  (S.  Cymorek,  1966)  in  die  angeschnittenen  Gefäße  gelegt.  Sie  sind 
flexibel  und  erhalten  durch  die  Enge  der  dünnen,  langen  Legeröhre  (Abbildung,  la) 
und  der  Holzzelle  eine  fadendünne,  langgestreckte  Form.  (S.  Cymorek,  1962,  1964; 
Abbildung,  2a). 

Da  größere  Larven  die  normale  engerlingsförmige  Gestalt  der  Anobiidae  haben 
(Parkin,  1933),  war  ein  Formenwandel  anzunehmen,  der  von  der  Fadenform  des  Eies 
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zur  Engerlingsform  führt.  Beobachtungen  an  P.  pectinicornis  L.  offenbarten  einen  unge¬ 
wöhnlichen  Fall  von  Polymorphie  zwischen  den  ersten  Larvenstadien. 

Der  Eiform  entsprechend,  entwickeln  sich  fadendünne  Eilarven,  stets  mit  dem 
Kopf  zum  Brutgang.  Sie  sind  durch  eine  Zahnplatte  (ein  Halte-  und  Bewegungsorgan) 
ausgezeichnet  (Abbildung,  2b).  Sie  verteilen  sich,  einige  cm  rückwärtsschiebend, 
in  den  HolzzeMen.  Nach  Durchnagen  der  Gefäßwand  erfolgt  die  Häutung  zu  einem  2. 


0  1mm 

i - 1 _ i 

Ptilinus  pectinicornis 

la  —  Legeröhre;  lb  —  Aedoeagus;  2a  —  Ei;  2b — e —  schematische  Darsteilung  der  ersten  4  Larven¬ 
stadien  in  den  Holzzellen  bzw.  Frassgängen  (max.=maximal  beobachtete  Längen). 

fadendünnen  Stadium;  diesem  fehlt  die  Zahnplatte,  die  Brustsegmente  sind  ausge¬ 
prägt,  sie  geben  Halt  im  erweiterten  Zellraum  (Abbildung,  2c).  Nach  Erweiterung  des 
Raumes  durch  Fraß  und  Kontraktion  des  Körpers  erfolgt  die  Häutung  zu  einem  3., 
anfangs  stärkt  keulenförmigen  Stadium,  dessen  vordere  Körperhälfte  die  Fraßhöhle 
einnimmt,  dessen  Körperende  jedoch  noch  im  Lumen  der  ursprünglichen  Holzzelle 
steckt  (Abbildung,  2d).  Es  zieht  sich  in  die  tropfenförmige  Fraßhöhle  hinein  und 
häutet  sich,  nach  weiterem  Fraß,  zum  4.  Stadium,  das  mit  seiner  Engerlingsform  etwa 
zum  Formtyp  der  Familie  aufschließt  (Abbildung,  2e). 

Die  Stadien  3  und  4  verfügen  über  Beinansätze  und  Vorderbeine;  die  volle  Zahl 
und  Ausbildung  scheint  jedoch  erst  im  5.  und  6.  Stadium  erreicht  zu  werden. 

Folgerungen 

Die  Genitalform  beider  Geschlechter,  das  Nageverhalten  der  Weibchen,  die 
Eiablage,  Eiform  und  der  Polymorphismus  der  ersten  Larvenstadien  stellen  eine  unge¬ 
wöhnlich  hohe  Adaption  an  die  Zellstruktur  von  Laubholz  dar.  —  Solche  Anpassungen 
entsprechen  einem  Trend  in  der  Familiengruppe  Teredilia;  ähnliche,  wenn  auch 
weniger  hoch  entwickelte  Ausbildungen  sind  von  Lyctiden  und  Bostrychiden  bekannt. 

Nach  Beobachtungen  bis  zur  Eilarve  entspricht  die  Biologie  von  P.  fuscus  Geoffr. 
der  vorgenannten;  nach  dem  Genitalbau  sind  gleiche  Verhältnisse  bei  P.  lepidus  Woll., 
P.  cylindricus  Woll.  und  P.  rujicornis  Say.  sowie  weitere  verwandte  Fälle  in  den 
Bostrychidengattungen  Scobicia  und  Sinoxylon  zu  erwarten. 
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A  STUDY  IN  LEPIDOPTERA  GYNANDROMORPHISM 

J.  S.  D^browski,  A.  W.  S  k  a  1  s  k  i 

(Research  Forestry  Institute,  Krakow,  Poland; 
Czestochowa  Natural  History  Museum,  Poland) 


The  contribution  summarizes  results  of  treatment  of  about  70  gynandromorph 
butterfly  specimens.  Combined  consideration  of  sex  characters  of  3rd  (habitual)  and 
2nd  (genitalic  armatures)  groups  allowed  to  recognize  following  types  of  gynandro¬ 
morphism: 


Gynandromorphism 


mosaic 


bilateral 


sup 

erficial  compie 

te 

ventral  dorsal  apical  anal 


su 


Derficial  complete 


dichroism  polychroism 


1.  Mosaic.  In  an  insect  body  irregularly  occur  fragments  of  male’s  and  female’s 
tissue.  When  changes  occur  in  the  outward  appearance  of  an  insect  only,  then  one 
can  say  on  the  case  of  mosaic  superficial  gynandromorphism.  In  this  type  characters 
of  3d  group  presented  by  well  isolated  parts  each  bearing  respective  peculiarities 


Figs.  1—9 

1  —  female,  normal;  2 — 8  —  gynandrom  orphie  cases  with  different  degre  of  prevailing  of  one  sex 

(5 — bright,  5 — black);  9  —  male,  normal. 

of  a  given  sex,  esp.  in  the  wing  colour  or  pattern  and,  more  rarely,  in  other  structures, 
such  as  antennae  etc.  Depending  on  localisation  on  the  wing,  there  are  apical,  anal, 
ventral  and  dorsal  kinds  of  gynandromorphism  defined.  In  complete  mosaic  gynandro- 
morphs,  mosaicality  of  some  genitalic  parts  are  expressed  more  poorly  than  in  the 
outward  appearance;  there  are  changes  of  two  kinds: 

a)  genitalia  are  of  mosaic  structure  (commonest  case),  and  may  show  negligible 
changes,  when  normal  genitalic  armature  of  a  given  sex  has  additional  organs 
of  other  sex  (such  changes  occur  in  complete  bilateral  gynandromorphs)  ;  in  other 
cases  genitalia  show  mosaicity  of  organs  of  different  sexes,  sometimes  deeply  de¬ 
formed.  Apart  of  this,  together  with  normal  genitalia  of  one  sex,  specimen  may  bear 
armature  of  different  one,  often  deformed  and  reduced; 
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b)  genitalic  armature  is  sexually  bilateral  (as  in  bilateral  gynanders  —  very  sel¬ 
dom  cases). 

2.  Bilateral.  Division  between  $  and  6  tissues  goes  along  with  dorso-ventral 
symmetry  surface  dividing  body  on  left  and  right  sides.  In  cases  when  genitalic 
armature  is  normal,  one  can  say  on  superficial  bilateral  gynandromorphism  which 
occurs  rather  rarely.  When  male  and  female  characters  of  2nd  and  3rd  groups  are 
presented  in  one  specimen  together,  it  will  be  a  case  of  complete  bilateral  gynandro¬ 
morphism.  In  spite  of  the  fact  that  in  genitalic  armatures  of  such  specimen  bilateral 
division  by  sex  sides  presented,  one  can  note  transitional  forms  in  which  parts  of  one 
sex  may  prevail,  and  which  links  normal  male  and  female  organs.  This  phenomenon 
was  well  detected  on  Argyronome  paphia  (L.)  (D^browski,  Skalski,  1968)  (see  figs.). 

It  was  recently  established  that  some  bilateral  gynanders  of  Gonepteryx 
rhamni  (L.)  in  ultraviolet  rays  show  clear  incongruity  with  Nekrutenko’s  gynandro- 
morphic  effect  (1965).  Most  probably  this  fact  is  a  result  of  polychroism  (D^browski, 
Skalski,  1968)  though  for  now  we  cannot  say  that  polychroism  is  hardly  connected 
with  gynandromorphism:  recently  it  was  found  in  a  G.  rhamni  colour  aberrant  male 
(Dqbrowski,  Nekrutenko,  Skalski  in  litt.). 


PEAYKIJMH  KPBIJIBEB  LAMPYRIDAE  ( COLEOPTERA )  M  EE  nPHHHHbl 

E.  D.  Davydova  —  9.  ß.  flaBWflOBa 

(lincTUTyr  oeojiwijUOHHOü  Mopcßojiozuu  u  okojiozuu  xcueoTHUx  AH  CCCP, 

Mocnea,  CCCP) 

y  npeACTaBHTejien  ceMencTBa  Lampyridae  Ha6aio,n;aeTCH  pe,n;yKn;EH  ajnrrp  n  KpBiaBeB 
y  caMOK,  o6ycjioBJiHBaiom;aH  pe3Ko  BBipaaîeHHBiË  uojioboh  ^;hmop$h3m.  npoBOftnaocB 
H3yueHHe  ocoSeuHOCTen  Snoaornn  h  opraHn3an;nn  jihuhhok  h  HMaro  aeTBipex  BEgoB 
JiaMnnpn^  ( Lampyris  noctiluca  b.,  Lampyris  orientalis  Fald.,  Lucióla  mingrelica  Mén., 
Phausis  splendidula  b.).  CßeTJiHKn  hbjihiotch  cnepEaaE3EpoBaHHBiME  HaceKOMLiMH, 
CBH3aHHLIMH  C  Ha3eMHLIMH  MOJIJIIOCKaMH,  KOTOpLIMH  HHTaiOTCH  EX  JIHUHHKH.  JleT  JKyKOB 
h  BtiJiynjieHHe  jihuhhok  npnypoaeHBi  ko  BpeMeHH  pa3BETna  mojio^h  mojijiiockob.  CreHO- 
^arna  h  CBH3aHHaa  c  Heio  ctchotohhoctb  oöycaoBHan  b  xo^e  ECTopimecKoro  pa3BETna 
jiaMHEpE#  nepexofl  <|>yHKn;EE  paccejieHEa  ot  EMaro  k  anaEHKaM.  JIeehhkh  aaMnnpEfl 
ouem>  uo^beh{hi>i  e  pa3BEBaiOTCa  2—3  ro,n;a.  BaamoË  npncnocoÔETeaBHoË  aepTOË  jieue- 
EOK  aBJiaeTca  ex  ceocoôhoctb  k  flJiETejiBHOMy  roao^aHEio  b  HebaaronpnaTHBix  Mereo- 
pojiorEuecKEx  ycjiOBEax.  Ha  BpeMa  jieTHeË  3acyxE  ejie  b  xoao^Hoe  BpeMa  ro^a  an- 
uehke  CBeTJiaKOB  3aKaEBiBaiOTca  rjiyôoKo  b  nouBy  ejie  npaayTca  b  yupBiTEa.  npofloa- 
jKETeJiBHocTB  HÍE3HE  B3pocjiBix  caMn,OB  e  caMOK,  aBJiaiomiExca  a<|)araME,  cocTaBjiaeT 
He  6oaee  2—3  He^ejiB.  YTpaTa  (JyHKpEE  paccejieHEa  npnBeaa  k  pe,n;yKn;EH  KpBiaaeB  b 
KpBiJioBoË  MycKyjiaTypBi  y  B3pocjiBix  caMOK.  Y  caMOK  Ha6jno,n;aK)Tca  TaKJKe  Hegopa3BE- 
TEO  opraHOB  ayBCTB  e  o6m;ee  ynpom¡eHEe  opraHE3an,EE  no  cpaBHeimio  c  aeTaionjEME 
caMpaME,  eto  ocoöeHHO  apKO  BBipaaieno  y  L.  noctiluca  e  L.  orientalis.  EflEHCTBeHHoË 
(^yHKpneË  EMaro  9tex  HaceKOMBix  OKa3BiBaeTca  pa3MHO?KeHEe.  CßeaeHne  caMpoB  e 
caMOK  aBJiaeTca  cpe^CTBOM,  oóaeraaiomEM  BCTpeay  ocoôeË  pa3Horo  nojia.  CaMKE  OTKJia- 
flBiBaiOT  aËpa  aepe3  2—3  æhh  nocjie  BBiJiynjieHEa;  npopecc  ahijeKaa^KE  npo/joaaiaeTca 
oöbieho  He  öojiee  2  cyTOK,  nocjie  aero  caMKE  nornöaiOT. 

Y  caMOK  B3yaeHHBix  be^ob  HaÔJiio^aeTca  nocTeneHHBiË  nepexoji;  ot  aacTnaHOË 
(L.  mingrelica )  pe,o;yKn;EE  3JiETp  e  KpBuiBeB  k  noJiHOMy  anTepn3My  (L.  noctiluca) 
aepe3  paA  npOMeîKyToaHBix  cocToaHEË  ( Phausis  splendidula,  L.  orientalis).  KpBUioBBie 
3aaaTKE  y  CBeTJiaKOB  noaBJiaiOTca  b  naaaae  nocaeftHero  anaEHoaHoro  B03pacra,  e,  aeM 
MeHBme  ex  Beananna  y  jihuehok,  TeM  b  ôojiBmeË  Mepe  pe^yn^poBaHBi  KpBijiBa  y  EMaro. 
Y  caMOK  L.  noctiluca  KpBuiBa  Booôrge  He  3aKJia^BiBaiOTca.  Moarao  b  cbh3h  c  3TEM 
npeflnojiaraTB,  uto  pe,n;yKn,EH  KpBuiBeB  y  caMOK  nocae,n;Hero  BE^a  ECTopnaecKE  B03HEKjia 
3HaaETejiBHO  paHBme,  aeM  y  ^pyrnx  be^ob.  06  btom  ?Ke  cBB^erejiBCTByiOT  aKcnepnMeH- 
TajiBHBie  gaHHBie.  YgaaeHEe  npEamKamnx  Tejí  y  jinaEHOK  caMOK  L.  noctiluca  paHHEX 
B03pacT0B  npEBOgET  k  MeTaMop$03y  e  o6pa30BaHHK)  EMaro  MeHBmero  pa3Mepa.  AHa- 
jiornaHaa  onepapna  y  JinaEHOK  caMpoB  npe,n;nocaegHero  ejie  öojiee  paHHEx  B03pacT0B 
ho  Bceraa  BBi3BiBaeT  MeTaMop(|)03.  Mmorga  nocjie  aJiJiaToaKTOMEE,  KaK  9to  oTMeaajiocB 
b  jiHTepaType  (Naisse,  1966),  Haòaio^ajiECt  ÆonoaHHTeaBHBie  jinaimoaHBie  jiehbkh. 
B  icajiBHeËmeM  y  TaKnx  JinaEHOK  jieöo  HaSaiogaaacB  JiEHBKa  Ha  KyKoaKy,  an6o  ohe 
rnôjin.  Il3yaeHEe  BHyTpeHHBx  opraHOB  hoaoôhbix  ocoôeË  noKa3a.no,  hto  y  hex  OTcyT- 
cTBOBaan  KpBiaoBBie  3aaaTKE  e  OTMeaaaacB  aacmaHaa  pe/iyKijHH  anETeana  cpeflHeË 
KEmKH.  YaaaeHne  npHaejKamnx  Tea  y  anaEHOK  caMEOB  nocaeftHero  B03pacTa  He  0Ka3Bi- 
Baao  3aMeTHoro  BanaHHa  Ha  MeTaMop$03,  e  onepnpoBaHHBie  anaEHKE  npeBpamaancB 
b  EMaro  c  aacTiraHO  yMeHBmeriHBiME  aaETpaME  e  KpBiaBaMn  (JfaBBi^OBa,  1967,  1968). 
B  OTanane  ot  caMOK  L.  noctiluca  aKCTEpnapna  corpora  aliata  y  ananHOK  caMOK 
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L.  orientalis  npe^nocjiefliiero  n  6ojiee  pammx  B03pacT0B  hphbo^ht  k  o6pa30Baimio 
HMaro  TOJiBKo  b  Tex  cjiyuaax,  tiorba  y  jihuhhok  iiMejiiiCB  KpmioBtie  3auaTKH. 
Bee  caMKH  L.  orientalis ,  nojiyuemiLie  b  pe3yjiLTaTe  noflOÔHoii  onepaqiiii  y  jiiihhhok 
paiiHux  B03pacT0B,  oÖJiaßajiH  pygHMemaMH  3Jihtp,  npmieM  cooTHomeHne  Bejmqiiiibi 
3JIIITP  h  gjnrnti  Tejía  hohth  He  oTjrauajiocb  ot  hopmh.  B  pa^e  cjiyuaeB,  KaK  n  y  one- 
pupoBaHHbix  caaipoB  L.  noctiluca ,  y  ajuiaTOSKTOMiipOBamibix  jihhhhok  caMOK  L.  orien¬ 
talis  HaÔJiiOAajiHCb  flonojiHHTeJibHbie  jiiiuHHonriLie  JiHHbKn. 

PaSJHIBHfl  B  MeTaM0p(J)03e  aJIJiaT03KT0MIip0BaHHLIX  JIIIUHHOK  CaMHjOB  H  caMOK  L.  noc¬ 
tiluca  h  L.  orientalis  CBH^eTejibCTByiOT  o  Baamon  pojiH  He  tojibko  HopMajibHbix,  ho  h 
b  3iiaHiiTejibHOH  Mepe  pe^ypapoBaiiHbix  KpbuioBbix  3auaTKOB  b  o6in;eH  cucTeMe  Mop$o- 
reiieTiiHecKiix  Koppejinpnä. 


PHYLOGENY  OF  MITES  OF  THE  FAMILY  SPINI  URN  IC  ID  AE  OUDMS.  ( ACARIÑA ) 

F.  Dusbábek 

(Institute  of  Parasitology,  Czechoslovak  Acad.  Sci.,  Prague,  CSSR) 

The  spinturnicid  mites  are  highly  specialized  ectoparasites  which  are  considered 
to  have  evolved  parallelly  with  their  hosts,  the  bats.  The  phytogeny  of  the  family 
occured  probably  along  two  different  evolutionary  lines. 

The  first  evolutionary  line,  identical  with  the  subfamily  Periglischrinae  Benoit, 
1957  includes  the  genera  Paraperiglischrus  Rudnick,  1960,  Mesoperiglischrus  Dusb., 
1968,  Periglischrus  Kol.,  1857  and  Cameronieta  Machado-Allison,  1965.  The  characte¬ 
ristics  of  this  evolutionary  line  are: 

1)  absolute  absence  of  tritosternal  plate; 

2)  gradual  elongation  of  peritreme  which  remain  to  be  located  dorsally; 

3)  transfer  of  anal  opening  from  ventral  to  dorsal  side  of  body; 

4)  gradual  restriction  of  mobility  of  females,  due  to  improved  system  of  their 
attachement  to  the  host  body; 

5)  divided  dorsal  plate; 

6)  gradual  increase  of  body  sclerotization,  while  the  degree  of  reduction  of  body 
plates  remains  the  same. 

The  genera  Ancystropus  Kol.,  1856,  Meristaspis  Kol.,  1857,  Oncoscelus  Delfinado 
et  Baker,  1963,  Eyndhovenia  Rudnick,  1960,  Spinturnix  von  Heyden,  1826  and  Pa- 
raspinturnix  Rudnick,  1960  must  be  regarded  as  the  second  evolutionary  line,  iden¬ 
tical  with  the  subfamily  Spinturnicinae  Benoit,  1957.  This  line  may  be  characterized 
by  the  following  features: 

1)  presence  of  tritosternal  plate  and  its  graduate  reduction; 

2)  graduate  elongation  of  peritreme  and  its  transfer  from  dorsal  to  ventral  side 
of  body; 

3)  undivided  dorsal  plate; 

4)  retention  of  original  mobility  in  females; 

5)  perpetual  maintenance  of  strong  body  sclerotization. 

There  exists  a  very  close  correlation  between  the  genera  of  spinturnicid  mites 
and  the  superfamilies  or  families  of  the  hosts.  Each  genus  of  the  family  Spinturni- 
cidae  is  specific  to  one  family  or  several  closely  related  families  of  a  single  host 
superfamily.  The  most  primitive  genera  of  mites  belonging  to  both  subfamilies  are 
parasitic  on  a  most  primitive  groups  of  hosts,  while  the  most  specialized  genera  para¬ 
sitize  highly  specialized  hosts.  The  evolution  of  both  subfamilies  appears  to  have 
occured  independently  on  one  another,  which  is  evidenced  by  the  fact  that  the  genera 
of  the  subfamily  Spinturnicinae  parasitize  quite  different  groups  of  hosts  than  the  ge¬ 
nera  of  the  subfamily  Periglischrinae  (except  Eyndhovenia  and  Paraperiglischrus) . 

The  genera  of  the  subfamily  Spinturnicinae  are  considered  to  have  evolved 
in  the  regions  of  the  Old  World,  because  the  genera  Ancystropus ,  Meristaspis ,  Oncos¬ 
celus  and  Eyndhovenia  are  distributed  only  there;  the  genus  Spinturnix  is  represented 
there  by  twenty  species  in  contrast  to  seven  species  reported  from  the  American 
continent.  The  genus  Paraspinturnix  has  been  reported  only  from  the  regions 
of  the  New  World. 

Quite  an  opposite  situation  developed  in  the  subfamily  Periglischrinae.  With 
the  exception  of  Paraperiglischrus ,  distributed  in  all  regions  of  the  Old  World,  the  re¬ 
maining  genera  occur  only  in  the  American  continent.  This  fact  indicates,  that 
the  geographic  isolation  of  both  evolutionary  lines  have  greatly  influenced  the  forma¬ 
tion  of  both  subfamilies. 

The  subfamily  Periglischrinae  reveals  considerable  morphological  similarities 
with  the  family  Rhinonyssidae  (sensu  Bregetova,  1964).  The  origin  of  the  subfamily 
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Spinturnicinae  remains  to  be  obscure.  This  subfamily  appears  to  be  phylogenetically 
older  than  Periglischrinae  not  only  because  it  occurs  on  phylogenetically  older  host 
groups,  but  mainly  because  it  possesses  the  tritosternal  plate  which  is  apparently 
a  remnant  of  the  third  primary  sternite. 


MORPHOLOGY  AND  PHYLOGENY  IN  COLEOPTERA  — 
THE  PROTHORAX  AND  PROCOXAE 

M.  E.  G.  E  V  a  n  s 

(Department  of  Zoology,  University  of  Manchester,  U.  K.) 


Three  main  types  of  prothorax  and  procoxal  articulation  are  considered  in  the 
three  main  suborders. 

1.  Adephaga  (fig.  1):  A  large  pleural  region  is  present  in  the  prothoracic  sidewall. 
The  coxal  condyle  lies  at  the  end  of  the  pleural  ridge  and  a  sternal  articulation  is 
usually  present  ventrally  (e.  g.  Carabidae) .  The  trochantin  is  small  and  forms  a 
handle  for  the  insertion  of  the  tergal  promotor  muscle  of  the  coxa.  The  notopleural 
suture  provides  an  internal  flange  for  the  pleural  coxal  muscles. 
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Figs.  1—5 


1  —  side  view  of  Nebria  prothorax  and  detached  coxa;  2  —  side  view  of  Cu¬ 
pés  prothorax  (in  part);  3  —  detached  coxa  I  and  pleuron  of  Necrophorus; 
4  —  coxa  I  articulation  and  pleuron  of  Aphodius ;  5  —  coxa  I  articulation 
and  pleuron  of  Phyllobius.  c  —  coxa  I;  n  —  pronotum;  p  —  pleuron  (exclu¬ 
ding  trochantin);  pm  —  noto-pleural  muscles;  s  —  sternum;  t  —  trochantin 

tm  —  tergal  promotor  muscle  of  coxa. 


2.  Archostemata  (fig.  2):  In  Cupés  the  pleuron  is  smaller,  and  the  trochantin  is 
a  large  triangular  sclerite.  Its  dorsal  end  forms  a  hinge  joint  with  the  episternum 
whilst  ventrally  it  articulates  with  the  coxal  rim.  The  tergal  promotor  pulls  in  this 
ventral  apex  and  thus  rotates  the  coxa  forwards.  As  in  Adephaga ,  there  is  a  pleural 
flange  to  hold  the  pleural  coxal  muscles. 

3.  Polyphaga:  Here,  the  notopleural  suture  has  been  lost.  The  main  part  of  the 
pleuron  has  fused  with  the  trochantin  and  lies  just  inside  the  prothoracic  sidewall, 
which  is  formed  dorsally  by  the  pronotum.  The  pleural  flange  is  supported  by  an  apó¬ 
deme  from  the  trochantin.  In  Necrophorus  (fig.  3),  the  coxal  condyle  rotates  around 
a  knob  on  the  trochantin-episternum.  The  latter  is  tightly  bound  by  arthrodial 
membrane  to  the  pronotum,  which  roofs  over  the  coxal  articulation.  The  ventral 
trochantinal  apex  moves  the  coxal  rim  as  in  Cupés  by  means  of  the  tergal  promotor 
muscle. 
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The  latter  muscle  is  absent  in  many  specialised  Polyphaga  suchas  the  Scarabaeidae 
and  Curculionidae.  Dung  beetles  have  legs  adapted  to  burrowing  and  the  large, 
elongate  procoxae  contain  large  coxo-trochanteral  muscles.  The  trochantin-episternum 
is  small  and  fits  over  the  top  of  the  coxa  (fig.  4).  Both  it  and  the  coxa  articulate 
with  a  large  boss  formed  on  the  underside  of  the  pronotum.  The  tergo-pleural 
muscles  produce  coxal  promotion,  with  the  pleuron  acting  as  a  handle. 

Weevils  are  agile  beetles  able  to  climb  actively  on  vegetation.  Coxal  articulation 
has  been  improved  by  using  most  of  the  rim  (in  a  similar  manner  to  Dytiscidae) . 
The  tergal  promotor  has  been  lost,  and  the  trochantin-episternum  is  modified  to  form 
a  lever  (fig.  5).  Ventrally,  this  articulates  with  the  coxa  so  that  only  a  small  move¬ 
ment  of  the  tergo-pleural  muscles  (attached  near  the  dorsal  articulation  of  the  lever) 
is  necessary  to  produce  a  large  promotion  of  the  coxa. 

Summarising: 

The  ancestral  Coleopteron  may  have  passed  through  a  stage  in  which  the  propleu- 
ron  was  similar  to  that  of  Cupés.  The  Adephaga  have  expanded  the  episternum  to 
form  much  of  the  prothoracic  sidewall  and  reduced  the  trochantin  to  a  handle  for 
the  tergal  promotor  muscle.  In  contrast,  the  Polyphaga  have  reduced  the  main  part 
of  the  propleuron,  invaginated  it  (perhaps  by  overgrowth  of  the  pronotum)  and 
fused  it  with  the  often  well  developed  trochantin.  The  Adephaga  have  strengthened 
the  procoxal  movement  by  developing  either  a  sternal  articulation  or  a  better  dorsal 
one  (e.  g.  Dytiscidae );  the  Polyphaga  have  altered  both  the  coxal  articulation  and 
the  trochantin-episternum  and  its  associated  muscles  in  various  ways,  depending  on 
various  functional  needs. 


ANATOMIE  CÉPHALIQUE  DES  PROTOURES  (INSECTES,  APTÉRYGOTES) 

J.  Francois 

(Laboratoire  de  Zoologie,  Faculté  des  Sciences,  Dijon,  France) 


L’étude  des  structures  céphaliques  d 'Eosentomon  transitorium  Beri,  et  d 'Aceren- 
tomon  affine  Bagn.,  appartenant  aux  deux  grandes  divisions  de  l’ordre  des  Protoures, 
ainsi  que  l’anatomie  et  l’embryologie  comparées  des  Aptérygotes,  ont  permis  les  in¬ 
terprétations  morphologiques  suivantes. 

L’épicranium  microcéphale  des  Protoures  est  constitué  par  une  capsule  rigide. 
Le  labre,  rostriforme  chez  Acerentomon ,  est  soudé  au  clypeus,  et  ce  dernier  est  incor¬ 
poré  au  frons.  Seules  existent  les  sutures  clypéo-labrale,  clypéale  et  postoccipitale. 
Les  gnathes,  basculées  à  l’horizontale,  sont  enveloppées  par  les  plis  oraux  déterminant 
la  présence  d’un  atrium  et  de  poches  gnathales  mandibulaires  et  maxillaires  super¬ 
posées.  Les  plis  oraux  semblent  être  des  dérivés  tergaux  ou  subcoxo-tergaux  s’éten¬ 
dant  depuis  le  métamère  intercalaire  jusqu’au  métamère  labial  chez  les  Aptérygotes 
entotrophes. 

Ventralement  il  existe  une  linea  ventralis,  constituée  par  un  profond  sillon  sa¬ 
gittal  ventral,  et  s’ettendant  jusqu’à  la  région  collaire.  Le  rôle  de  conduction  des 
secrétions  labiales  semble  probable. 

L’endosquelette  céphalique  est  constitué  par  un  fulcro-endosternite.  Les  fulturae 
sont  des  dérivés  sternaux  gnathaux  accolés  dans  le  plan  sagittal  chez  les  Protoures. 
Ils  ont  fusionné  avec  deux  endosternites  secondairement  chitinisés:  un  distal  trito- 
mandibulo-maxillaire  constituant  les  bras  antérieurs,  et  un  proximal  labial  consti¬ 
tuant  les  bras  postérieurs. 

Les  pièces  buccales  enveloppées  par  les  plis  oraux  fonctionnent  essentiellement 
en  protraction  et  rétraction.  Les  mandibules  styliformes  possèdent  une  musculature 
disposée  en  X,  caractérisés  chez  Eosentomon  par  la  présence  de  nombreux  muscules 
rotateurs.  La  maxille,  articulée  sur  les  fulturae,  possède  un  apodème  stipital  parti¬ 
culier  aux  Protoures,  servant  de  point  d’attache  aux  muscles  du  palpe.  Le  labium 
possède  un  postlabium  incorporé  et  prélabium  pair  libre.  Ce  dernier  possède  deux 
arcs  coxaux  semi-circulaires  entourant  un  palpe  uniarticulé.  La  maxille  et  le  labium 
possèdent  des  glandes  coxales  développées.  Chez  Acerentomon ,  le  «filamento  di 
sostegno»  des  systématiciens  est  constitué  par  le  canal  é vecteur  de  la  glande  maxil¬ 
laire  médiane.  Le  pharynx,  précédé  d’un  vaste  atrium,  possède  une  forte  musculature, 
formant  une  puissante  pompe  pharyngienne. 

La  chaîne  nerveuse  a  reculé  dans  les  régions  occipito-postoccipitales  et  thoraci¬ 
ques.  Elle  a  subi  une  forte  flexion,  inversant  l’ordre  des  neuromères  cervicaux.  Le  pro- 
tocerehrum  pourvu  d’un  pont  protocérébral,  d’une  corps  central,  de  corpora  peduncu- 
lata  et  de  lobes  accessoires  est  quadrilobé:  les  lobes  dorsaux  sont  restés  dans  Tepicra- 
nium,  alors  que  les  volumineux  lobes  ventraux  (morphologiquement  antéro-dorsaux) 
ont  passé  dans  le  thorax.  La  deutocerebrum  est  réduit,  dépourvu  de  nerfs  antennaires. 
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La  masse  sous-oesophagienne  est  constituée  par  la  fusion  des  neuromères  tritocépha- 
liques,  gnataux,  et  prothoraciques.  La  crurae  releient,  comme  chez  les  autres  Entotro- 
phes,  le  deutocerebruin  au  tritocerebrum,  la  remontée  de  ce  dernier  étant  à  peine 
ébauchée. 

Le  système  rétrocérébral  comprend  une  paire  de  corpora  aliata,  secondairement 
impairs  chez  Acerentomon ,  et  une  corpus  cardiacum  mal  différentié. 

Le  système  du  ganglion  frontal,  placé  en  arrière  du  pharynx,  forme  un  anneau 
cicumstomodéal.  Il  se  complète  par  un  système  de  volumineaux  ganglions  épiphary- 
giens. 

Le  pseudoculus  est  un  organe  sensoriel  de  rôle  inconnu.  Sa  structure,  sa  position 
et  son  innervation  en  font  un  organe  homologue  à  l’organe  postantennaire  des 
Collemboles  et  à  l’organe  temporal  de  Brandt  des  Myriapodes. 

En  conclusion,  en  considérant  l’anatomie  céphalique  seule  des  Protoures,  si  la 
réalisation  de  la  condition  entotrophe  et  la  constitution  de  l’endosquelette  permettent 
de  réunir  les  Collemboles,  Diploures  et  Protoures  dans  une  même  groupe,  par  conter 
la  présence  d’une  linea  ventralis,  la  persistance  d’un  organe  temporal  ainsi  que 
l'organisation  du  système  nerveux  stomatogastrique  montrent  une  parenté  entro 
Collemboles  et  Protoures. 


ON  THE  ORGANIZATION  OF  THE  CORPORA  PEDUNCULATA: 
A  HISTOCHEMICAL  AND  UNTRASTRUCTURAL  STUDY 

N.  Frontali 

(Istituto  Superiore  di  Sanità,  Roma,  Italia) 


This  study  has  been  carried  out  with  histochemical  methods  and  with  electron 
microscopy  on  the  corpora  pedunculata  of  Periplaneta  americana ;  some  chemical 
determinations  on  whole  brains  have  been  also  performed. 

The  corpora  pedunculata  (CP)  are  formed  of  intrinsic  cells,  their  processes  packed 
together  to  form  the  stalk,  and  three  masses  of  neuropile:  the  calyces,  the  alpha  and 
the  beta  lobes. 

Cockroach  brains  have  been  examined  as  already  published  with  the  fluorescence 
histochemical  method  of  Hillarp  and  Falck,  for  the  visualization  of  catecholamines 
and  of  5HT,  and  here  is  how  the  CP  appear:  the  intrinsic  cells  of  the  CP  are  comple¬ 
tely  devoid  of  fluorescence,  and  so  is  the  neuropile  of  the  calyces,  while  the  alpha 
lobe  develope  a  strong  fluorescence,  forming  these  peculiar  stripes,  and  with  the 
characteristics  which  are  specific  for  catecholamines.  Even  stronger  is  the  fluores¬ 
cence  of  the  same  type  in  the  beta  lobes:  also  here  transverse  stripes  are  noticed. 

Recently,  in  collaboration  with  dr.  Häggendal,  we  have  carried  out  some  chemical 
analyses  of  the  catecholamines  involved  in  these  reactions,  and  preliminary  results 
give  us  the  following  values  for  fresh  supra-  and  sub-oesophageal  ganglia  of  Peripla¬ 
neta  americana :  DA  —  0.7  ug/g,  NA  —  0.4  ug/g. 

Cockroach  brains  have  been  studied  also  with  the  histochemical  technique  of 
Koelle  for  the  visualization  of  acetyl-cholonesterase.  The  reaction  was  strong  in  se¬ 
veral  areas  of  the  neuropile,  and  was  inhibited  by  low  concentrations  of  a  specific 
inhibitor  of  acetyl-cholinesterase.  As  regards  the  neuropile  of  the  CP,  the  reaction 
was  present  in  the  calyces,  but  was  completely  absent  in  the  alpha  and  beta  lobes. 

Following  by  a  paper  by  Vowles,  on  the  CP  of  bees  and  ants,  each  intrinsic  cell 
has  a  process  which  sends  branches  to  the  calyx,  the  alpha  and  the  beta  lobes.  Here 
they  synapse  with  extrinsic  fibres:  afferent  in  the  case  of  the  calyces  and  the  alpha 
lobes,  efferent  in  the  case  of  the  beta  lobe.  The  intrinsic  fibres,  as  Vowles  demonstra¬ 
ted  with  degeneration  experiments,  run  parallel  to  each  other,  and  they  end  within 
the  CP. 

Applying  now  to  this  scheme  the  knowledge  aquired  through  the  histochemical 
work  just  reviwed,  we  must  conclude  that  the  intrinsic  fibres  are  neither  cholinergic 
nor  adrenergic  nor  serotoninergic,  but  that  they  synapse  with  extrinsic  fibres  which 
are  (at  least  in  part)  cholinergic  in  the  calyces,  adrenergic  in  the  alpha  and  beta  lobes. 
The  striations  would  thus  correspond  to  different  areas  of  distribution  of  the  extrinsic 
fibres. 

Having  in  mind  this  distinction  between  intrinsic  and  extrinsic  fibres  we  have 
examined  also  the  beta  lobe.  The  neuropile  of  the  beta  lobe  is  formed  in  great  part 
of  closely  packed  nerve  fibres  of  remarkable  uniform  diameter,  roughly  parallel  to 
each  other,  which  are  often  seen  to  be  in  continuity  with  nerve  endings  containing 
mitochondria,  clear  vesicles  and  moderately  dense,  round  granules  of  500—800  A 
diameter.  We  interpret  these  fibres  as  intrinsic.  Fibres  of  a  second  type  are  encountered 
less  frequently.  These  are  much  more  variable  in  diameter,  are  oriented  at  random,  as 
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far  as  we  can  judge,  and  contain  granules  which  are  more  dense  and  more  variable 
in  size  and  shape.  Nerve  endings  from  fibres  if  the  first  type  are  seen  synapsing 
on  them.  We  interpret  these  fibres  as  extrinsic!  they,  or  at  least  part  of  them  accord¬ 
ing  to  our  scheme  must  contain  catecholamines. 

In  the  nervous  system  of  vertebrates  catecholamines  are  known  to  he  associated 
with  structures,  which  are  described  as  densecore  vesicles.  The  hypothesis  was  obvious 
that  these  granules  are  the  storage  sites  of  catecholamines,  and  that  their  electron 
density  is  due  to  catecholamine  oxidation  products.  To  test  this  hypothesis,  we  have 
examined  at  the  electron  microscope  the  beta  lobes  of  cookroaches  which  had  been 
treated  for  several  days  with  reserpine,  up  to  complete  disappearence  of  the  specific 
yellow-green  fluorescence  from  the  neuropile.  The  answer  was  negative:  after  prolon¬ 
ged  reserpine  treatment  the  granules  were  still  present  in  both  types  of  fibres. 

Coming  back  now  to  our  old  scheme,  we  have  seen  that  in  the  beta  lobe  the  nerve 
endings  of  the  intrinsic  fibres  are  supposed  to  synapse  on  extrinsic  efferent  fibres,  and 
that  they  are  neither  cholinergic  nor  adrenergic,  nor  serotoninergic.  It  is  tempting  to 
speculate  that  the  granules  which  they  contain  may  he  the  storage  sites  of  an  as  yet 
unknown  neurotransmitter. 


PHYLOGENESIS  OF  THE  NERVOUS  SYSTEM  OF  THE  WINGS 

OF  INSECTS 

Wladyslawa  Fudalewicz-Niemczyk 
( Katedra  Zoologii  Wyzszej  Szkoly  Rolniczej,  Krakow,  Polska) 


The  insect  wings  are  innervated  by  alar  nerves,  which  ramify  into  some  branches 
named:  costal,  subcostal,  radial,  medial,  cubital  and  anal  nerves  running  in  the  cor¬ 
responding  veinlets.  These  nerves  provide  the  wing  sense  organs  like  hairs,  bristles* 
pores  and  chordotonal  organs  with  the  sensory  nerve-cells. 

The  innervation  of  insects  wings  is  modified  in  different  orders  of  insects  and  the 
evolution  of  the  nervous  system  can  be  seen.  Very  primitive  innervation  of  wings  is 
observed  in  Phyllodromia  germanica ,  belonging  to  the  lowest  super-order  of  the 
Neoptera,  according  to  Martynow’s  system.  This  primitiveness  lies  mainly  in  the  great 
number  of  ramification  of  all  the  principal  nerves,  running  in  all  veinlets,  and  espe¬ 
cially  in  the  number  of  anal  nerves  (5  in  the  anterior  wing  and  9  in  the  posterior 
one).  The  other  orders  of  Polyneoptera  also  have  primitive  wing  innervation  but  with 
some  modifications. 

Progress  in  the  evolution  of  the  nervous  system  is  observed  in  the  orders  Meco- 
ptera  and  Planipennia ,  where  the  number  of  anal  nerves  diminishes  to  3  in  both  ante¬ 
rior  and  posterior  wings,  only  the  radial  and  the  medial  nerve  giving  a  series  of 
ramifications  running  in  the  corresponding  veinlets. 

In  higher  insects  the  number  of  ramifications  of  the  nerves  diminishes,  while  in 
the  order  Mecoptera  there  were  17  nerves  including  all  ramifications,  in  the  order 
Trichoptera  there  were  16,  and  in  Lepidoptera  9 — 12.  A  common  character  of  this  se¬ 
ries  of  wing  innervation  is,  among  others,  the  passing  of  the  nerves  through  the  whole 
length  of  the  veinlets  to  the  apex  and  termen,  where,  especially  in  Mecoptera ,  the 
nerves  bifurcate,  penetrating  into  the  circular  veinlet. 

Further  evolution  of  the  nervous  system  leads  to  a  reduction  not  only  in  the 
number  of  nerve  ramifications  hut  also  to  a  reduction  in  the  principal  nerves,  starting 
with  the  anal  nerve,  followed  by  the  cubital  and  medial  nerves.  In  the  wings  of  Hyme- 
noptera  there  are  2  anal  nerves  and  in  the  wings  of  primitive  Diptera  ( Típula )  only 
one.  It  should  be  noted  that  other  species  of  Diptera  investigated  so  far  also  show 
a  lack  of  cubital  and  medial  nerves.  There  are  therefore  only  4  longitudinal  nerves 
which  are  situated  in  the  anterior  part  of  the  wings,  leaving  the  posterior  part  without 
any  innervation.  This  phenomenon  was  observed  also  in  the  venation  of  the  wing  and 
was  named  by  Rhodendorf  wing  costalisation.  This  costalisation  is  more  distinct 
in  the  innervation  than  in  the  venation  of  the  wings. 

The  evolution  of  the  wing  innervation  is  also  distinctly  manifest  in  the  sense 
organs.  On  the  wings  of  the  primitive  insects  ( Dictyoptera ,  Isoptera)  there  are  a  few 
types  of  sense  organs.  There  is  only  one  type  of  sense  hair,  innervated  by  means 
of  a  single  sensory-nerve  cell  or  more  often  by  means  of  a  group  of  3 — 5  sensory- 
nerve  cells.  On  the  wings  of  Pie  copiera  there  are  already  hairs  and  bristles,  but  there 
are  also  sense  organs  of  mixed  character.  Further  evolution  of  the  sense  hairs  depends 
on  the  division  of  the  hairs  into  2  or  more  types  e.  g.  thin  and  thick  hairs  ( Plani¬ 
pennia  and  Trichoptera) .  In  higher  orders,  such  as  Diptera ,  some  of  the  types  of  hairs 
are  reduced  and  others  have  more  or  less  categories  of  hairs. 
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The  pores  appear  separately  or  assemblied  in  groups,  the  former  are  situated  on 
the  longitudinal  veinlets  and  the  latter  at  the  base  of  the  wing  on  the  bottom  surface 
of  the  subcostal  veinlet  and  on  the  upper  surface  of  the  radial  veinlet.  The  subcostal 
groups  of  pores  are  the  first  to  appear.  The  orders  Dictyoptera ,  Isoptera,  Plecoptera , 
Saltatoria ,  and  Dermaptera  possess  1 — 3  groupes  of  pores.  The  wings  of  other  orders 
of  insects  investigated  so  far  have  also  radial  groups  to  the  number  of  2  ( Mecoptera , 
Trichoptera)  3  (Lepidoptera) ,  and  eventually  4  or  5  (some  species  of  Diptera). 

The  chordotonal  organ  also  shows  some  evolution.  In  the  wings  of  Dictyoptera , 
Isoptera ,  and  Plecoptera  it  is  very  primitive,  built  of  a  few  loosely  arranged  cells. 
In  the  higher  insect  orders  the  number  of  sense-cells  increases  similarly  to  the  number 
of  the  chordotonal  organs  from  1  to  4.  According  to  their  situation  and  innervation 
they  are  named:  prealar,  radial,  medial,  and  cubital  chordotonal  organs. 

It  should  be  emphasized  that  the  number  and  distribution  of  the  pores,  especially 
those  assembled  in  groups,  as  well  as  of  chordotonal  organs  might  be  of  some  use  in 
establishing  the  relationship  of  the  insects. 

Taking  into  consideration  the  distribution  of  the  wing  nerves  and  the  kind, 
number,  and  situation  of  the  sense  organs,  some  types  of  development  of  the  nervous 
system  of  the  wings  may  be  observed,  as  suggested  by  Zacwilichowski. 

The  most  primitive  type  of  innervation  is  represented  by  the  wings  of  Dictyoptera , 
from  which  originate  2  modifications  (the  wings  of  Saltatoria  and  Dermaptera) .  The 
innervation  of  the  wings  of  Isoptera  appears  to  he  more  archaic.  In  the  Dictyoptera 
type  of  innervation  is  to  be  found  the  origin  of  the  innervation  of  the  wings  of  the 
series  of  orders  Mecoptera — Trichoptera — Lepidoptera  and  Diptera. 

The  innervation  of  the  wings  of  Planipennia  seems  to  be  somewhat  different  and 
to  possess  some  characters  in  common  with  that  of  the  wings  of  Coleóptera  and  Hyme- 
noptera. 

Another  type  of  innervation  is  observed  in  the  wings  of  Hemipt eroidea. 

In  general,  the  mentioned  types  of  wing  innervation  is  in  agreement  with  the 
system  of  the  Pterygota,  according  to  both  Martynow  and  Schwanwich. 

The  evolution  of  the  nervous  system  of  wings  does  not  give  the  full  picture,  since 
our  knowlege  is  still  fragmentary.  Some  orders  of  insects  have  not  yet  been  investiga¬ 
ted  concerning  to  the  innervation  of  the  wings,  or  the  number  under  investigation  is 
insufficient. 


THE  INNERVATION  AND  SENSE  ORGANS  OF  THE  WINGS  OF 
ACANTHOLYDA  NEMORALIS  THOMS.  COMPARED  WITH 
THOSE  OF  OTHER  SPECIES  OF  HYMEN  OPTERA 

W.  Fudalewicz-Niemczyk,  A.  Petryszak 

(Katedra  Zoologii  Wyzszej  Szkoly  Rolniczej,  Krakow,  Polska) 


As  sense  organs,  there  are  hairs,  bristles,  pores,  and  chordotonal  organs  on  the 
anterior  wing  of  Acantholyda  nemoralis  Thoms. 

The  sense  hairs  are  situated  on  the  longitudinal  veinlets.  They  are  most  numerous 
on  the  front  margin  of  the  wing.  The  sense  bristles  appear  only  on  the  front  margin 
of  the  wing. 

The  pores  appear  separately  or  assembled  in  groups  situated  mainly  on  the  base 
of  the  wing.  Three  of  them  belong  to  the  subcostal  veinlet  situated  on  its  bottom  sur¬ 
face  and  one  is  situated  on  the  upper  surface  of  the  common  veinlet  R+M  +  Cu. 
It  corresponds  to  the  radial  group  of  pores  of  the  other  orders  of  insects.  The  separated 
pores  are  sparcely  dispersed  on  the  longitudinal  veinlets.  The  hairs  and  the  pores  are 
innervated  by  means  of  single  sensory-nerve  cells  whereas  the  bristles  are  innervated 
by  groups  of  3 — 5  sensory-nerve  cells. 

The  single  chordotonal  organ  in  the  anterior  wing  of  Acantholyda  is  placed  in  the 
collective  veinlet  R+M+Cu.  It  might  be  considered  as  corresponding  to  the  radial 
chordotonal  organ  of  other  insects. 

The  innervation  of  the  anterior  wing  is  not  very  rich.  The  alar  nerve  bifurcates 
into  two  branches  which  divide  into  the  nerves:  n.  tegularis,  n.  costalis,  n.  subcostalis, 
n.  radialis,  n.  medialis,  n.  cubitalis,  and  n.  analis.  Some  of  these  nerves  ramify  into 
two  or  three  branches  so  that  there  are  12  nerves  on  the  anterior  wing  of  Acantholyda. 

In  the  posterior  wing  the  seuse  organs  appear  as:  hairs,  bristles,  pores,  and  hooks. 
In  comparison  with  the  anterior  wing  the  sense  hairs,  the  sense  bristles,  and  the  pores 
in  the  posterior  wing  are  smaller  and  fewer.  There  are  only  two  groups  of  pores,  named 
radial  and  base-anal.  The  hooks  are  situated  on  the  anterior  margin  of  the  posterior 
wing.  There  are  two  groups  of  hooks  of  which  not  all  are  provided  with  sensory-nerve 
cells. 
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The  innervation  of  the  posterior  wing  resembles  that  of  the  anterior  wing  but  on 
the  former  there  are  only  10  nerves. 

In  comparison  with  the  wings  of  other  species  of  Hymenoptera  investigated  so  far, 
those  of  Acantholyda  are  very  poorly  provided  with  sense  organs.  The  enrichment  of 
the  innervation  of  the  wings  of  the  other  Hymenoptera ,  such  as  Allantus  arcuatus , 
Rhogogaster  viridis ,  and  Apis  mellifica  lies  in  the  increase  of  1)  the  number  of  sense 
hairs,  2)  the  number  of  groups  of  pores,  3)  the  number  of  pores  assembled  in  groups, 
and  4)  the  number  of  chordotonal  organs.  There  are  some  further  differences,  such  as 
5)  the  appearance  of  the  sense  bristles  on  the  wings  of  Acantholyda  which  are  absent 
in  the  wings  of  other  species,  and  6)  the  appearance  of  two  groups  of  hooks  on  the 
wings  of  Acantholyda  whereas  there  is  only  one  group  on  the  wing  of  other  Hyme¬ 
noptera. 

As  far  as  the  number  of  nerves  is  concerned,  there  are  more  in  Acantholyda  than 
in  Apis. 


MODIFICATIONS  INTRAMITOCHONDRIALES  DANS  LES  CELLULES 
ADIPEUSES  DE  PERIPLANETA  AMERICANA  (BLATT  ID  AE) 

M-me  Iran-Dokhte  Gharagozlou 

(Laboratoire  de  microscopie  électronique  C.  N.  R.  S.  et  Laboratoire 
d’Ëvolution  des  Etres  organisés,  Paris,  France) 


Certaines  mitochondries  des  çellules  adipeuses  des  Blattes  subissent  d’importantes 
modifications.  Elles  changent  radicalement  d’aspect,  augmentent  de  volume,  s’aplatissent 
et  enfin  deviennent  géantes,  rigides  et  plates.  Ces  organites  modifiés,  se  présentent 
souvent  groupés  parallèlement  les  uns  aux  autres.  En  même  temps  leur  ultrastructure 
subit  également  des  changements  remarquables.  En  leur  centre  se  différencient  des 
réseaux  de  formations  périodiques,  qui  se  développent  par  la  suite  et  envahissent  tout 
l’éspace  matriciel.  Le  réseau  cristallin  est  constitué  de  particules  de  80  à  90  Ä  dispo¬ 
sées  au  somment  de  mailles  de  100x100  Â  à  100X120  Ä.  De  plus,  ces  mêmes  mi¬ 
tochondries  transformées  contiennent  des  corpuscules  annulaires  de  350  Â  de  diemètre, 
répartis  tout  le  long  des  réseaux  cristallins  parmi  les  crêtes,  ou  bien  se  présentent 
en  plages  dans  les  régions  hypertrophiées  des  mitochondries. 


OB  OCOEEHHOCTHX  CTPOEHHH  rOPH30HTAJIBHOH  BETBH 
9-rO  CTEPHHTA  CAMU.OB  HEKOTOPBIX  TPynn  EJIOX 

A.  I.  Gontscbarov  —  A.  H.  ToHuapoB 

(CraeponoAbCKUü  cßu/iuaji  Bcecow3Hozo  Haynno-uccAedoearejibCKOzo 
npoTueoHijMHoeo  UHCTUTiyra  «Munpoö»,  CCCP) 


Ha  ocHOBaHHH  H3yueHHii  Mop^ojiornuecKHx  ocoôemiocTeH  MOflH^m^npoBaHHLix  cer- 
MenTOB  y  bh^ob,  othochid;hxch  k  ceMencTBaM  Vermipsyllidaer  Ceratophyllidae ,  Cteno- 
phthalmidae  h  Ischnopsyllidae ,  npeflnpHHjrra  nontiTKa  BoccTaHOBHTB  OTAejiBHBie  bo3- 
Mo>KHne  3TanM  3bojik)h,hh  ropii30HTaJiLHon  BeTBH  9-ro  CTepHHTa  y  pa3jmuntix  rpynn 
6jiox. 

nepBonauaJibHo  3^earyc  h  9-h  CTepmiT,  no-Bn^HMOMy,  He  HMejin  HenocpeflCTBeH- 
Horo  coujieHeHHH,  noHBHBHierocH  y  HenoToptix  6jiox  Ha  6ojiee  ho3,o;hhx  3Tanax  (jnjiore- 
He3a.  Hajimme  hjih  OTcyTCTBHe  coujieHeHHH  9-ro  CTepHHTa  c  ano,n,eMajiBHBiM  TameM 
HBjmeTCH  oahhm  ii3  KpHTepneB  npn  ßH^epeimHpoBKe  pa3jmnm>ix  rpynn  6jiox.  ¿Jjih 
B03HHKH0BeiîHH  3T0T0  COUJieHeHIIH  HeOÔXOAHMO,  HT06bI  OCHOBaHHe  rOpH30HTaJIBHOH 
BeTBH  9-ro  CTepHHTa  h  s^earyc  nanoe-TO  BpeMH  b  xo,n,e  3bojiioh,hh  HMejin  6bi  Henocpeft- 
CTBeHHoe  cn¡enjieHHe  hjih  óbijih  6li  npomao  CBH3aHBi  npn  noMonp:  mbihih;.  HanpnMep, 
y  BHflOB  poAa  Chaetopsylla  (ceMeäcTBo  V  ermipsyllidae )  ropH30HTaJibHan  BeTBL 
9-ro  CTepHHTa  /jobojibho  npouHo  cn,enjieHa  c  KHJieM  sßearyca. 

Mbi  npe,n;nojiaraeM,  uto  Ha  o^hom  h3  HanajiBHBix  3TanoB  o6pa30BaHHH  coHJieHemiH 
9-ro  CTepHHTa  c  KpiouKOM  3¿i;earyca  y  npeflKOB  Ischnopsyllidae  h  Ceratophyllidae  Ha 
ropn30HTaJiBHOH  BeTBH  HOHBHJiocB  HeêojiBinoe  HCKpHBJieHHe  BBepx,  HanoMHHaiomee  Ta- 
KOEoe  y  bh,h;ob  Lagaropsylla  ( L .  anciauxi ,  L.  micula) ,  pa3AejiHBmee  ÆaHHyio  BeTBB  Ha 
ÆHCTajiBHyio  h  npoKCHMajiBHyio  AOJiH.  npn  ßajiBHenmeH  3bojiioh;hh  npoHcxoftHJio  ôojiee 
CHJiBHoe  pasBHTHe  nepeflHe-HHîKHeH  nacTH  ftHCTajiBHoñ  æojiii  (Tima  Rhinolophopsylla 
unipectinata  hjih  3aAHe-Hn>Kneu  uacTH  npoKCHMajiBHOH  æojih  (THna  Ischnopsyllus) . 
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y  HeKOToptix  Ceratophyllinae  (nanpimep,  Citellophilus)  Ha  paHHiix  aianax  3bo- 
jik)H,hii  9-ro  CTepHHTa  ero  cipoeHne,  no-BH^HMOMy,  6lijio  cxo^ho  c  TaKOBBiM  y  Rhinolo- 
phopsylla  unipectinata ,  ho  no3Hie  nepeflHe-imjKHHH  nacra  ¡n,HCTaJiBHoñ  30J111,  yßJiHHHHCB, 
npn6jm3HJiacB  k  npoKCHMajiBHon  3011e  h  k  ßopcaJiBHon  nacra  ^iicTajiBiion  30J111  ropii- 
30HTaJiBHon  BeTBii  (cxenaranHo:  Citellophilus  martinoi  —  C.  transcaucasicus  — 

C.  simplex).  IToHBJieHne  11  inajiBHeimiee  yBejraneHne  (HanpHMep,  Monopsyllus  ciliatus  — 
M.  fornacis )  MeM6pano3Hon  jionacTH,  npimpBiBaiomeH  côoKy  MBiiqejiOK  KpionKa  a^earyca, 
h  najinnne  y  caMpoB  OTßejiBHBix  Monopsyllus  11  y  HeKOTopux  3pyrnx  6jiox  ( Citello¬ 
philus ,  Nosopsyllus )  Ha  ßHCTajiBHOii  nacra  ropn30HTajiBHOH  BeTBH  b  pa3Hoii  CTenemi 
pa3BHTOH  cyôflopcaJiBiio  pacnojioHieHHOH  Jionacra,  yroji  naKJiOHa  KOTopoü  BapBnpyeT, 
en^e  öoJiBine  ycjiovKHHJio  $opMy  9-ro  CTepHHTa. 

y  6jiox  HeKOTopBix  3pyrnx  rpynn  BepmnHa  ropn30HTaJiBHoii  BeTBn  9-ro  CTepnina 
npn  conjienemni  c  KpionnoM  a^earyca  pacnojioîKeHa  no3  ero  ôokoboh  MeMÔpaHoii.  ^ajiB- 
HeHmnn  HaKJion  Beprunn  ropn30HTajiBHBix  Beraen  BHyTpB  11  bhh3  hjih  riapyacy  n  BBepx 
npnBeJi  k  HOHBJieHmo  ropn30HTaJiBHBix  BeTBen  rana  Leptopsyllinae  11  Mesopsyllinae 
hjih  Paradoxopsyllinae.  HanpnMep,  aBOJiionjino  ßncTajiBHoii  30J111  ropn30HTajiBHon  BeTBH 
9-ro  CTepHHTa  Paradoxopsyllus  moîkho  HJiJiiocTpHpoBaTB  KOHTypaivin  ßaHHoro  CKJiepnTa 
y  P.  custodis  —  P.  integer  —  P.  curvispinus.  Bcjießcrane  ^ajiBHenniero  cÖjrameHHH 
ijncTaJiBHOH  n  npoKCHMaJiBHOH  30Jien  ÖJiaroßapn  ii3rn6y  BHyTpB  Haxo^mpenca  Meatfly 
HHMH  nacra  ropii30HTajiBHon  Berau  B03Himjia  (f)opMa  9-ro  CTepHHTa,  xapaKTepHan  3JIH 
caMpoB  Frontopsylla  n  Brachyctenonotus.  (Dymapra  ropn30HTajiBHOH  BeTBH  y  Cerato¬ 
phyllinae  HecKOJiBKo  OTJinnaiOTCH  OT  TaKOBBix  y  npe^CTaBHTejieä  ßpyrnx  noftceMencTB 
Ceratophyllidae. 

y  caMHOB  no3po3a  Corrodopsylla  po^a  Doratopsylla  HMeeTCH  npoHHoe  conjieHeHHe 
BepmnH  ropH30HTajiBHOH  BeTBH  c  a^earycoM,  oTcyTcrayiomee  y  npe^CTaBHTejien  Wagne- 
rinae ,  Anomiopsyllinae ,  Rhadinopsyllinae ,  Neopsyllinae  h  Hystrichopsyllinae. 

3tot  $aKT  KOCBeHHO  no3TBep>K3aeT  iieoßHopoßHOcra  Ctenophthalmidae. 
ynHTBiBaa  æobojibho  öojiBmoe  03HOo6pa3iie  cTpoeHHH  9-ro  CTepHHTa  n  Kpionna 
a^earyca  BHyTpn  poftOB  Ceratophyllidae ,  Ischnopsyllidae ,  Xiphiopsyllidae  h  HenoTopyio 
3aBHCHM0CTB  (JopMBI  3THX  CKJiepHTOB  OT  HX  COnJieHCHHH,  MOHÎHO  CfteJiaTB  BBIBOfl,  HTO 
THH  cn,enjieHHH  a^earyca  n  9-ro  CTepmiTa  HBJiaeTCH  oahhm  na  HaßemHBix  npn3HaKOB 
npn  3H$(|)epeHninpoBKe  oT^ejiBHBix  rpynn  ôjiox. 


THE  EVOLYTION  OF  THE  MALE  GENITALIA  OF  HELOMYZIDAE 
(DIPTERA)  AND  THE  TAXONOMY  OF  THE  FAMILY 

K.  B.  Gorodkov  —  K.  B.  TopoflKOB 

(Zoological  Institute,  Acad,  of  Sci.  USSR,  Leningrad,  USSR) 


Helomyzidae  is  rather  a  primitive  family  of  Brachycera  Cyclorrhapha.  Family 
limits  are  uncertain  especially  for  the  representatives  of  the  Southern  Hemisphere. 
The  largest  subfamily  is  Helomyzinae  ( Leriinae ),  and  with  exception  of  some  genera 
it  is  undoubtedly  a  monophyletic  group.  It  contains  about  150  species,  and  20  genera 
distributed  in  the  Holarctic  region.  The  data  from  the  Tropical  parts  are  practically 
missing,  and  only  a  few  widely  distributed  species  are  known  in  the  Southern  He¬ 
misphere. 

The  morphology  of  Helomyzinae  is  relatively  uniform  with  exception  of  the  male 
genitalia  structure.  It  is  possible  to  observe  in  the  subfamily  oligomerization  of  the 
pregenital  sclerites  of  postabdomen  which  is  independent  and  parallel  in  different 
groups  of  Helomyzinae.  There  are  5  sclerites  in  the  most  primitive  forms,  viz.  tergites 
VI  and  VII,  sternites  VI  and  VII  the  homology  of  which  is  proved  by  disposition  of 
corresponding  stigmata,  and  the  sclerite  that  might  be  the  sternite  VIII  as  it  treated 
by  Crampton.  The  sternites  are  often  more  or  less  fused  in  one  synsternite  but  their 
limits  are  usually  well  visible. 

Tergite  VII  is  always  vestigial  or  absent.  It  is  possible  to  observe  different  stages 
of  reduction  of  the  tergite  VI.  In  the  most  primitive  genera  ( Orhellia ,  Oldenbergiella) 
its  size  is  quite  normal,  and  it  is  covered  with  bristles.  Tergite  VI  is  usually  in  form 
of  a  narrow  bare  stripe,  and  sometimes  coalescent  with  synsternite  or  atrophied. 
Though  the  oligomerization  of  pregenital  sclerites  might  he  a  very  rapid  one  even 
within  the  genera,  for  instance,  in  Oecothea ,  it  gives  the  key  to  the  searching  of  the 
primitive  forms. 

The  ancestral  genitalia  have  probably  a  solid  and  asymmetrical  phallus  of  a  very 
complicated  structure,  big  gonites,  and  more  or  less  developed  metaphallic  plate  (se¬ 
parate  sclerite  analogous  to  spinus  titilatorius).  Epandrium  is  with  only  one  pair  of 
lobes  (editae)  which  are  probably  homologous  to  the  appendages  of  the  most  other 
Cyclorrapha.  Such  a  structure  have  the  genitalia  of  the  two  generic  groups:  Orhellia 
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and  Oecothea.  In  the  third  group  ( Morpholeria — Scoliocentra — Helomyza)  such  a  struc¬ 
ture  is  only  in  the  most  primitive  genus  Neoleria ,  but  its  epandrium  has  an  outgrowth 
on  the  edge  in  front  of  editae.  This  outgrowth  has  no  homologs  and  only  few  analo^- 
gous  in  Helomyzinae. 

The  great  majority  of  the  species  of  Helomyza  group  have  one  or  two  pairs  of 
outgrowths  (additional  lobes)  on  the  inner  surface  of  epandrium  which  apparently 
affected  the  reduction  of  gonites  and  metaphallic  plate  and  their  phallus  is  simpli¬ 
fied.  The  most  complex  form  of  epandrium  have  some  species  of  Morpholeria  ( Span - 
oparea)  with  two-branched  edita  and  two  pairs  of  additional  lobes.  In  Helomyza  the 
hypertrophy  of  additional  lobes  results  in  the  reduction  of  editae. 

In  Helomyzinae  nearly  all  possible  combinations  of  the  lobes  of  epandrium  are 
found  in  numbers  from  0  to  4  pairs.  The  appearance  of  the  outgrowth  and  stout  bristles 
on  the  hind  legs  cause  either  diminition  of  genitalia  ( Eccoptomera )  or  athrophy  of 
additional  lobes  ( Morpholeria ,  Anthr oleria) ,  or  reduction  of  editae  (Acantholeria) . 
All  these  processes  happen  to  be  very  rapid.  At  least  twice  a  secondary  asymmetry 
appears  in  addition  to  the  primary  one,  which  is  caused  by  the  torsion  of  the*  postabdo¬ 
men  ( Oecothea ,  Scoliocentra  (Chaetomus)) ,  but  this  process  is  more  common  in  the 
subfamily  Suillinae.  Heteromyzidae  Fallén  is  a  taxon  at  least  of  the  subfamily  range. 


ROLE  DU  VITELLUS  DANS  LA  CULTURE  IN  VITRO  D’EMBRYONS  DE  GRYLLIDES 

P.  Grellet 

(Faculté  des  Sciences  de  Paris,  France) 


Le  développement  in  vitro  d’embryons  du  gryllide  Scapsipedus  marginatus  est 
possible  dans  le  milieu  suivant:  eau  bidistillée  1000  ml,  NaCl  9  g,  KCl  0.2  g,  CaCl2  0.2  g, 
NaHC03  0.2  g,  tréhalose  3.5  g,  glucose  1.0  g,  peptone  de  viande  trypsinisée  4%,  sérum 
de  veau  foetal  15%  et  antibiotiques.  Le  pH  est  ajusté  à  la  valeur  6.80,  la  pression  osmo¬ 
tique  est  de  À  =  0.60. 

Dans  ce  milieu  on  peut  cultiver  sans  vitellus  des  embryons  explantés  dès  le  stade 
écusson  embryonnaire  au  tout  début  de  la  phase  anatrepsis  de  la  blastocinèse.  Ces 
écussons  embryonnaires  s’allongent,  se  segmentent  et  les  bourgeons  antennaires  et 
mandibulaires  apparaissent  donnant  une  bandelette  embryonnaire  dont  l’évolution 
s’arrête.  Des  embryons  explantés  à  partir  du  stade  bandelette  embryonnaire  présentent 
in  vitro  une  évolution  complète  jusqu’au  dernier  stade  embryonnaire.  Le  développement 
complet  ne  peut  donc  être  obtenu  in  vitro,  et  le  stade  de  la  jeune  bandelette  embryon¬ 
naire  apparait  comme  particulièrement  critique.  Le  milieu  permettant  la  culture  avant 
et  après  ce  stade,  il  semble  que  si  le  rôle  trophique  du  système  vitellus-endoplasme 
peut  être  remplacé  in  vitro,  certains  facteurs  fournis  in  ovo  par  ce  système  sont  indi¬ 
spensables  à  la  poursuite  du  développement  et  sont  irremplaçables  in  vitro.  Le  système 
vitellus — endoplasme  parait  donc  jouer  un  rôle  morphogénétique  en  plus  de  son  rôle 
trophique. 

L’examen  des  embryons  cultivés  après  le  stade  critique  et  donnant  un  développe¬ 
ment  complet  in  vitro,  montre  d’autres  aspects  de  l’importance  du  vitellus. 

Les  jeunes  bandelettes  présentent  une  rupture  de  l’amnios  lors  de  l’explantation; 
celui-ci  se  renferme  ensuite  dorsalement.  Si  l’on  expiante  avec  attention  ces  embryons, 
on  peut  en  obtenir  avec  un  amnios  intact  sur  toute  la  partie  abdominale.  Dans  ce  cas 
l’abdomen  reste  emprisonné  dans  le  sac  amniotique,  l’embryon  étant  incapable  d’en 
sortir.  Il  manque  à  l’embryon  la  poussée  qui  in  ovo  est  fournie  par  le  vitellus  et  qui 
au  cours  de  la  phase  catatrepsis  de  la  blastocinèse  assure  le  retournement  complet  de 
l’embryon. 

Les  embryons  sortis  de  l’amnios  et  totalement  dépourvus  de  vitellus  prennent 
in  vitro  une  forme  arquée  avec  une  forte  courbure  dorsale;  si  du  vitellus  adhère  au 
dos  de  l’embryon,  plus  la  masse  vitelline  est  importante,  plus  la  forme  de  l’embryon 
se  rapproche  de  la  forme  normale. 

Si  l’on  examine  en  coupe  histologique  l’aspect  de  ces  embryons,  on  constate  que 
la  fermeture  dorsale  est  réalisée  dans  tous  les  cas,  mais  que  moins  il  y  a  de  vitellus 
plus  la  partie  dorsale  est  restreinte. 

L’anatomie  interne  des  embryons  privés  de  vitellus  révèle  des  anomalies:  les 
lames  mésodermiques  et  ectodermiques  qui  issues  du  stomodeum  et  du  proctodeum 
vont  former  la  paroi  du  mesenteron  ne  se  dévoloppent  normalement  qu’avec  une 
grande  partie  du  vitellus  présent.  Avec  peu  de  vitellus  seule  leur  partie  ventrale 
s’organise;  sans  vitellus  leur  développement  est  anarchique  et  ne  donne  pas  de  tube 
digestif  moyen.  Le  développement  normal  du  mesenteron  exige  donc  une  certaine 
masse  vitelline  constituant  le  support  sur  lequel  s’accroissent  mésoderme  et  ectoderme. 
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Ces  différentes  observations  montrent  le  rôle  mécanique  joué  par  le  vitellus 
au  cours  du  développement. 

L’observation  du  développement  ultérieur  du  mésenteron  avec  peu  de  vitellus 
révèle  un  autre  aspect  de  l’importance  de  cet  élément.  L’assise  interne  de  l’intestin 
moyen  est  formée  par  les  vitellophages.  Le  vitellus  même  présent  en  faible  quantité 
évolue  comme  dans  l’embryon  in  ovo:  les  cellules  vitellophages  s’adossent  à  la  paroi, 
leur  noyau  se  divise,  leur  apex  forme  un  rhabdorium;  si  le  vitellus  est  insuffisant, 
la  couche  formée  est  alors  discontinue. 

L’étude  du  développement  in  vitro  des  embryons  du  gryllide  Scapsipedus  margina- 
tus  privés  de  leur  vitellus  montre  donc  l’importance  du  système  vitellus-endoplasme 
et  révèle  ses  quatre  rôles  principaux  au  cours  de  la  période  de  développement  étudiée: 
rôle  trophique,  morphogénétique,  mécanique  et  organogénétique. 


VERGLEICHENDE  UNTERSUCHUNGEN  ÜBER  DIE  TOPOGRAPHIE 
UND  HISTOLOGIE  DES  GEHIRNS  DER  DIPTEREN 

U.  Gr  oth 

(Zoologisches  Institut  der  Universität ,  Greifswald,  DDR) 


1.  Es  wurden  540  Gehirne  von  29  Dipterenarten  verschiedenen  systematischen 
Hauptgruppen  untersucht,  wobei  auch  Unterschiede  in  der  Größe,  der  Lebensweise  und 
Ausbildung  der  Sinnesorgane  berücksichtigt  wurden. 

2.  Das  Gehirn  (Oberschlundganglion)  mit  dem  Proto-  Deuto-  und  Tritocerebrum 
bildet  mit  dem  Unterschlundganglion  eine  weitgehend  verschmolzene  Kopfganglien¬ 
masse.  Kleinere  Arten,  besonders  Nematoceren,  besitzen  ein  relativ  größeres  Gehirn, 
das  fast  die  ganze  Kopfkapsel  ausfüllt  und  abgewinkelt  ist. 

3.  Der  Lobus  opticus  enthält  drei  Sehzentren  (Lamina  ganglionaris,  Medulla 
externa,  Medulla  interna),  die  bei  Nematoceren  weniger  gut  entwickelt  sind,  als  bei 
Brachyceren.  Auch  in  bezug  auf  die  Topographie  sind  Unterschiede  vorhanden. 
Die  Sehnervenbündel  bestehen  aus  7  gleich  langen  Fasern,  welche  alle  in  der  Medulla 
externa  enden.  Diese  ist  das  größte  Gehirnzentrum  und  besteht  aus  9  Schichte,  die 
in  drei  Hauptzonen  angeordnet  sind.  Die  Neurommatidien  entsprechen  nicht  ganz  den 
von  Cajal-Sanchez  (1915)  beschriebenen.  Die  Medulla  interna  ist  bei  Dipteren  geteilt. 
Herkunft  und  Verlauf  der  die  Sehzentren  zusammensetzenden  Fasern  wird  beschrieben. 

4.  Die  Corpora  peduculata  erscheinen  recht  einheitlich.  Sie  sind  zwar  besser 
entwickelt  als  bei  Hemipteren,  erreichen  jedoch  nie  die  Stufe  wie  Vertreter  der  Co- 
leopteren,  Orthopteren  oder  gar  der  Hymenopteren.  Der  Calyx  ist  nach  dem  Keulen¬ 
typus  gebaut  und  bei  calyptraten  Fliegen  mehr  differenziert.  Typische  Globuli  fehlen, 
die  Calyxzellen  sind  aber  deutlich  von  den  übrigen  Rindenzellen  zu  unterscheiden. 
Im  rückläufigen  Stiel  wurde  eine  starke  Faser  nachgewiesen,  die  bis  in  den  Balken 
verläuft.  Dieser  besteht  aus  zwei  aneinander  liegenden  Strängen  von  etwas  abweichen¬ 
der  Struktur.  Beide  Bälken  sind  durch  zwei  kleine  Kommissuren  verbunden. 

5.  Der  Zentralkomplex  besteht  aus  einem  Zentralkörper,  einem  Ellipsoidkörper  und 
zwei  Ventraltuberkeln.  Die  sträkeren  Stränge  entstehen  durch  Zusammenlagerung 
von  feinen  Fasern;  ein  Phänomen,  das  auch  bei  den  Riesenfasern  zu  beobachten  ist. 

6.  Die  Protocerebralbrücke  besteht  aus  zwei  Hälften,  die  durch  Fasern  innig  mit¬ 
einander  verbunden  sind.  Sie  hat  eine  Verbindung  zu  den  Riesenfasern  des  Ocellen- 
stieles,  ist  jedoch  bei  Arten  ohne  Ocellen  gleich  gut  entwickelt.  Bei  Sylvicola  als 
primitiver  Art,  weichen  Form  und  Normaltypus  ab,  was  als  phylogenetisches  Merkmal 
gedeutet  wird. 

7.  Bei  den  Protocerebralloben  sind  Haupt-  und  Nebenlappen  (Ventralkörper) 
deutlich  voneinander  zu  unterscheiden.  Letztere  sind  besser  strukturiert  und  durch 
eine  Kommissur  verbunden.  Innerhalb  der  systematischen  Reihenfolge  ist  eine  rela¬ 
tive  Größenabnahme  der  Ventralkörper  gegenüber  den  Hauptlappen  zu  beobachten, 
die  mit  einer  relativen  Größenzunahme  der  Corpora  pedunculata  verbunden  ist.  Dabei 
scheinen  auch  Korrelationen  zur  Größe  mitzuwirken. 

8.  Von  den  Antennenzentren  sind  die  paarigen  Lobi  olfactorii  und  die  motorischen 
Antennenzentren  deutlich  ausgebildet.  Erstere  sind  durch  drei  Teilkommissuren  ver¬ 
bunden.  Die  Riechglomeruli  haben  verschiedene  Größe.  Die  Lobi  olfactorii  setzen  sich 
aus  feinen  und  groben  Fasern  zusammen,  deren  Herkunft  dargestellt  wird.  Die  mo¬ 
torischen  Antennenzentren  sind  nicht  so  klar  abgegrenzt,  da  ihnen  eine  glomeruläre 
Struktur  fehlt.  Sie  sind  durch  eine  Kommissur  verbunden.  Ihre  Zugehörigkeit  zum 
Deutocerebrum  wird  diskutiert.  Jeder  Antennennerv  enthält  feine  (sensible)  und  grobe 
(motorische)  Fasern.  Erstere  ziehen  in  den  Lobus  olfactorius,  Letztere  in  das  moto¬ 
rische  Antennenzentrum.  Beide  Fasertypen  sind  bündelweise  angeordnet.  Der  abzwei¬ 
gende  Nervus  tegumentalis  ist  ebenfalls  ein  gemischeter  Nerv.  Von  ihm  kommen  bei 
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Nematoceren  die  horizontalen  Fasern  der  Selinervenzone,  die  für  die  Pigmentverän¬ 
derung  im  Facettenauge  verantwortlich  sind;  bei  den  Muscomorpha  stammen  diese 
Fasern  von  einem  dem  Gehirn  näherliegenden  accessorischen  Antennennerven. 

9.  Einen  Schwerpunkt  bilden  die  bisher  wenig  untersuchten  Leitungsbahnen 
(Trakte  und  Kommissuren),  von  denen  37  beschrieben,  benannt  und  —  soweit  mög¬ 
lich  —  homologisiert  wurden.  Davon  entfallen  15  auf  die  optischen  Zentren,  7  auf  die 
Protocerebralloben,  8  auf  die  Antennenzentren,  1  auf  den  Ocellenstiel,  3  auf  die  Pro- 
tocerebralbrücke  und  3  auf  den  Zentralkomplex.  Insgesamt  wurden  56  direkte  Faser¬ 
verbindungen  festgestellt. 


ETUDE  RADIOAUTOGRAPHIQUE  EN  MICROSCOPIE 
ÉLECTRONIQUE  DE  L’ORIGINE  DE  L’ACIDE  RIBONUCLÉIQUE 

DE  L’OEUF  D’UN  LÉPIDOPTÈRE 

M.  Guelin,  M.  Durand 

(Faculté  des  Sciences  de  Paris,  Laboratoire 
de  Biologie  animale,  Paris,  France) 


Le  fonctionnement  des  sites  de  synthèse  de  TARN  destiné  à  l’ovocyte,  la  nature 
du  matériel  transmis  et  les  modalités  du  transfert  sont  analysés  à  l’échelle  électro¬ 
nique  chez  Ephestia  kühniella  (Pyralididae) . 

Dans  chaque  follicule,  les  huit  cellules  germinales  issues  d’une  ovogonie,  commu¬ 
niquant  par  des  ouvertures  correspondant  aux  fusomes,  entreprennent  la  prophase 
de  la  méiose.  Elles  présentent,  au  stade  pachytène,  des  complexes  synaptinémiques. 
La  différenciation  en  un  ovocyte  et  sept  trophocytes  est  précoce. 

Dans  la  vésicule  germinative,  il  semble  qu’une  déspiralisation  des  bivalents  per¬ 
mette  une  faible  synthèse  d’ARN  au  début  de  l’accroissement.  Puis  les  chromosomes 
se  condensent  en  une  caryosphère  inerte.  Le  matériel  nucléolaire  est  fragmenté  en 
petits  massifs  de  texture  fibrillarne. 

L’état  réprimé  du  génome  de  la  cellule  sexuelle  est  compensé  par  l’intense  activité 
de  celui  des  trophocytes.  Le  noyau,  qui  contient  des  polycomplexes  synaptinémiques 
résiduels,  acquiert  rapidement  sa  morphologie  caractéristique.  La  membrane,  munie 
de  pores  jointifs,  développe  des  digitations  profondes  à  l’intérieur  du  cytoplasme. 
Dans  le  nucléoplasme,  les  structures  chromosomiques  sont  représentées  par  des  mottes 
de  chromatine  isopycnotique,  de  texture  fibrillarne  lâche,  et  par  des  masses  de  chro¬ 
matine  sexuelle  hétéropycnotique.  Les  nucléoles  sont  composés  de  matériel  fibrillaire 
au  centre  et  granulaire  à  la  périphérie.  La  chromatine  associée  est  souvent  en  rela¬ 
tions  visibles  avec  la  chromatine  intranucléolaire.  Toutes  deux  sont  isopycnotiques 
et  correspondent  sans  doute  au  moins  partiellement  à  l’organisateur  nucléolaire. 

Au  cours  de  leur  endopolyploïdisation,  la  spécialisation  des  trophocytes  se  mani¬ 
feste  notamment  par  l’évolution  des  nucléoles,  dont  le  volume  et  le  nombre  augmen¬ 
tent,  tandis  qu’ils  se  vacuolisent. 

Après  injection  de  thymidine  tritiée,  les  radioautographies  à  haute  résolution 
montrent  que  la  réplication  de  l’ARN  s’effectue  en  même  temps  dans  la  chromatine 
dispersée,  dans  la  chromatine  associée  au  nucléole  et  dans  la  chromatine  intranucléo¬ 
laire.  La  multiplication  des  nucléoles  parait  donc  résulter  des  duplications  successives 
des  organisateurs  nucléolaires  au  cours  des  cycles  d’endomitose.  Seule  la  chromatine 
hétéropycnotique  est  de  nature  hétérochromatique. 

L’incorporation  d’uridine  tritiée  permet  de  mettre  en  évidence  la  synthèse  d’au 
moins  deux  catégories  de  macromolécules  d’ARN  dans  les  noyaux  des  trophocytes. 
La  radioactivité  associée  aux  nucléoles,  toujours  très  intense,  est  attribuée  à  une 
synthèse  massive  d’ARN  ribosomien.  Au  cours  du  temps,  elle  se^  déplace  depuis  les 
zones  chromatiniennes  et  fibrillaires  vers  les  zones  granulaires  périphériques,  où  elle 
persiste  longtemps.  Le  marquage  localisé  sur  les  mottes  de  chromatine  pourrait  corre¬ 
spondre  à  une  synthèse  d’ARN  à  renouvellement  rapide,  probablement  messager 
(Granboulan  N.  et.  P.,  1965).  Il  diminue  au  profit  du  nucléoplasme  qui  se  change 
de  grains  matérialisant  le  transfert  des  ARNs  nucléolaires  et  chromatiniens^  vers  le 
cytoplasme.  Les  masses  hétérochromatiques  sont  pratiquement  muettes.  Leur  rôle  éven¬ 
tuel  dans  la  synthèse  de  TARN  n’est  pas  décelable  (Kedrovskii  B.,  1965).  Elles  évo¬ 
luent  ultérieurement  en  vésicules  chromatiniennes  inactives,  à  paroi  hautement  orga¬ 
nisée  (Guelin  M.  et  Durand  M.,  1968).  Ces  observations  confirment  les  hypothèses 
généralement  admises  sur  les  rapports  entre  l’activité  de  la  chromatine  et  sa  structure: 
l’organisateur  nucléolaire,  dont  l’activité  hétérocatalytique  est  intense,  présente  les 
caractères  de  l’euchromatine;  l’état  réprimé  de  la  chromatine  sexuelle  coincide  avec 
une  structure  condensée. 
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La  sortie  des  molécules  d'ARN  du  noyau  s’effectue  par  les  pores  nucléaires  sous 
forme  d’un  matériel  fibreux  accumulé  sur  les  deux  faces  de  la  membrane.  Trente 
minutes  après  l’injection,  la  radioactivité  déborde  dans  le  cytoplasme.  C’est  sans  doute 
à  proximité  du  noyau  que  s’organisent  les  ribosomes.  Le  trophocyte  est  rempli  de 
ces  organites,  isolés  ou  associés  en  polysomes:  les  formes  en  rosette,  hélice,  chaînette 
sont  fréquentes.  S’il  est  probable  qu’une  partie  de  ces  polysomes  assure  in  situ  les 
synthèses  protéques  propres  au  trophocyte,  la  majorité  d’entre  eux  gagne  l’ovocyte 
par  l’intermédiaire  des  fusomes.  Trois  heures  après  l’injection  du  traceur,  la  radioacti¬ 
vité  parvient  dans  l’ooplasme  qui  contient  des  polysomes. 

L’information  génétique  accumulée  dans  l’oeuf  pendant  l’accroissement  cytoplasmi¬ 
que  sous  forme  de  polysomes,  est  donc  transcrite  au  niveau  du  génome  des  cellules 
souers  de  l’ovocyte.  La  persistance  d’une  faible  contribution  de  la  vésicule  germina¬ 
tive  à  cette  accumulation  confère  au  fonctionnement  de  cet  ovaire  un  caractère  pri¬ 
mitif  (Bier  K.  et  coll.,  1967). 


DIE  EVOLUTION  DES  9.  ABDOMINALSEGMENTES  BEI 
DEN  LAMELLICORNIA  ( COLEOPTERES ) 

F.  H  i  e  k  e 

(Institut  für  spezielle  Zoologie  und  Zoologisches  Museum  zu  Berlin,  DDR) 


Der  Grad  der  Umwandlung  des  9.  Abdominalringes  männlicher  Käfer  kann  für 
phylogenetische  Betrachtungen  bei  Coleopteren  mit  herangezogen  werden  kann. 
Das  Spiculum  gastrale  vieler  Käferarten  entstand  aus  Apodemen  des  9.  Tergites. 

Für  die  vorliegende  Untersuchung  wurden  über  50  Arten  fast  aller  Familien  und 
Unterfamilien  der  Lamellicornia  herangezogen. 

1.  Das  10.  Tergit  und  der  9.  Ring  des  Abdomens  wurden  im  Laufe  der  Evolution 
stark  modifiziert  und  reduziert.  Die  Formen  mit  wenig  verändertem  Bau  dieser  Ringe 
dürften  relativ  früh  vom  Lamellicornia-Stsimm  abgezweigt  sein. 

2.  Als  primitivste  Lamellicornia  erwiesen  sich  Pleocoma  ( Pleocominae )  und  Amphi- 
coma  (Glaphyrinae) .  Sie  besitzen  ein  vollständiges  und  wenig  verändertes  10.  Abdo- 
minaltergit.  Bei  den  Pleocominae  entstehen  die  Apódeme  des  9.  Tergites,  die  sich 
im  weiteren  Verlaufe  der  Evolution  nach  vorn  verlängern,  die  Genitaltasche  unten 
umgreifen  und  schließlich  zu  einem  Ring  (Spiculum)  vereinigen.  Diese  Befunde  kön¬ 
nen  darauf  hinweisen,  daß  die  Gruppe  der  Lamellicornia  unter  den  Polyphaga  ein 
relativ  hohes  phylogenetisches  Alter  besitzt. 

3.  Die  untersuchten  Arten  der  Lucanidae ,  Acanthocerinae ,  Taurocerastinae  und 
Ochodaeinae  besitzen  noch  ein  gut  erkennbares  10.  Tergit,  aber  das  9.  Tergit  ist 
in  zwTei  Teile  längsgespalten.  Die  Trogidae  stehen  wahrscheinlich  ebenfalls  auf  dieser 
Entwicklungstufe. 

4.  Den  primitivsten  Bau  des  9.  und  10.  Abdominalringes  bei  den  Melolonthiformae 
hat  Phaenomera  (Phaenomerinae) .  Das  10.  Tergit  ist  noch  ungeteilt,  aber  beiden 
Hälften  des  9.  Tergites  sind  bereits  weit  auseinander  gerückt.  Nachdem  das  10.  Tergit 
in  der  nächsten  Stufe  in  zwei  Teile  zerfallen  war,  teilte  sich  der  Melolonthiformae- 
Zweig  und  brachte  einerseits  Cetoniinae ,  Trichiinae ,  Euchirinae  und  Pachypodinae , 
andererseits  Melolonthinae ,  Valginae,  Rutelinae  und  Dynastinae  hervor.  Im  Cetoniinen- 
Zweig  bleiben  die  Apódeme  des  9.  Tergites  hufeisenförmig  mit  nur  geringer  Tendenz 
zur  Bildung  einer  scharfen  Spitze.  Das  9.  Sternit  bleibt  weitgehend  in  breiter  Form 
erhalten.  Im  Melolonthinen-Zweig  spitzt  sich  das  aus  den  Apodemen  gebildete  Hufei¬ 
sen  stark  zu.  Tergum  10  und  Sternum  9  werden  reduziert. 

5.  Bei  den  Coprophaga  entstand  zuerst  ein  Seitenzweig,  der  einen  relativ  einfachen 
Bau  des  9.  und  10.  Ringes  (Tergit  10  längsgespalten)  beibehält  und  Hybosorinae , 
Geotrupinae  und  Idiostominae  hervorbrachte. 

Ein  anderer  Zweig  führte  zu  Formen  mit  stark  oder  ganz  reduziertem  10.  Tergitr 
wobei  sich  gleichzeitig  das  9.  Tergites  verkürzten.  Es  entstanden  Gebilde,  die  im  dista¬ 
lem  Teil  parallele  Seiten  besitzen  und  im  proximalem  zugespitzt  sind.  Diesem  Zweig 
gehören  Orphninae  (?),  Coprinae ,  Aphodiinae,  Aegialiinae  und  vielleicht  Chironinae  an. 

Es  wird  besonders  darauf  hingewiesen,  daß  die  Entwicklungsschemata  Abbildun¬ 
gen  nur  als  Diskussionsgrunglage  dienen  können,  da  eine  noch  viel  größere  Anzahl 
von  Arten  auf  dieses  Merkmal  hin  untersucht  werden  muß.  Die  vorliegende  Arbeit 
soll  die  Spezialisten  der  Lamellicornia ,  aber  auch  der  übrigen  Käfergruppen,  lediglich 
anregen,  die  von  mir  dargelegte  Untersuchungsmethode  bei  phylogenetischen  Fra¬ 
gestellungen  auf  ihre  Brauchbarkeit  zu  prüfen. 
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ESSAIS  SUR  LA  PHYLOGENIE  DES  LAMELLICORNES 
S.  M.  Iablokoff-Khnzorian  —  C.  M.  H6jiokob-Xh30Phh 

(Institut  Zoologique  de  V Acad,  des  Sci.  de  VRSS Arménie,  Erevan,  URSS) 

L’analyse  de  la  morphologie  des  Lamellicornes  permet  d’isoler  quatre  lignées, 
compte  tenu  de  la  structure  du  met-endosternite  et  d’autrs  caractères.  Le  met-endoster- 
nite  des  Lamellicornes  comprend  une  tige  centrale  et  deux  ailes,  sous  lesquelles 
s’étend  une  membrane.  Chez  les  Melolonthinae  et  Sericinae  cette  membrane  porte  une 
bifurcation  terminale.  Chez  les  Glaphyrinae  et  Hopliinae  elle  est  transférée  en  arrière, 
chez  les  autres  Pleurosticti  —  en  avant.  Chez  les  Geotrupinae ,  Aegialiinae,  Glaresis 
et  certains  Lucanidae  elle  fait  défaut,  probablement  par  convergence.  Chez  les  autres 
Laparosticti  elle  a  conservé  sa  position  initiale. 

La  nervation  alaire  est  homogène,  mais  chez  Passalidae  et  Acanthoceridae 
M  a  disparu  (terminologie  suivant  Medvedev).  Chez  les  Glaphyrinae  R\  et  /?3  diver¬ 
gent  distalement.  Chez  les  Geotrupinae  R3  est  réuni  apicalement  avec  R4.  Chez  les 
Scarabaeinae  ces  nervures  sont  fusionnées.  R2,  isolée  chez  la  plupart  des  Laparosticti , 
fusionne  avec  /?3  chez  les  Pleurosticti. 

Les  fémurs  antérieurs  sont  simples,  à  sillon  sétifère  ou  à  plaques  de  poils  soyeux 
sur  leur  face  interne.  Abdomen  de  plusieurs  types,  caractérisant  des  taxa  importants, 
cas  intermédiaires  chez  les  Hybosorinae ,  Aclopinae.  La  structure  de  la  tête  évolue 
parallèlement  chez  des  lignées  différentes  par  expansion  du  clypeus  sur  les  picess 
buccales.  Chez  le'S  anthophages  le  labium  est  déformé,  mais  différemment  chez  diffé- 
'  rents  groupes.  La  structure  anténnaire  est  quelquefois  spécifique.  La  même  structure 
primitive  à  onze  articles  se  retrouve  chez  des  groupes  très  différents  ( Geotrupini , 
Glaphyrus ,  Pleocominae ,  Phalangosoma) .  La  structure  édéagienne  est  uniforme,  mais 
permet  de  dégager  des  groupes  primitifs  et  leurs  dérivés.  Son  évolution  conduit 
à  l’allongement  progressif  du  tegmen  tubulaire  et  réduction  des  paramères  parallèle¬ 
ment  dans  différentes  lignées.  Les  meilleurs  caractères  larvaires  sont  liés  à  l’appareil 
stridulatole,  semblable  chez  les  Geotrupini  et  certains  Lucanidae  et  spécifique  chez 
les  Hybosorinae.  Les  données  paléontologiques  et  caryologiques  sont  trop  modestes 
pour  orienter  la  phylogénie. 

Les  premiers  Lamellicornes  devaient  se  développer  dans  la  forêt  subtropicale  aux 
dépens  d’unicellulaires  xylophages.  De  cette  souche  se  sont  isolés  les  Lucanidae 
et  d’eux  les  Passalidae ,  qui  prodiguent  déjà  des  soins  à  leur  progéniture.  Certains 
Lucanidae  ont  dû  se  développer  dans  les  truffes.  L’aridisation  du  climat  a  du  con¬ 
duire  certaines  truffes  à  s’enfoncer  dans  la  terre  de  plus  en  plus  profondément,  uti¬ 
lisant  leurs  mycétophages  comme  entomochores.  Cela  obligea  ces  derniers  à  creuser 
des  galeries.  Ainsi  se  formèrent  les  Rolboceratinae.  Avec  l’apparition  de  gros  mammi¬ 
fères  les  larves  utilisèrent  au  lieu  de  truffes  des  crottes  de  même  forme,  tout  en 
restant  mycétophages  (Tippmann,  1955).  Ainsi  se  formèrent  les  Geotrupini  et  de 
eeux-ci  les  Scarabaeini ,  qui  s’adaptèrent  à  des  stations  ou  les  mammifères  circulaient 
à  travers  des  herbages  denses  le  long  de  pistes  étroites.  Les  mammifères  écrasaient  les 
coprophages  rencontrés  sur  ces  pistes.  Cela  conduisit  ces  derniers  à  rouler  des  boules 
(analogues  des  truffes)  hors  des  pistes  et  à  transformer  leurs  pattes  en  consequence. 
Avec  le  peuplement  d’espaces  découverts  par  la  faune  à  hipparions  le  danger  d’écrase¬ 
ment  cessa,  mais  le  sol  devient  dur.  Les  Scarabaeinae  cessent  de  rouler  des  boules, 
toutes  leurs  pattes  deviennent  fouisseuses.  Ainsi  s’achève  l’évolution  de  la  première 
lignée  des  Laparosticti. 

L’évolution  de  la  deuxième  lignée  est  beaucoup  plus  simple.  Issue  des  Trogidae , 
elle  conserve  la  polyphagie  et  acquiert  la  phytophagie,  à  l’étape  finale  ( Aphodiini ) 
elle  devient  essentiellement  coprophage. 

Les  Glaphyrinae  forment  un  groupe  très  isolé,  mais  ayant  conservé  des  liens  avec 
les  Hopliinae ,  dont  se  séparèrent  les  Sericinae-Melolonthinae ,  devenus  rhizophages. 
Les  autres  Pleurosticti  (y  compris  les  Pachy demini)  évoluèrent  dans  le  même  sens 
mais  indépendamment,  beaucoup  de  groupes  sylvatiques  conservent  leur  trophisme 
initial.  Les  anthophages  se  sont  formés  par  convergence,  mais  synchroniquement, 
apparemment  au  crétacé  supérieur. 

Les  études  phylogéniques  semblent  prouver  la  possibilité  de  conservation  durable 
de  récéssifs  au  cours  de  l’évolution,  en  particulier  dans  la  structure  anténnaire,  des 
ocelles  larvaires,  dans  l’instinct  de  forer  des  galéries  (chez  les  Strate  gus) ,  etc. 
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THE  PERSISTENCE  OF  GNATHAL  SEGMENTS  IN  THE  LAB  I OM  AXILLARY 

TUBE  OF  ACULEAT A  ( HYMENOPTERA ) 

Victoria  G.  Iuga-Raica 
(Musee  d' Histoire  Naturelle,  Bucarest,  România) 


According  to  all  accounts  the  liymenopterous  proboscis  is  resulted  from  the  last 
two  pairs  of  gnathal  appendages.  But  the  comparative  study  of  the  cuticle-muscular 
system  of  short  ( Larra  anathema  R.,  Andrena  morio  Br.),  moderate  ( Scolia  haemorrhoi- 
dalis  F.)  and  elongated  ( Bombus  terrestris  L.)  proboscis  does  not  corroborate  this 
interpretation.  The  gnathal  segments  being  previously  postcephalic,  their  double 
dorsal  and  ventral  sclerites  are  termed  heminotals  and  hemisternals.  Affording  attach¬ 
ment  for  the  mandibles,  the  postgenae  connected  by  the  postgenal  depression,  repre¬ 
sent  the  sternal  region  of  the  first  gnathal  segment.  The  lateral  remnants  of  its  no- 
tum  persist  as  genae.  The  membranous  integument  of  the  maxillary  segment  adheres 
to  the  postgenal  fossa  (hypostoma  auct.),  with  whose  paramandibulary  and  maxillary 
processes  its  slender  heminotals  (anterior  conjuctival  thickenings  —  Michener,  1944;, 
OTpocTOK  npeMeHTyivia  —  IIlTeimdepr,  1962)  and  its  more  conspicuous  hemisternals  (car- 
dines  auct.)  are  articulated.  These  are  shieldlike  in  Larra  and  Scolia  and  rodstreched 
in  Apoidea.  The  remainder  of  the  maxillary  notum  is  the  hypopharynx  (better  hypo- 
stoma).  The  cardines,  small  and  triangular,  are  situated  at  the  sternostipal  articula¬ 
tions:  individualised  in  Scolia  and  Larra ,  fused  with  the  stipites  in  Bombus.  The  ma¬ 
xillae  are  inserted  intersegmentally,  between  the  two  proboscidial  segments. 

In  Larra  large  membranous  pleura  unite  the  shieldlike  heminotals  to  a  troughlike 
prementum.  But  in  longer  proboscis  the  prementum  results  from  the  fusion  of  a  large 
sternum  with  the  proximal  parts  of  very  slender  heminotals;  distad  a  small  membra¬ 
nous  pleura  connects  each  heminotal  with  the  sternum;  the  remainder  of  the  labial 
notum  is  the  hypopharynx  auct.  The  rodlike  heminotals  are  not  sclerotized  at  their 
tips  (ligular  arms  —  Snodgrass,  1956),  which  support  the  paraglossae. 

As  compared  to  Scolia,  in  apoids  the  muscles  are  fewer  and  longer.  The  pro¬ 
boscidial  musculature  is  of  segmental  origin.  The  retractors  of  paraglossae  and  funi- 
culum  represent  the  labial  notosternals;  the  retractors  of  glossa,  the  labial  coxo-ster- 
nals;  the  stipeo — lacinial  adductors,  the  maxillary  noto-sternals.  The  maxillary  abduc¬ 
tors  are  the  intersternals  5/6;  the  labial  adductors  represent  the  intersternals  6/7*. 
prolonged  when  their  attachments  shifted  on  the  tentorium.  As  pointed  out  by  Fer¬ 
ris  (1944),  this  gliding  of  the  attachments  of  the  cranial  muscles  from  posterior 
to  more  anterior  sclerites  was  induced  by  the  reduction  of  the  dorsal  tegumentary 
areas  of  the  gnathal  segments. 

Surrounded  by  the  mandibles  (5th  appendages),  the  mouth  opens  between 
the  epipharynx  (better  epistoma),  a  posterior  lobe  of  the  labrum  (representing 
the  anterior  lip  of  the  4th  venter)  and  the  hypostoma  (6th  dorsum).  This  aperture- 
was  established  by  the  second  invagination  of  the  labral  venter,  supplying  the  ci¬ 
barmi  part  of  the  sucking  pump.  The  inner  sclerotized  plate  (hypopharyngean  Suspen¬ 
sorium  and  its  arms  —  Snodgrass,  1956)  of  the  cibarium  corresponds  to  the  «interned» 
(sensu  Remane,  1952)  labral  sternum,  because  it  provides  attachments  to  the  cibaria! 
musculature:  the  protractors,  drising  on  the  clypeus,  represent  the  intersternals  3/4; 
the  dilators,  inserted  on  the  postgenal  fossa,  the  intersternals  4/5.  The  experiences 
of  Lender  (1967)  emphasize  the  regulator  properties  of  the  proliferating  transplanted 
epidermis. 

Taking  into  account  the  organization  of  the  labro-maxillary  region,  I  think  as 
possible  an  appreciation  of  the  morphogenesis  of  the  hymenopterous  head. 

The  insectoids  had  an  oculo-antennal  archicephalon,  connected  by  the  interme¬ 
diary  (intercalar  or  clypeo-postoccipital)  segment  with  the  labral  one  (superlingual 
segment,  Bitsch,  1963)  perforated  by  the  stomodeum.  The  3d  and  4th  ganglia  were 
adjoing  the  anterior  and  posterior  walls  of  the  stomodeal  invagination. 

Later  on  —  by  a  reversion  in  the  direction  of  growth  of  the  labral  venter  — 
the  cibarmi  invagination  had  pushed  into  the  archicephalon  the  pharynx  and  its 
adjoing  ganglia.  The  fused  3d  pair  persists  as  frontal  ganglion.  The  assertion  of  Rous¬ 
sel  (1966)  denying  to  it  the  endocrine  function  support  this  view.  The  4th  ganglia, 
with  postoral  commissure,  were  pressed  against  the  base  of  the  deutocerebrum.  This 
reorganisation  explains  the  contradiction,  noticed  by  Ferris  (1947)  of  the  innervation 
of  the  preoral  labrum  by  the  postoral  tritocerebrum,  which  I  consider  as  dislodged 
ganglia  of  the  labral  segment.  In  correlation  with  the  ciharial  invagination,  the  three 
gnathal  segments  were  annexed  by  the  nutritive  function.  Advancing,  they  glided 
under  the  archicephalon,  bent  backwards  and  braced  by  the  double  clypeo-postocci¬ 
pital  apódeme  of  the  tentorium.  As  actually  in  the  larvae  (Grandi,  1934;  Michener, 
1954;  Rozen,  1966),  the  labial  segment,  situated  beneath  the  maxillary  one,  was. 
adherent  to  the  prothorax. 
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At  the  metamorphosis,  this  adherence  is  destroyed  hy  the  ventral  postcervicat 
constriction  and  in  Aculeata  imagos  the  labial  segment  becomes  suspended  by  the 
preceding  one.  Thus,  in  extended  proboscis,  the  labial  can  outdistance  the  maxillary 
segment,  resuming  its  former  situation.  This  change  of  position  being  performed 
in  very  ontogenetic  development,  it  has  surely  happened  during  the  phylogenesis  also. 


yjILTPACTPyKTyPHAH  OPrAHH3AU,HH  MEXAHOPEIJEIITOPOB 

OPrAHOB  HACEKOMBIX 

V.  P.  Ivanov  —  B.  n.  H  b  a  h  o  b 

( IIhCTUTIJT  96  0 JIK) I4UO HHOÜ  $U3U0A02UU  U  ÔUOXUMUu 

um.  II.  M.  Cenetioea  AH  CCCP,  Jlenuuzpad,  CCCP) 


G  noMoigLio  ajieKTpoHHoro  MtmpocKona  6lijih  HCcae/jOBaHBi  MexaHopen;enTopHBie 
BOJiocKOBLie  opraHbi  Ha  aHTemiax  MeflOHOCHOH  nueati  Apis  mellifera  L.  ( Hymenoptera ) 
H  njiaBym^a  Acilius  sulcatus  L.  (Coleóptera) ,  bojiockh,  pacnoaomeHHBie  Ha  aHajitnoM 
cerMeHTe  jihhhhkh  KOMapa  Culex  pipiens  L.  (Diptera).  KpoMe  Toro,  6buia  H3yueHa 
yjiBTpacTpyKTypHaH  opraHH3aipiH  xop^oTOHaatHBix  ceHcnjiji  AJKOHCTOHOBa  opraHa  naa- 
Bymja  Acilius  sulcatus  h  THMnaHajiLHoro  opraHa  Ky3HeuHKa  Decticus  verrucivorus  L. 
(Orthoptera) . 

Kamflan  H3  HccjieflOBaHHbix  ceHcnaa,  npeji;cTaBjiHK)m;Hx  co6oh  oJieMeHTapHLiii 
pen;enTopHbiH  KOMHJieKC,  coctoht  h3  o^hoh  OnnoanpHOH  peu,enTopHoñ  KJieTKH,  niBaHHOB- 
CKOH  KJieTKH,  OÔepTOHHBIX  KJieTOK  H  HX  Hp0H3B0flHLIX.  TeJIO  peijeHTOpHOH  KJieTKH  pac- 
nojiaraeTCH  b  rnnoftepMe  hjih,  KaK  3to  HMeeT  MecTo  b  bojiockoblix  opraHax  jihuhhkh 
KOMapa,  3aHHMaeT  cyOrnno^epMaaBHoe  noaomemie.  KaK  Tejió  pen;enTopHOH  KJieTKH,  TaK 
H  ee  IjeHTpaJILHLIH  OTpOCTOK  HaXOflflTCH  BHyTpn  060JIOHKH,  06pa30BaHH0H  HIBaHHOB- 
CKHMH  KJieTKaMH.  Ot  aHHKajiBHoro  nojnoca  Tejía  peu;enTopHOH  KJieTKH  no  HanpaBJieHHio 
K  cneu,HajiH3iipoBaHHOMy  KyTHKyjiapHOMy  0T,n;eay  ceHcnjuiLi  otxo^ht  tohkhh  nepn(|)epH- 
neCKHH  OTpOCTOK  (ßeH^pHT) ,  OKpy>KeHHBIH  OÔepTOHHBIMH  KJieTKaMH.  IIepHc£)epHUeCKHH 
OTpOCTOK  COCTOHT  H3  flByX  pa3JIHHHtIX  B  CTpyKTypHOM  OTHOmeHHH  CerMeHTOB.  ,If HCTâJIB- 
HLiH  cerMeHT,  BH^0H3MeHeHHaa  pecHmma,  npoxoftiiT  BHyTpn  BaKyojm,  o6pa30BaHHou 
odepTOHHtiMH  KJieTKaMH,  h  HpHKpenjifleTCH  K  cnen;HajiH3HpoBaHHOMy  ynacTKy  KyTirayaBi, 
KOTOpBIH  HMeeT  (J)OpMy  KOHyCa,  ipeTHHKH  (BOJIOCKOBBie  opranti),  COUaeHOBHOH  MeMOpaHLI 
HJIH  KyTHKyjmpHOii  manOHKH  (xOp^OTOHaaBHOH  CeHCHJIJIBl).  BH^OH3MeHeHHaH  peCHHHKa 
HaXOßHTCH  BHyTpn  KyTHKyjiapHOH  TpyÔKH  (CKOJIOHOHAHOH  o6oJIOHKH),  UpHKpenJleHHOli 
K  KyTHKyjiapHOMy  OT^ejiy  ceHcnjuiBi.  HmrepecHOH  ocoOeimocTBio  CTpoeHna  HccJie^OBan- 
HBix  opraHOB  HBJiaeTca  Haamrae  b  ßHCTaatHOH  aacTH  BH,gon3MeHeHHOH  pecHnunn 
«TpyöaaToro  Teatija»,  KOTopoe  coctoht  h3  MHorouncaeHHBix  TpyöoaeK  ßiiaMeTpoM 
200  Â  hjih  aHajiormmoH  cTpyKTypti. 

H3  flaHHBix,  nojiyaeHHBix  npn  aaeKTpoHHOMHKpocKOHHuecKOM  HCcaeßOBamin  Mexa- 
HopepenTopHBix  opraHOB,  cae/iyeT,  uto  B03HHKaiom;aa  b  otbct  Ha  MexannaecKyio  cTimy- 
jian,HK)  Ae(|)opMan,Ha  KyTHKyjiapHoro  OT^eaa  ceHCHJUi  nepe^aeTca  k  Bepimme  BH,u;oH3Me- 
HeHHOH  peCHHHKH,  CJKBTHe  HJIH  paCTHÎKeHIie  KOTOpOH,  HO-BHftHMOMy,  npiIBOflllT  K  HO- 
HBaeHHio  aaeKTpmiecKOH  bkthbhocth  pepemropHOH  kjictkh.  TaKHM  o6pa30M,  nepBmmoe 
B3anMO^eHCTBHe  pen;enTopHOH  kjictkh  co  CTHMyjiOM  y  pa3JinaHBix  MexaHopepenTopoB 
naceKOMBix  ocymecTBJiaeTca  nocpe^CTBOM  cxo^hoh  CTpyKTypti  —  BH,a,OH3MeHeHHOH  pec- 
HHHKH,  b  to  BpeMH  KaK  chocoOhoctb  pearnpoBaTB  na  Te  hjiii  iniBie  napaMeTpti  Mexa- 
HHaecKoro  B03^eHCTBHa  oöycjiOBaeHa  CTpoeHneM  KyTHKyjiapHoro  oT^ejia  ceHcnaa. 

KyTHKyjiapHBiH  OT^ea  TaKTiiatHoro  BoaocKa  (xeToiißHoii  ceHcnaati)  naeati  npeji;- 
CTaBaaeT  co6on  CTepameBii^Hyio  ipeTiiiiKy,  pacnoaomeHHyio  Haß  KanaaoM  b  KyTimyae 
h  coeflHHeHHyio  c  BepxmiM  KpaeM  KaHaaa  tohkoh  conaenoBHoii  MeMÖpaHOH.  BnßOH3Me- 
HeHHaa  peciiHHKa  npoxo^HT  aepe3  KaHaa  b  KyTimyae  11  3aKaHaiiBaeTca  b  ocHOBannii 
rgeTHHKH.  AnaaornaiiBie  BoaocKOBBie  opraHBi  oÖHapymeHBi  Taame  11a  aiiTenHax  myna. 

B  oTJiHHiie  ot  onucaHHBix  BBime  BoaocKOBBix  opraHOB  KyTHKyaapHBin  OT,n;ea  Tpii- 
xoh^hbix  ceHcnaa  ananimn  KOMapa  HMeeT  bhji;  ¿jammoro,  tohkoto,  noaoro  BoaocKa. 
OcHOBaHHe  BoaocKa  noKOHTcn  Ha  conaeHOBHoií  MeMÖpaHe,  BBicTynaiomen  b  BH^e  6y- 
ropna  Haß  noBepxHOCTBio  KyTimyaBi  h  onnpaiomencH  o^hoh  h3  cbohx  cTopoH  na 
BBicTyn  XHTHHH3iipoBaHiioro  HapyîKHoro  CKeaeTa  aHUHHKH.  BepmiiHa  pecHiiuKii  pac- 
noaaraeTCH  b  annKaatnoM  Teatpe,  npHKpenaeHHOM  k  ocHOBaHiiio  BoaocKa. 

B  xopaoTOHaaBHBix  ceHcnaaax  ^moHCTOHOBa  oprana  myKa  BH^oH3MeHeHHan  pec- 
HHHKa  pepenTopHon  KaeTKH  3aKaHuiiBaeTCH  BHyTpn  ^mOpnaanpiioro  caon  KyTimyaBi 
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co^JieHOBHon  MeMÖpaHbi  TpeTBero  aHTemiajiBnoro  cerMeHTa  n  npnKpenjieiia  c  noMoigBio 
CKOJionon^Hoii  o6ojioukh  k  annKyTiiKyjie  3toh  MeMÖpaHBi.  B  OTJiirme  ot  bojiockobbix 
opraHOB  b  n,nTonJia3Me  oöepTouHoii  KJieTKn  pacnojiaraeTcn  cnojionongHoe  Tejinpe,  ko- 
Topoe  Haxogirrcn  BÖJinan  n,nTonjia3MaTimecKOH  MeMÖpaHBi  o6epTo*mon  KJieTKH,  rpa- 
mmameii  c  BaKyoJiBio,  h  coctoht  h3  OT^ejiBHBix  npnp;eii  (|)n6pnjiji. 

B  to  >KG  BpeMH  b  xopflOTOHajiBHBix  ceHcmuiax  TiiMnaHajiBHoro  opraHa  Ky3HeunKa 
BepmnHa  pepenTopHoii  pecHHUKH  pacnojiaraeica  BHyTpn  KyTnKyjiHpiioü  inanouKii,  ko- 
Topaa  aeJKDT  b  yrjiyÔJieHnn  manoanoBon  KJieTKn,  npiiKpenjieHHoñ  nocpe^CTBOM  $h6- 
pnjui  k  anHTejiHH)  Tpaxen. 


LES  ABEILLES  FOSSILES 
S.  Kelner-Pillault 

(Museum  National  d’ Histoire  Naturelle,  Paris,  France) 


Les  plus  anciennes  abeilles  fossiles  connues  sont  celles  de  l’ambre  balte.  Dès  1906, 
Buttel-Reepen  avait  décrit  Apis  meliponoides ;  en  1909  Cockerell  place  cette  espèce 
dans  le  genre  Electrapis  qu’il  vient  de  créer  avec  cinq  autres  genres:  Protobombus , 
Chalcobombus,  Sophrobombus ,  Ctenoplectrella  et  Glyptapis.  G.  Sait  (1931)  décrit 
3  espèces  nouvelles  et  donne  la  liste  des  32  espèces  connues  de  cet  ambre. 

J’ai  étudié  le  type  d 'Electrapis  apoides  Manning  (1960)  déposé  au  Museum 
de  Paris  puis,  grâce  à  l’amabilité  du  Pr.  Hennig  et  du  Dr.  Jaeger,  j’ai  pu  examiner 
16  blocs  d’ambre  balte  contenant  des  abeilles  souvent  en  bon  état.  Cette  collection 
comprend  9  abeilles  á  3  cellules  cubitales,  2  à  nervation  alaire  très  réduite  et  7 
à  2  cellules  cubitales  parmi  lesquelles  sont  les  types  de  3  espèces  décrites  par  Cockerell: 
Glyptapis  mirabilis ,  G.  fuscula  et  Ctenoplectrella  viridiceps.  Des  autres  blocs,  deux 
seulement  sont  accompagnés  de  noms  qui  ne  peuvent  être  pris  en  considération.  Les 
espèces  seront  décrites  ultérieurement  et  les  types  déposés  à  l’Institut  de  Paléontolo¬ 
gie  de  Göttingen. 

Abeilles  à  3  cellules  cubitales.  N2  21:  Abeille  à  langue  courte;  Appareil  de  récolte, 
griffes  des  tarses  antérieurs,  nervation  des  ailes  très  semblables  à  ceux  du  genre 
Andrena  mais  tête  (vue  de  face)  et  mandibules  tronquées  comme  Bombus.  N»  36: 
Grosse  abeille  (8  mm  de  long),  aspect  d’un  Xylocopa  mais  certains  caractères  de  Bom¬ 
bus.  N»  50b:  Petite  abielle  (2.5  mm),  bleu  métallique,  abdomen  enroulé  très  semblable 
á  Ceratina.  Les  abeilles  des  N°  20  ( ex-Electrapis  hermenaui ),  N2  27,  et  Yex-Electrapis 
cockerelli  ont  toutes  12  mm  de  long.  Elles  appartiennent  à  la  tribu  des  Bombini 
et  sont  peut-être  des  Protobombus  dont  elles  diffèrent  par  la  position  de  la  première 
nervure  récurrente.  N°  50a:  3  petites  abeilles  (3  mm)  à  classer  dans  le  genre  Electrapis 
mais  moitié  moins  grande  q\i' Electrapis  apoides.  «Nè  26:  une  abeille  de  3  mm  de  long 
appartenant  au  genre  Electrapis  pour  la  morphologie  générale  mais  á  patte  postérieure 
semblable  à  celle  des  Mélipones. 

Abeilles  à  nervation  alaire  réduite.  N2  15:  2  petites  abeilles  (3  mm)  dont  Lune, 
bien  conservée,  présente  tous  les  caractères  du  genre  actuel  africain  Hypotrigona. 

Abeilles  à  2  cellules  cubiltales.  N2  49:  Abeille  de  5  mm  de  long  jusqu’au  dernier 
tergite  visible  dorsalement  car  l’abdomen  est  roulé;  très  semblable  à  Ctenoplectrella 
viridiceps  mais  un  peu  plus  grande  et  tégument  à  éclat  métallique  rouge  cuivre. 
«N»  18:  Abeille  de  6  mm  avec  abdomen  recourbé;  aile  antérieure  et  sculpture  du  thorax 
identiques  à  celles  de  Glyptapis  mirabilis ;  aspect  général  de  G.  fuscula  mais  plus 
grande.  N°  17:  Abeille  de  5  mm  de  long,  posée  sur  un  plan  oblique  craquelé  mais 
face  dorsale  parfaitement  nette,  très  semblable  au  mâle  d 'Os mia.  N2  29:  Petite  abeille 
(4  mm)  trapue  avec  brosse  ventrale  et  pattes  postérieures  à  poils  roux;  aspect  d’une 
femelle  NOsmia  (aiguillon  visible). 

En  résumé,  parmi  les  échantillons  d’ambre  balte  que  j’ai  examinés  se  trouvent 
une  seule  abeille  primitive  à  rapprocher  du  genre  Andrena ,  7  espèces  voisines  des  Me- 
gachilidae  et  12  individus  appartenant  á  la  famille  des  Apidae  dont  2  Xylocopinae , 
3  Bombini ,  5  Apini  et  2  Meliponini. 

A  l’Oligocène  supérieur,  les  abeilles  des  lignites  de  Rott  ( Synapis )  possèdent 
déjà  des  ailes  et  des  pattes  semblables  à  celles  d’Apis  mellifica  (Statz,  1936). 

Enfin,  d’après  Zeuner  11931),  dans  les  marbres  miocènes  de  Böttingen,  les  abeilles 
ont  presque  tous  les  caractères  du  genre  Apis. 
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SKOJIOrHHECKHE  IIPHHHHLI  PEßYKIJIlIl  KPLIJILEB  Y  HACEKOMLIX 

I.  M.  Kerzhner  —  H.  M.  K  e  p  jk  h  e  p 
(3oojio2uuecKuü  uhctutijt  AH  CCCP,  Jlenumpad,  CCCP) 

ílBjieime  peAyKu.EE  KpbijibeB  (öpaxEETepEa,  CTenonTepna,  MEKponTepEa,  anTepiia 
H  aBTOUOMEH  KpbijibeB)  UIEpOKO  pacnpoCTpaHeHO  B  SoJIbHIEHCTB©  OTpaAOB  HaceKOMBIX. 
PeAyKU.ua  opraHOB  Bcer^a  CBa3aHa  c  ocjiaÖJieHHeM  ejie  yTpaToË  ex  (j)yHKu.HOHajibHoro 
3HaaeHBH.  ÍIosTOMy,  aHajiH3Hpya  npEUEHbi  peAyKH.EE  KpbijibeB,  cjie^yeT  npejK^e  Beerò 
BbIHCHHTb  $yHKE>EOHaJIbHOe  3HaaeHE0  KpbIJIb0B  B  ÎKE3HE  HaC0KOMbIX  E  T0  OCO60HHOCTH 
6eojioiee,  npn  KOTopbix  <J)yHKElEOHajibHO0  3Haa0HE0  Kpbijib0B  ciiEJKaoTCH  ejie  yTpa- 
aiiBaBTCH. 

Ocym,0CTBJIHeMbIË  C  nOMOmbK)  KpbIJIbBB  EOJI0T  HBJIH0TCH  OHBHb  3(|)$0KTEBHbIM  CEO- 
CO60M  nep0,aBB>K0HEfl  E  ECEOJIb3y0TCH  flJIH  EOECKOB  E  flOÓblBaHEH  HEH1,E,  flJIH  OTblCKE- 
BaHBH  OCOÖBH  HpOTEBOHOJIOJKHOro  EOJia  B  KOHyjIHU.EE,  A^H  OTblCKaHEH  M0CT  KJiaflKH 
HEIJ  H  flIHJ,0KJiaAKE,  ßJIH  MErpaU.EE  H  paCC0JieHEH  E3  HBÓJiaronpEHTHblX  MaCTOOÖETaHEÜ. 
CHJIbHO  CKJiepOTE3OBaHHbI0  B  HBKOTOpbIX  rpyUUaX  U0P0AHE0  KpblJIbH  3aiH.EIH.aiOT  T0JIO 
HaC0KOMbIX  OT  H06jiarOnpEHTHbIX  MeXaHEUeCKHX  E  KJIEMaTEU0CKEX  B03AeËCTBEË  E  OT 
BparoB,  a  y  boahhx  Hac0KOMbix  cjiyjKaT  ^¡jih  y^eprnaHEa  hoa  boaoë  aTMOct^apHoro 
B03Ayxa. 

OAHaKo  y  MHorEX  HaceKOMbix  bcjibactbe©  cnen,H(|)HHecKHX  ocoöohhoctbb  ex  öeojio- 
TEH  E  MeCTOOÖETaHEÜ  UOJI0T  OKa3bIBâ0TCH  MaJIO  EJIE  COBC0M  E©npBM0HEMbIM,  a  6OJie0 
COOTB0TCTByK)lU,EME  HBJIHIOTCH  APyrHO  CEOCOÔbl  UepeABEJKeHEH  (EOJI3aHEe,  6er,  upbUKKE, 
EJiaBaHue,  naccuBHoe  nepeMeiH,eHHe  c  TOKâMB  B03Ayxa  e  t.  a-),  ejie  Aanœ  BOo6iu;e 
OTuaAaeT  HaAOÖHocTb  b  3iiauETejibHbix  e  öbicTpbix  nepeMenjeHHax.  Tauoe  CHHîKeHEe 
pojiE  nojieTa  e  yMeiibiueHE©  ejie  yTpaTa  $yHKEEOHajibHoro  3HaueHHa  KpbijibeB  HaÓJiio- 
AaiOTCH  y  MejiKEx  uapa3BTOB  jkebothmx  e  pacTeHEË,  oÔETaTejieË  uoBepxHOCTE  boah 
e  EoaBbi,  CTau,EË  c  EE3KOË  pa3peîKeHH0Ë  pacTETejibHocTbK)  ejie  EEJKHero  apyca  rycTbix 
TpaBHHECTbix  coo6m,ecTB,  y  BEAOB,  >KEByiEEX  b  neiu,epax,  Hopax,  rse3Aax,  noaBe,  boas, 
EETaTGJlbllOM  CyÓCTpaTe,  BOA  pa3JIEUHbIME  yKpbITEHME,  y  BEAOB,  EMarO  KOTopbix  JKEByT 
ups  oueHb  HE3KEX  TeMnepaTypax  (3HepreTEuecKEe  TpyAHOCTE  uojieTa  npB  3T0m!), 
ups  EMarBHajibHOB  a(J)arEE  e  t.  a*  iloKpoBHau  (|)yHKu,HH  KpbijibeB  cHEHiaeTcu  ups 
CKpblTHOM  o6pa3e  ÎKE3HE,  upE  HenpOAOJIJKETeJIbHOË  EMarEHaJIbHOË  (|)a3e  E  B  KeKOTO- 
pbix  APyrEX  cjiyaaax. 

BMocTe  c  KpbiJioBOË  MycKyjiaTypoË  Kpbuiba  cocTaBJiuiOT  3HauETejibHyio  aacTb  Tejía 
KacenoMoro,  Ha  ex  pa3BETne  TpeôyioTca  öojibnrae  sHepreTEuecKEe  3aTpaTbi,  BeAymse 
K  yAJiHHemiK)  cpoKOB  pa3BBTEa,  CHEBKeHEK)  EJioAOBETocTE  e  t.  e.  B  ycjiOBEax,  xapaK- 
TepH3yiouiHxca  HeAOCTaTKOM  Tenjia,  3te  3aTpaTbi  EMeiOT  öojibmee  3HaueHEe  aJih  bbuke- 
BaeMocTH  BEAa,  nosTOMy  b  tbkex  ycjiOBEax  OTÖop  Ha  peAyKijEio  KpbijibeB  ycEJiHBaeTca. 
Btiim  oö-bacHaeTca,  Kau  MHe  npeACTaBJiaeTca,  yBeJiEueHHe  ancjia  beaob  c  peAyKn,HeË 
KpbijibeB  11a  ceBepe  h  b  ropax  (nepeAKo  pa3JiEUHa  b  pa3BETHH  KpbijibeB  naÖJiioAaiOTca 
AaHí©  MeuvAy  ceBepHbiMH  h  loaoibiME  nonyjiaEEaME  oAHoro  BEAa)  e  Aawe  BOo6m;e 
b  yMepemibix  niiipoTax  no  cpaBHemiio  c  TponnaaME.  OTÔop  b  CTopony  peAyKEHE 
KpbiabeB  ycujiEBaeTca  TaKíKe  y  beaob  co  cataTbiMH  cpoKaMH  pa3BHTHa,  c  pa3BHTHeM 
b  xojiOAiibTe  ce30iibi,  EMarHiiajibHOË  a$arneË  h  t.  a. 

Abtohomhh  KpbijibeB  HaÔJiioAaeTca  b  Tex  cjiyuaax,  KorAa  Kpbbiiba  Hyambi  tojibko 
AJia  OAHoro  BâîKHoro  aKTa  (Konyjian,Ha  b  nojieTe,  OTbicKaHEe  }KEBOTHoro-xo3HEHa) , 
CABEiiyToro  Ha  Haaajio  HMarnHajibHOË  >kh3HE. 

Hajinane  KpbuioBoro  AHMop(|)E3Ma  e  nojiEMop$E3Ma,  CBU3aHHoro  ejie  He  CBH3aH- 
Horo  c  nojioM,  HaÔJiioAaeTca  tojibko  b  Tex  cjiyaaax,  KorAa  Kpbijiba  Hyauibi  jinnib  ahh 
OTAeJIbHblX  CTOpOH  »I3HH  BEAS,  CBH3aHHbIX  C  OTblCKaiIEeM  OCOÔeË  HpOTHBOHOJlOÎKHOrO 
nojia,  aüueKJiaAKOË  e  paccejieHHeM.  B  nepBOM  cjiyaae  Kpbijiba  peAyHHpoßaHbi  y  caMOK, 
caMEbi  nojiiioKpbuibi  ejie  A0Mop$Hbi,  bo  BTopoM  (npBMep  —  MHorne  BecHaHKB)  — 
KpbijibH  yTpaaeHbi  y  caMn.OB,  ho  coxpaHaioTca  y  caMOK;  b  nocjieAHeM  cjiyaae  aam;e 
Beerò  06a  nojia  AHMop(|)Hbi  e  nojiHOKpbuibie  ocoôe  aame  npeACTaBJieHbi  caMKaME. 

CTaônabiiocTb  ycjiOBEË  onpyîKaioiEeË  cpeAbi  e  cTaÔEjibHaa  njioTHOCTb  nonyjiau;EË 
C03AaK)T  B03M05KH0CTb  AJIH  HepeXOAa  OT  AHMOp(J)E3Ma  K  MOHOMOp^HOË  peAyKH.EE 
KpbijibeB. 

HepeAKO  cym¡ecTBeHHoe  3HaaeHEe  HMeeT  e  BpeMa,  b  TeaeHEe  KOToporo  ocym,e- 
CTBJiaeTca  OTÔop  Ha  peAyKEEio  KpbijibeB.  Pha  HejieTaioiEEx  beaob  coxpaHEjin  Kpbiaba, 
E  3T0,  OaeBHAHO,  CBH3aHO  C  TeM,  HTO  pa3BHTEe  KpblJIbeB  y  HEX  reHeTHaeCKH  CKOppejIE- 
poBano  c  APyruME  BaaiHbiME  npn3HaKaME  e  npoAOJUKETeJibHOCTb  OTÖopa  ôbijia  hçao- 
CTaTOHHa,  HTOÖbl  3TE  CBH3E  pa3pyiHETb. 


17  Tpyflbi  XIII  M3K 
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JIHHHHKH  BJIOX  (AP  H  AN  I  PTE  R  A),  HX  MOPOOJIOrHfl  H  CHCTEMATHKA 

A.  N.  Kirjakova  — A.  H.  KnptflKOBa 

(Bcecow3HUÜ  HayHHO-uccjiedoeareAbCKUü  npoTueonyMHbiü  uncruTyr  «Murtpoô», 

CapcLToe,  CCCP) 

Hann  6tijia  HccjieAOBaHa  HapyjKHan  Mop^ojiornn  jiehehok  25  po^OB  6jiox,  hto 
ho3bojiejio  CBecTn  ocoöemiocTH  nx  BHemHero  CTpoeHHH  k  3  ochobhlim  thhbm. 

I  the  —  Pulicidae.  B  Eepe^neM  e  3a^HeM  pn^ax  Ba  chehhoë  e  ôpiomnoË  CToponax 
rOJIOBHOË  KaECyJILI  EO  2  Eaptl  IHjeTHHOK  pa3H0E  flJIEHLI.  B  pe3H,OBOM  Kpae  MaEAEÖyjlBI 
ne  6ojiee  6  3y6u,OB.  JIoôhbië  ie;etok  cABHHyT  k  3a^HeMy  Kpaio  tojiobhoë  KancyjiBi 
E  EMeeT  KOpOTKEE  KOpOHaJIBIIBIË  IEOB.  HyBCTBETeJIBHBie  COCOHKH  Ha  HepnaHTeHHajlB- 
HOM  xojiMe  }KejiyAeo6pa3Hoñ  t|)opMBi.  Ha  10-m  öpionraoM  (aHajiBHOM)  cerMeHTe  EMeeTCH 
EpocToË  anajiBHBiË  rpeôeHB  E3  oßHoro  pn^a  meTEHOK.  Ha  KaiK^oË  H3  AByx  aHajiBHBix 
noflnopoK  —  rycTaa  m,eTKa  (ot  18  ao  30)  onopHBix  bojiockob.  CnyjiBHTypa  KyTEKyjiBi 
Tejía  EpeACTaBJieHa  xeTOE^aME,  AHCTajiBHBiË  KOHeii;  kotopbix  o6pa30BaH  e^Ba  HaMenaio- 
ie;emch  3y6aEKOM;  xctoeabi  aHajiBHoro  cerMeHTa  coöpaHBi  b  «rpeöemKH»  e3  7 — 11  3y6- 
HEKOB.  K  TEny  Pulicidae  othochtch  jiehehkh  6jiox  poAOB  Pulex,  Archaeopsylla,  Steno- 
cephalides,  Xenopsylla  E  Spilopsyllus. 

II  tee  —  Ceratophyllidae.  B  nepeAHeM  n  3aflHeM  paflax  chhiihoë  e  b  3a^H6M  pa^e 
ôpioiEHOE  noBepxHOCTE  tojiobhoë  KancyjiBi  —  no  3  napBi  meTEHOK  pa3H0Ë  æjiehbi;  b  ne- 
pe^HeM  paAy  6piomHoñ  cTopoHBi  —  2  napBi.  B  pe3ii;0B0M  Kpae  MaHflEÖyjiBi  Bcer^a 
He  MeHBine  6  3y6n,OB;  name  ex  hecjio  AOCTHraeT  7—9—11.  JIoôhbië  iijhtok  cABEHyT 
K  nepe^HeMy  Kpaio  tojiobhoë  KancyjiBi,  KopoHajiBHBiË  moB  ^obohbho  a-ïïhhhbië.  HyB- 
CTBETeJIBHBie  COCOHKH  Ha  nepiiaHTCHHaJIBHOM  XOJIMe  C  OCTpOË  K0HyC006pa3H0Ë  BepiHE- 
hoë.  Ha  10-m  öpioniHOM  (aHajiBHOM)  cerMeHTe  Bnepe^n  aHajiBHoro  rpeöna,  cocxoamero 
E3  5—8  nap,  Bcer^a  öojiBine  oahoë  napBi  (name  3 — 4  napBi)  AO^aBOHHBix  bojiockob. 

K  TEny  Ceratophyllidae  othochtch  jiehehkh  6jiox  poAOB  Tarsopsylla,  Oropsylla , 
Ceratophyllus  (s.  1.),  Mioctenopsylla ,  Frontopsylla ,  Mesopsylla ,  Amphipsylla  E  Ischno - 
psyllus. 

III  TEn  —  Ctenophthalmidae.  XeTOTaKcna  tojiobhoë  KancyjiBi,  rpy^HBix  h  SpiomHBix 
cerMeHTOB,  3a  HCKjnoHemieM  aHajiBHoro,  KaK  y  THna  Ceratophyllidae ,  ho  nponopijno- 
HajiBHoe  cooTHonieHEe  meTEHOK  KaK  Ha  rojioBe,  Tan  h  cerMeHTax  Tejía  pa3jinaHO. 
B  pe3HOBOM  Kpae  MaHAHÖyjiBi  3 — 4  3y6n;a  ( Ctenophthalmus ,  Neopsylla) ,  ao  9 — 11  3y6- 
HOB  ( Leptopsylla ,  Pectinoctenus)  ejie  3y6n;Bi  OTcyTCTByiOT  ( Hystrichopsylla ,  Stenopo- 
nia).  JIoôhbië  ih,etok  c^BHHyT  k  nepeAHeMy  Kpaio  tojiobhoë  KancyjiBi,  n  cooTBeTCTBeiiHO 
KopoHajiBHBiË  moB  aobojibho  ^jiehhbië;  ncKJHoneHne  cocTaBJiaiOT  jiHHHHKH  poAOB  Hystri- 
chopsylla  n  Stenoponia  c  KopoTKHM  KopoHajiBHBiM  ihbom.  HyBCTBETeJIBHBie  cocohke 
Ha  nepnaHTeHHajiBHOM  xojiMe  HMeiOT  KOHycoo6pa3Hyio  $opMy,  nx  BepmnHBi  ayTi> 
crjiaiKeiiBi.  Ha  10-m  öpioniHOM  (aHajiBHOM)  cerMeHTe  BnepeAH  aHajiBHoro  rpeÖHa,  He- 
cymero  5—10  nap  meTEHOK,  BcerAa  JienraT  OAHa  napa  AOÖaBOHHBix  bojiockob.  Ha  Kaa?- 
AOË  E3  2  aHajiBHBix  no^nopoK  ao  9  aobojibho  tojictbix  onopHBix  bojiockob.  CKyjiBnTypa 
KyTEKyjiBi  cerMeHTOB  Tejía  o6pa30Bana  xeTOHAaMH,  ex  ^ECTaJiBHBiË  KOHen;  BBiTHHyT 
b  xopomo  BBipaaceimyio  nrjiy.  K  Tiray  Ctenophthalmidae  othochtch  jihhehke  6jiox 
poAOB  Coptopsylla,  Vermipsylla ,  Pectinoctenus ,  Dorcadia ,  Leptopsylla ,  Ctenophthalmus , 
Rhadinopsylla,  Neopsylla,  Hystrichopsylla ,  Typhloceras ,  Stenoponia  h  Echidnophaga. 

Bee  nepenncjieHHBie  ocoßeHHOCTE  III  cth^hh  jihhhhok  pofl¡OB  6jiox  ho3bojihiot 
npe^BapETejiBHo  HaMeTETB  npE3HaKE,  xapaKTepHBie  íi¡jih  po^oB. 

Pohobbime  npE3HaKaMH  hbjihiotch:  a)  HHCJio  3y6n;0B  b  pe3n;0B0M  Kpae  Bepxiiiix 
nejnocTeË;  5)  KOJinnecTBo  rqeTHHOK  n  nx  cooTnomeHne  no  3a^HeMy  Kpaio  chehhbix 
mHTKOB  y  BTOpOË— HeTBepTOË  (1 — 9-Ë  ÖpiOHIHBie)  TpyHH  CerMeHTOB;  XeTOTaKCEH  rOJIOBBI, 
Tejía  h  cooTHomeHHe  ex  rqeTEHOK. 

3tii  bbiboabi  yKa3BiBaiOT  Ha  Heoßxo^HMOCTB  pa3pa6oTKH  CECTeMBi  Aphaniptera , 
flo  eux  nop  ocHOBarmoË  tojibko  Ha  ocoôeHHOCTHX  HMarHHajiBHOË  $a3Bi,  npn  ycJiOBHii 
npHBJieneHHH  jiehehohhbix  npn3HaKOB  n  aHajiE3a  cjiynaeB  HecoBna^eHEH  jiehehohhbix 
EJIE  EMarEHaJIBHBIX  CECTeM. 

Moìkho  Ha,n;eHTBCH,  hto  E3yneHEe  BHenraeË  Mop^oJiornn  jiehehok  öjiox  Ha  6ojiee 
oömnpHOM  MaTepnajie  no3BOJiHT  pa3pa6oTaTB  6ojiee  coBepmeHHyio  cncTeMy  0TpH,n;a. 

npe^JiaraeTCH  cxeMa,  ocHOBaHHan  Ha  H3yHeHHH  BHeniHeË  Mop(|)OJiorHH  jiehehohhoh 
$a3Bi,  no3BOJiHioiH;aH  HaMeTETB  3  ecTecTBeriHBie  rpynnEpoBKH  b  oTpnAe  Aphaniptera. 
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KATECHOLAMINHALTIGE  ZELLSTRUKTUREN  IM  GANGLION  CEREBRALE 
UND  IM  GANGLION  SUBÖSOPHAGEALE  BEI  TRICHOPTEREN 

N.  Klemm 

(Institut  für  Angewandte  Zoologie,  Würzburg,  BRD) 


Mit  Hilfe  der  spezifischen  histochemischen  formaldehydfluoreszenzmikroskopischen 
Methode  nach  Falck  und  Hillarp  ist  es  möglich  geworden,  biogene  Monoamine 
(5-Hydroxytryptamin,  Dopamin,  Noradrenalin  und  Adrenalin)  intrazellulär  im  histolo¬ 
gischen  Schnitt  sichtbar  zu  machen.  Mit  dieser  Methode  wurden  Imagines  von  Tri- 
chopteren,  insbesondere  von  Limnephilus  politus  McLach.  untersucht.  Im  Zentralner¬ 
vensystem  konnten  nur  primäre  Katecholamine  (Dopamin  und/oder  Noradrenalin) 
nachgewiesen  werden.  Weder  das  spezifische  Fluorophor  für  Indolalkylamine  noch 
das  für  Adrenalin  war  feststellbar. 

Das  Zentralnervensystem  der  Trichopteren  läßt  eine  charakteristische  Verteilung 
katecholaminhaltiger  Neuronenelemente  erkennen.  Im  Lobus  opticus  ist  die  Lamina 
ganglionaris  frei  von  jeglicher  spezifischen  Fluoreszenz.  Intensive  grüne  Fluoreszenz 
weist  die  Medulla  externa  auf,  bei  der  die  katecholaminhaltigen  Fasern  in  drei  Schi¬ 
chten  angeordnet  sind.  Beide  Teile  der  zweigeteilten  Medulla  interna  enthalten  fluo¬ 
reszierende  Varikositäten.  Fluoreszierende  Zellkörper  sind  im  Lobus  opticus  nur 
vereinzelt  vorhanden.  In  einigen  Fällen  ließ  sich  eine  Zelle  nahe  der  Lamina  ganglio¬ 
naris  darstellen.  Dagegen  konnten  regelmäßig  monoaminhalige  Zellen  zwischen  Me¬ 
dulla  interna  und  Lobus  protocerebralis  festgestellt  werden.  Das  Neuropil  des  Lobus 
protocerebralis  ist  lateral,  dorsal  und  frontal  mit  spezifisch  fluoreszierenden  varikösen 
Fasern  locker  durchsetzt.  Die  Mitte  der  protocerebralen  Vorder-  und  Dorsalseite 
enthält  keine  Fluoreszenz.  Sie  ist  scharf  von  den  fluoreszierenden  lateralen  Seiten 
abgesetzt. 

Das  Corpus  pedunculatum  setzt  sich  bei  höher  entwickelten  Trichopteren  aus 
Pedunculus,  Glomeruli,  Globulizellen,  a-  und  ß-Lobus  zusammen.  Wie  auch  bei  Pe- 
riplaneta  beschränken  sich  die  fluoreszierenden  Strukturen  auf  den  a-  und  ß-Lobus. 
Der  a-Lobus  ist  bei  Trichopteren  kräftig  ausgebildet  und  endet  mit  einer  knollenarti¬ 
gen  Anschwellung  dicht  unter  dem  Neurilemm.  Die  katecholaminhaltigen  Varikositäten 
verlaufen  hier  in  Längsrichtung  parallel  und  dicht  gebündelt.  Sie  sind  um  die  Läng¬ 
sachse  etwas  gedreht.  Die  gleichen  Verhältnisse  liegen  auch  beim  ß-Lobus  vor.  Basal 
an  der  Verbindungsstelle  zwischen  a-  und  ß-Lobus  ist  ein  lateraler  Ausläufer  ausge¬ 
bildet,  der  hier  als  y-Lobus  bezeichntet  werden  soll.  Eine  Zellgruppe  lateral  der 
knollenartigen  Verdickung  der  a-Loben  ist  regelmäßig  darstellbar. 

Die  primären  Assoziationszentren,  das  Corpus  centrale  und  die  Corpora  ventralia 
sind  monoaminerg.  Beide  Abschnitte  des  Corpus  centrale  enthalten  Fluorophor,  das 
hier  unregelmäßig  wabenförmig  verteilt  ist.  Auch  die  Knollen  des  Corpus  centrale 
fluoreszieren. 

Ventral  vom  Corpus  centrale  liegen  die  Corpora  ventralia  mit  zahlreichen  fluo¬ 
reszierenden  Varikositäten.  Sie  sind  mit  einer  fluoreszierenden  Kommissur  mitei¬ 
nander  verbunden.  Die  Kommissur  ist  konvex  gebogen  und  verläuft  ventral  dicht 
unter  dem  Corpus  centrale.  Der  Pons  cerebralis  besteht  bei  Trichopteren  aus  zwei 
Hälften,  die  beiderseits  der  Mittellinie  liegen  und  mit  einer  Kommissur  verbunden  sind. 
Beide  Hälften  teilen  sich  wiederum  in  zwei  Teile:  in  einen  glomerulösen  zentralen 
und  lateralen  Teil.  Nur  im  zentralen  Teil  konnten  monoaminerge  Zellelemente  nachge¬ 
wiesen  werden. 

Ein  fluoreszierendes  unpaariges  glomerulöses  Neuropil  bildet  die  Rückseite  der 
protocerebralen  Fasermasse.  In  dieses  glomerulöse  Neuropil  ist  auch  die  runde  glo- 
merulöse  Fasermasse  eingeschlossen,  die  hinter  dem  Corpus  centrale  liegt.  Dieses 
fluoreszierende  Neuropil  zieht  an  der  hinteren  Grenze  des  protocerebralen  Neuropil 
erst  ventrad  und  biegt  dann  unter  dem  Corpus  centrale  nach  vorn  um.  Es  spaltet 
sich  in  zwei  Aste,  die  sich  mit  den  Corpora  ventralia  verbinden.  Die  Corpora  ventralia 
stehen  wiederum  mit  einer  monoaminhaltigen.  Bahn  in  Verbindung,  die  sich  im  Deuto- 
cerebrum  dicht  an  das  mediane  Neurilemm  anschmiegt.  Sie  ist  bis  in  das  Tritoce- 
rebrum  zu  verfolgen. 

Katecholaminhaltige  Zellen  sind  regelmäßig  in  der  Pars  intercerebralis  dar¬ 
stellbar. 

Das  Deutocerehrum  enthält  gegenüber  dem  Protocerebrum  viel  weniger  fluores¬ 
zierende  Fasern.  Sie  sind  diffus  verteilt. 

Die  einzige  Konzentration  dieser  Fasern  entsteht  durch  die  oben  erwähnte  Bahn. 
Das  Tritocerebrum  ist  der  Teil  des  Trichopterengehirns,  der  die  geringste  Fluoreszenz 
aufweist.  Nur  in  einem  Fall  konnte  im  Tritocerebrum  ein  fluoreszierender  Zellkörper 
sichtbar  gemacht  werden. 

Im  Neuropil  des  Ganglion  suhösophageale  bilden  Zusammenballungen  monoamin¬ 
haltiger  Fasern  charakteristische  Strukturen.  Neben  den  typischen  Varikositäten 
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kommen  hier  auch  besonders  dicke  (0.5  ja)  Fasern  vor.  Regelmäßig  ließen  sich  zwei  Paar 
intensiv  gelb  bis  gelb-grün  leuchtende,  nebeneinanderliegende  Zellen  zeigen.  Sie  lie¬ 
gen  dorsal  und  ventral  im  caudalen  Teil  des  Ganglion  subösophageale.  Bei  diesen 
Zellen  ließen  sich  auch  die  präterminalen  glatten  Neurite  darstellen  und,  besonders 
bei  den  ventralen  Zellen,  eine  längere  Strecke  entlang  verfolgen.  Die  gelbe  Färbung 
beruht  auf  starker  Konzentration  von  grünem  Fluorophor,  das  dem  Auge  gelb  erscheint 
(Bezold— Brücken-Effekt).  Es  täuscht  ein  für  Indolalkylamine  spezifisches  Fluorophor 
vor.  Das  spezifische  Fluorophor  erscheint  in  den  Zellkörpern  granulaartig  im  Zell¬ 
plasma  um  den  Kern  herum  angeordnet.  Die  Gründe  dafür,  daß  sich  einige  katechol¬ 
aminhaltige  Zellen  nur  selten  unter  gleichen  technischen  Bedingungen  darstellen 
lassen  liegen  möglicherweise  an  physiologischen  Unterschieden  der  verwendeten 
Insekten. 


HOST  DOMINANCE  AS  AN  EVOLUTION  OF  SPECIFIC  PARASITES 

O.  V.  Kovalev  —  O.  B.  KoBajieB 
(Institute  of  Plant  Protection,  Leningrad,  USSR) 


Are  there  any  phylogenetic  relations  (or  parallelism)  between  parasites  and 
their  hosts  during  their  common  convergent  evolution?  As  the  last  parasitologic 
principle  runs,  the  parasite  evolution  is  dependent  on  the  host  evolution,  related 
parasites  are  attached  to  related  hosts  and  the  patterns  of  their  phylogenetic  rela¬ 
tions  are  similar  (Rubtzov,  1940;  Dogel,  1962). 

The  analysis  of  modern  distribution  of  some  gall-making  insects  all  over  the 
plants  fails  to  confirm  this  principle.  As  being  monophagous  parasites,  the  gall  ma¬ 
kers  show  strong  morphological  and  physiological  adaptation  to  their  hosts.  Host  re¬ 
lationships  have  no  influence  upon  the  food  plants  preferred  by  the  gall  makers 
in  various  evolution  stages.  When  the  food  specialization  of  the  gall  makers  becoming 
limited,  parasite  divergence  does  not  follow  arising  new  plant  in  any  stage  of  the 
phylogenetic  evolution  (Kovalev,  1965). 

The  most  part  of  the  gall  makers  is  attached  to  quite  determined  plant  genera 
in  every  earth  zone.  Their  peculiar  attachment  does  not  depend  on  any  biochemical 
characteristics  of  plant.  The  reasons  become  evident  from  flora  history.  The  evolu¬ 
tion  of  the  gall  makers  depends  entirely  upon  the  prevalence  or  dominance  of  some 
plant  genera  during  prolonged  geological  ages  in  the  making  of  parasite  specificity. 

in  the  deciduous  zone  of  the  Northern  hemisphere  the  most  multifarious  fauna 
of  tbe  gall  makers  is  observed  on  the  following  plant  genera:  Salix,  Populus ,  Quercus, 
Ulmus ,  Betula ,  Juglans,  Acer,  Tilia.  These  genera  had  prevailed  in  the  Northern 
hemisphere  by  the  beginning  of  the  Tertiary  period  and  produced  the  main  body 
of  the  deciduous  forests  occupying  enormous  territories  for  a  long  period  of  time. 

The  monotypic  and  only  slightly  differentiated  forests  the  long  phyletic  evolution 
of  the  phytophages  resulted  in  limiting  the  food  specialization  within  quite  different 
groups  of  insect,  mites  and  cryptogams. 

The  dominance  of  the  ¿dant  group  mentioned  above  is  of  importance  not  only 
for  the  gall  makers  but  also  for  some  other  oligophages  (Emeljanov,  1967).  The  most 
part  of  them  belongs  to  amentiferous  plants  (Amentiferae) ,  which  are  genetically 
heterogenous  (Kupriyanova,  1965),  and  this  fact  prevents  the  oligophages  from  taking 
part  in  phylogenetic  relations.  In  a  similar  way  the  gall  makers  accumulate  on  some 
plant  genera  originating  from  paleotropical  flora  and  widely  distribution  on  the 
earth  surface  during  bygone  epochs,  such  as  Acacia,  Eucalyptus,  Ficus,  Laurus, 
Smilax. 

On  these  ancient  plants  the  phyletic  evolution  of  the  gall  makers  went  on 
slowly,  producing  the  galls  of  a  complex  structure  prevented  them  from  the  transi¬ 
tion  to  new  hosts.  In  the  second  half  of  the  Tertiary  age  progressive  getting  colder 
resulted  in  the  mass  distribution  of  herbaceous  plants,  during  Neogen  they  develo¬ 
ped  at  much  greater  speed  than  the  trees  did. 

The  quantum  evolution  of  insects  groups  related  to  the  gall  makers  resulted  from 
producing  new  dominants  within  plant  community.  The  young  taxa  did  not  result 
from  the  divergence  of  the  ancient  gall  makers,  new  insect  species  producing  the 
galls  developed  in  different  ways.  In  general,  the  ancient  gall  makers,  though  obtai¬ 
ning  a  lot  of  specific  characters,  retain  their  old  appearance.  The  wide  host  range, 
superficial  specificity,  increased  generation  number  and  simplified  gall  structure 
are  typical  of  some  young  phytophagous  genera. 

Animal  parasites  (e.  g.  the  trematodes)  show  similar  characters  at  various  phy¬ 
logenetic  levels:  the  more  complicated  the  variations  are  which  a  parasite  undergoes 
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the  more  limited  the  host  specificity  is  shown  by  him;  the  trematodes  are  more 
specific  to  ancient  hosts  than  to  young  ones  (Petrochenko,  1967).  Thus,  the  parasites 
possessing  clear-cut  specificity  undergo  only  rarely  the  influence  of  divergence  pro¬ 
cesses,  their  quantum  evolution  correlates  with  the  prolonged  prevalence  of  a  new 
host.  As  a  rule,  the  phylogenetic  relations  (parallelism)  are  absent  from  the  host 
and  parasite  evolution. 


THE  SYSTEMATIC  POSITION  OF  THE  ZEUGLOPTERA  IN  THE  LIGHT 
OF  RECENT  ANATOMICAL  INVESTIGATIONS 

N.  P.  Kristensen 

(Zoological  Museum,  Copenhagen,  Denmark) 


The  systematic  position  of  the  family  Micropterygidae  is  a  problem  of  conside¬ 
rable  importance  for  the  understanding  of  the  early  evolution  of  the  Lepidoptera- 
Trichoptera  complex.  By  some  authors  they  are  considered  true  Lepidoptera ,  by  others 
they  are  considered  to  constitute  a  separate  order,  the  Zeugloptera ,  which  is  most 
closely  related  to  the  Trichoptera.  In  order  to  decide  between  these  possibilities,  it  is 
necessary  to  examine  critically  the  nature  of  the  similarities  found  to  exist  between 
micropterygids  and  primitive  Trichoptera  on  one  hand  and  between  micropterygids 
and  primitive  undisputed  Lepidoptera  (i.  e.  Dacnonypha)  on  the  other.  Similarities 
due  merely  to  common  retention  of  original  conditions  (symplesiomorphies)  are  of 
no  phylogenetic  value.  Phylogenetic  relationships  can  be  established  only  through 
similarities  in  characters  in  relatively  advanced  conditions. 

Micropterygidae  differ  from  Dacnonypha  and  conform  with  Trichoptera  in  follo¬ 
wing  aspects:  the  larvae  (a)  lack  adfrontal  sulci  on  the  cranium,  (b)  have  retained 
the  cranial  flexor  laciniae  (topographically  the  flexor  of  dististipes) ,  (c)  have  retained 
both  pairs  of  frontal  labral  retractors,  (d)  lack  a  spinneret;  the  adults  (e)  have 
a  free  tritocerebral  commissure,  (f)  have  paired  connectives  between  the  suboesopha- 
geal  ganglion  and  1st.  thoracic  ganglion,  (g)  have  sack-like  salivary  glands,  (h)  have 
a  distinct  tentorio-stipital  muscle  (it  must  be  borne  in  mind,  however,  that  internal 
anatomy  of  the  adults  of  the  most  primitive  dacnonyphous  family,  the  Agathyphagidae , 
is  entirely  unknown).  All  these  characters  appear  to  be  plesiomorphies;  i.  e.  these 
similarities  between  micropterygids  and  Trichoptera  do  not  permit  any  conclusions 
about  a  close  phylogenetic  relationship  between  the  two  groups. 

On  the  other  hand,  the  characters  in  which  micropterygids  differ  from  Trichoptera 
but  conform  with  Dacnonypha  include  an  impressive  series  of  advanced  features. 
This  series,  which  so  far  only  concerns  adult  anatomy,  includes  the  following  points: 
(a)  presence  of  a  medial  posterior  process  on  corporotentorium,  (b)  presence  of  la¬ 
teral  seta-bundles  on  labrum,  (c)  lack  of  tentorial  adductor  of  mandible,  (d)  pre¬ 
sence  of  a  separate  slender  cranio-stipital  muscle,  (e)  relative  lengths  of  maxillary 
palp  segments  and  points  of  natural  flexion  of  the  palp,  (f)  lack  of  antagonistic 
muscles  at  the  base  of  segments  2  and  3  of  maxillary  palp,  (g)  presence  of  an 
Eltringham’s  organ  on  postmental  area,  (h)  presence  of  an  invagination  containing 
chemoreceptive  sensilla  on  apical  segment  of  labial  palp,  (i)  lack  of  dorsal  muscle 
of  salivarium,  (j)  lack  of  median  ocellus,  (k)  presence  of  a  special  apódeme  at  upper 
and  of  pterothoracic  pleural  costae,  (1)  lack  of  free  M4,  (m)  presence  of  characteristic 
scale-covering  of  wings,  (n)  lack  of  cerei  in  $,  (0)  presence  of  only  3  rectal  papillae, 
(p)  immediate  separation  of  labral  nerve  and  frontal  ganglion  connective,  (q)  unpai¬ 
red  connectives  between  abdominal  ganglia. 

Thus,  there  appears  to  be  good  evidence  of  a  common  line  of  evolution  of  Micro - 
pterygidae  and  Dacnonypha  (and  thus  higher  Lepidoptera)  after  their  parting  ways 
from  the  Trichoptera.  Consequently  there  can  be  no  objections  against  including 
the  Micropterygidae  in  the  Lepidoptera  (as  suborder  Zeugloptera)  without  including 
the  Trichoptera  in  the  same  order. 
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ÜBER  DIE  LARVAL-  UND  IMAGINALMERKMALE  BEI  NEMA  T OCERA 

N.  P.  Krivosheina  —  H.  II.  KpiiBomeima 

(Institut  für  Evolutionsmorphologie  und  Ökologie  der  Tiere, 
Akademie  der  Wissenschaften,  Moskau,  UdSSR) 


Bis  jetzt  sind  die  Meinungen  der  führenden  Dipterologen  der  Welt  sowohl  über 
den  taxonomischen  Rang,  als  auch  über  die  Position  solcher  Gattungen  wie  Axymia 
McAtee,  Hesperinus  Walk.,  Pachyneura  Zett.,  Plecia  Wied,  im  Diptera- System  grund¬ 
verschieden.  Das  erklärt  sich  vor  allem  dadurch,  daß  es  entweder  keine  oder  nur 
ungenügende  Angaben  über  die  Biologie  dieser  Gruppen  gab. 

Plecia  Wied.  Die  Larven  haben  viel  Ähnlichkeit  mit  den  Bibionidenlarven:  Kör¬ 
perform,  Bau  der  Mundteile,  der  konischen  Fortsätzen,  Stigmenlage  sowie  der  Bau 
des  Malpighigefäßes.  Aber  bei  den  PZecia-Larven  gibt  es  eine  eigenartige,  mit 
Randplatte  Lacinia;  Clypeus  ist  von  der  Frontalplatte  schort  abgegrenzt  (schräg  zur 
Frontalplatte)  während  bei  den  Bibionidae  Clypeus  und  Frontalplatte  ein  einheitli¬ 
ches  Gebilde  darstellen.  Die  Eigenartigkeit  der  PZccia-Larven  wird  auch  durch  die 
imaginalen  Merkmale  bestätigt;  einfacher  Prothorax  und  Vorderbeine,  drei  und  nicht 
zwei  Radialadern,  gleichmäßige  Sklerotisierung  des  Flugeigeäders  —  das  sind  die 
Merkmale  nach  denen  sich  die  Vertreter  Plecia  Wied,  von  den  Bibioniden  unter¬ 
schieden. 

Also,  die  Ausgliederung  der  Unterfamilie  Pleciinae  in  eine  selbständige  Familie, 
die  den  Bibionidae  nahsteht,  scheint  uns  jetzt  zweckmäßig  und  begründet  zu  sein. 

Hesperinus  Walk.  Die  Larven  sind  teils  den  Bibionidenlarven  (stark  sklerotisier- 
ten  Mundteile,  Tracheensystem  ist  holopneustisch,  das  letzte  Segment  ist  ohne  Stig¬ 
men,  Malpighigefäße  sind  an  der  Basis  miteinander  verwachsen),  teil  den  Mycetophi- 
lidae  (Körpersegmente  ohne  Fortsätze  mit  wenigen  kleinen  Börsten,  Clypeus  ist  von 
der  Frontalplatte  scharf  abgegrenzt,  das  letzte  Segment  ohne  Stigmen,  Mitteldarm 
mit  zwei  vorderen  Caeca)  ähnlich. 

Bei  der  Imago  gibt  es  viel  Gemeinsames  im  Bau  des  Flügels  mit  den  Vertretern 
der  Gattung  Plecia  Wied.:  gleicher  Radialsektor,  und  gleiches  Medialgeäder.  Der  Kopf¬ 
hau  und  die  Fühler  aber  unterscheiden  sich  von'  allem  anderen  N ematocera.  Die  Gat¬ 
tung  so  eigenartig,  das  ihre  Zuordnung  zu  einer  selbständigen  Familie  zweckmäßig 
ist;  die  Familie  steht  nach  den  Imaginalmerkmalen  den  Pleciidae  relativ  nah. 

Pachyneura  Zett.  Der  Larvenkörper  ist  vom  gleichen  Typ  wie  bei  den  Hesperi- 
rcus-Larven.  Die  Mundteile  sind  dem  Bautyp,  nach  denen  der  Bibionidae  und  Hespe- 
rinidae  verwandt,  aber  wenig  skierotisiert.  Auf  der  Ventralseite  des  Kopfes  befinden 
sich  skierotisierte  Stabe  —  Tentorium.  Tracheensystem  ist  holopneustisch.  Der  Mit¬ 
teldarm  hat  nur  zwei  vordere  Caeca.  Von  vier  Malpighigefäßen  sind  drei  an  der 
Basis  miteinander  verwachsen.  Die  Imagines  von  Pachyneura  Zett.,  mit  ihren  langen 
schmalen  Flügeln  mit  langen  dünnen  und  mit  schlankem  verlängerten  Körper  erin¬ 
nern  eher  an  Anisopodidae  und  sogar  Tipulidae  als  an  Bibionidae.  Für  den  Flügel 
von  Pachyneura  Zett.,  sind  folgende  Merkmale  charakteristisch:  ein  gut  entwickelter 
Hauptast  der  Media,  vier  Radialädern,  der  Gabelast  des  Radialsektors  auf  dem  Ni¬ 
veau  der  Queräder  r-m.  Jedoch  ist  der  Grundplan  des  Geäders  bei  Pachyneura  Zett. 
und  beim  Mycetophiliden- Komplex  (worauf  schon  Hennig  hinweist)  tatsächlish  sehr 
ähnlich.  Der  Bau  der  Larven  und  der  Imagines  dermaßen  eigenartig  ist,  das  die 
Anerkennung  einer  selbständigen  Familie  Pachyneuridae  folgegerichtig  und  gesetz¬ 
mäßig  seinscheint.  Nach  den  Larvenmerkmalen  steht  die  Gattung  Pachyneura  Zett. 
der  Gattung  Hesperinus  Walk,  und  nach  den  Imaginalmerkmalen  —  dem  Mycetophi- 
/¿derc-Komplex  sehr  nah. 

Axymyia  McAtee.  Die  Larven  haben  nichts  Gemeinsames  mit  den  anderen  ge¬ 
handelten  Gruppen.  Allein  ihr  Habitus  zeigt  davon,  daß  von  einer  Ähnlichkeit  mit 
den  vorhergenannten  Gruppen  überhaupt  keine  Rede  sein  kann.  Der  Körper  besteht 
nur  aus  10  Segmenten,  ohne  Fortsätze  und  Börsten.  Das  Endsegment  trägt  eine  lange 
Atmungsröhre,  Kopfkapsel  ist  hemicephalisch,  die  Hinterteile  der  Kapsel  sind  redu¬ 
ziert;  die  Mundteile  (außer  den  Mandibeln)  nicht  skierotisiert;  das  Tracheensystem 
ist  amphipneustisch.  Der  Mitteldarm  ist  einfach  gebaut,  ohne  für  die  Bibioniden-  und 
Mycetophiliden-Larven  typischen  Caeca;  Malpighigefäße  sind  isoliert.  Die  besonders 
typischen  Imaginalmerkmale  von  Axymyia  fallen  mit  keiner  von  den  betrachteten 
Gruppen  zusammen.  Für  die  Axymiidae  sind  vier  Radialädern  kennzeichnend,  R4  und 
•  jS1  j-  Parallel,  Gabelast  der  Radialsektors  entsprigt  proximal  von  der  r-m,  endlich 
sind  die  Querädern  r-m  und  m  beträchtlich  voneinander  entfernt.  Wir  müssen  zuge- 
ben,  daß  die  Analyse  der  Imaginalmerkmale  und  Larvalmerkmale  uns  nicht  erlaubt 
seine  Übereinstimmung  der  Axymyiidae  mit  bekannten  Dipteren-Gruppen  anzunehmen. 
All  das  spricht  jedenfalls  für  die  Berechtigung  die  Existenz  dieser  Gruppe  nicht  nur 
als  einen  selbständige  Familie,  sondern  auch  als  Überfamilie  zu  betrachten. 
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MORPHOLOGY  OF  THE  PALEOZOIC  ORDER  PALAEODICTYOPTERA 

Jarmila  Kukalová 
(Charles  University ,  Prague,  CSSR) 


In  the  course  of  a  revisionai  study  of  the  Palaeozoic  order  Palaeodicty optera, 
based  on  Carboniferous  material  from  the  Commentry  shales  of  France,  the  author 
has  noted  additional  morphological  features  not  previously  reported  or  fully  under¬ 
stood.  The  following  is  a  summary  of  the  body  structure  of  these  insects  as  it  is  now 
known.  The  head  was  small  but  extended  to  form  a  long,  prominent  beak,  which 
included  four  stylets,  apparently  forming  a  sucking  apparatus.  One  pair  of  palpi, 
probably  the  maxillary  pair,  were  normally  developed.  The  clypeus  was  large  and 
swollen,  resembling  that  of  the  Homoptera ,  with  transverse  ridges.  In  all  probability 
the  cibarium  was  developed  much  as  in  the  true  bugs.  The  antennae  were  of  mo¬ 
derate  length  and  included  numerous  segments.  The  prothorax  possessed  paranota 
which  were  usually  in  the  form  of  rounded  lobes  and  which  were  not  rigidly  fused 
with  the  notum  to  form  a  prothoracic  shield.  The  pronotum  was  margined  laterally, 
at  the  junction  with  the  paranota,  with  a  distinct  cuticular  ridge.  In  most  cases 
the  paranotal  lobes  contained  cuticular  thickenings  resembling  a  venation,  which  was 
perhaps  homologous  with  that  of  the  wings  of  the  pterothorax;  in  a  few  species 
the  paranota  were  irregular  in  form  and  otherwise  modified.  Both  fore  and  hind 
wings  had  a  short  basal  vein  between  the  costa  and  suhcosta,  apparently  comparable 
to  the  costal  brace  of  Paleozoic  Ephemeroptera ;  in  some  species  the  costa  is  bordered 
anteriorly  by  a  thin  strip  of  wing  membrane  for  its  half  length  and  in  others  there 
is  a  prominent  precostal  area  basally.  An  oblique  cuticular  ridge,  extending  across 
the  basal  parts  of  the  anal  veins  is  present  in  some  fore  and  hind  wings,  though 
its  significance  is  not  clear.  The  legs  of  the  Palaeodicty  optera  were  usually  short 
and  spiny  and  adapted  for  walking  or  possibly  climbing.  The  tarsi  were  five-seg¬ 
mented  and  the  pretarsus  included  a  pair  of  claws  and  an  arolium.  The  tibiae  in  spe¬ 
cimens  which  have  been  studied  show  what  appears  to  be  a  small  segment  adjoining 
the  femur.  The  abdominal  segments  are  little-known  but  in  Stenodictya  and  related 
genera  the  segments  were  strongly  sclerotized  with  lateral  extensions  of  the  tergites, 
which  possessed  oblique  furrows.  A  distinct  ovipositor,  either  short  or  long,  but 
usually  curved  was  consistently  present,  it  was  apparently  composed  of  valves  si¬ 
milar  to  those  found  in  some  of  the  Odonata.  The  male  of  Stenodictya  had  lateral, 
segmented  claspers. 

In  spite  of  the  presence  of  a  prominent  beak,  the  Palaeodicty  opter  a  possessed 
some  features  suggestive  of  the  Ephemeroptera.  However,  their  nymphal  forms  are 
not  known.  The  adults,  however,  so  far  as  known,  indicate  that  the  order  was  a  very 
diverse  one,  with  speciaizations  and  adaptations  related  to  many  types  of  environ¬ 
ments. 
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léontologie  at  Paris,  for  permission  to  study  the  Commentry  fossils  on  two  occasions; 
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MODALITES  DE  LA  REDUCTION  ALAIRE  CHEZ  LES  BLATTARIA 

J.  C.  Lefeuvre 

(Laboratoire  de  Zoologie,  Faculté  des  Sciences,  Rennes,  France) 


Les  organes  alaires  caractérisent  l’état  imaginai  de  la  grande  majorité  des 
Insectes  ptérygotes  actuels.  Néanmoins  ces  ailes  peuvent  être  réduites  ou  non  déve¬ 
loppées  chez  certaines  espèces;  en  effet,  une  évolution  plus  ou  moins  marquée  quali¬ 
fiée  de  régressive  a  conduit  à  la  manifestation  d’un  polymorphisme  alaire  soit  sexuel, 
soit  spécifique,  soit  ordinal.  Le  constat  de  cette  morphologie  imaginale  différente 
selon  les  sexes,  les  espèces  et  les  genres  à  l’intérieur  d’un  même  ordre  pose  le 
problème  général  de  l’évolution  qui,  partant  d’insectes  ailés  aboutit  à  des  formes 
aptères.  La  morphogenèse,  considérée  souvent  comme  un  rappel  des  grandes  étapes 
de  la  phylogenèse,  permet  d’analyser  les  processus  qui  ont  présidé,  chez  les  Blattaria, 
à  l’établissement  d’un  tel  polymorphisme  alaire.  Les  modalités  par  lesquelles  on  arrive 
à  des  ailes  imagínales  plus  ou  moins  développées  semblent  y  atteindre  le  maximum 
de  complexité  jamais  décrit  chez  les  Insectes.  On  doit  à  ce  point  de  vue  distinguer 
deux  grands  groupes  de  Blattaria. 
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1.  Chez  certaines  espèces,  le  développement  des  ébauches  alaires  est  bloqué  à  un 
stade  embryonnaire  précoce  ( Loboptera  decipiens,  Gromphadorhina )  ou  tardif  ( Eury - 
cotis  floridana).  Dans  ce  groupe,  à  la  mue  imaginale,  les  ébauches  alaires  sont  mar¬ 
quées  soit  par  une  absence  de  métamorphose  (ébauches  méso-  et  metathoraciques  de 
Gromphadorhina ,  ébauches  métathoraciques  de  E.  floridana  et  de  L.  decipiens)  soit 


Planche  1  —  Paedopterisme 

1  et  2  —  organes  alaires  méso-  et  metathoracique  d'une  espèce  protopaedoptère,  Gromphadorhina 
brunneri ;  3  et  4  —  organes  alaires  d'une  espece  eupaedoptère,  Hyporicnoda  litomorpha.  Trachées: 
Al,  A2 ,  An  —  anales;  C  —  costale;  Cult  Cu2  —  cubitales;  M  —  médiane;  R  —  radiale;  Sc  — 
souscostale;  T.  Cu.  A  —  tronc  trachéen  cubitoanal;  N  —  région  jugale  (neala). 


par  une  métamorphose  partielle  (ébauches  mésothoraciques  de  L.  decipiens)  ou 
complète  accompagné  d’une  lyse  des  cellules  apicales  (ébauches  mésothoraciques 
de  E.  floridana). 

2.  Chez  d’autres,  les  ébauches  alaires  suivent  une  évolution  normal  mais  leur 
coefficient  de  croissance  peut  varier  d’une  espèce  ou  d’un  sexe  à  l’autre.  Chez  certai¬ 
nes  espèces,  les  ptérothèques  ont  un  coefficient  de  croissance  élevé  et  fournissent 
des  ailes  normalement  développées  (macroptèrisme) .  Par  contre,  celles  dont  le  coeffi¬ 
cient  de  croissance  est  faible  pendant  la  vie  larvaire  peuvent  évoluer  différemment 
à  la  mue  imaginale: 

—  leurs  ébauches  alaires  ne  subissent  aucune  métamorphose  ( Hyporicnoda  litomorpha , 
femelle)  ; 
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—  les  ébauches  alaires  subissent  une  métamorphose  plus  ou  moins  partielle  accompa¬ 
gnée  souvent  d’une  lyse  apicale  (ébauches  meso-  et  métathoraciques  de  Blatta  orien¬ 
tons,  SyjTipl°ce  hospes  femelle,  Byrsotria  fumigata  femelle); 

—  les  ébauches  alaires  se  métamorphosent  normalement  mise  à  part  la  baisse  du 
coefficient  d’accroissement;  dans  ce  cas,  la  partie  distale  peut  disparaître  par  lyse 
(Blatta  orientalis,  mâle)  ou  non  ( Nauphoeta  cinerea ). 

Le  problème  du  polymorphisme  alaire  des  Blattaria  n’est  donc  pas  un  problème 
lié  uniquement  au  dernier  stade  larvaire  et  à  la  mue  imagínale.  Il  semble  qu’il 
existe  une  détermination  précoce  des  ébauches  alaires,  c’est  à  dire  que  dès  l’éclosion 
une  larve  soit  gestinée  à  donner  un  individu  sans  organes  alaires  fonctionnels  ou  au 
contraire  à  ailes  bien  développées.  Trois  étapes  paraissent  importantes  dans  l’élabora¬ 
tion  des  structures  alaires  adultes: 

—  une  étape  embryonnaire  qui  conduit,  à  l’éclosion,  à  des  larves  possédant  des 
ébauches  alaires  à  régions  cubito-anale  bloquée  ou  non; 

—  une  étape  larvaire  pendant  laquelle  les  ébauches  alaires  se  comporteront  comme 
des  organes  particuliers  à  coefficient  de  croissance  élevé  ou  au  contraire  se  rappro¬ 
cheront  ou  même  s’identifieront  à  des  organes  à  croissance  banale; 

—  le  dernier  stade  du  développement  avec  sans  doute  une  préparation  à  l’avant-dernier 
stade,  au  cours  duquel  selon  le  coefficient  de  croissance  larvaire,  les  cellules  alaires 
se  multiplieront  activement  et  pourront  s’accroître  en  volume  ou  au  contraire  dispa¬ 
raîtront  dans  certaines  régions  et  ne  subiront  qu’une  multiplication  et  un  accroisse¬ 
ment  restreint. 

Il  semble  maintenant  incontestable  que  les  termes  de  «réduction»  ou  de  «régres¬ 
sion»  alaires  ne  peuvent  pas  rendre  compte  valablement  des  aspects  si  variés  du 
polymorphisme  des  Blattaria.  Notre  étude  fait  ressortir  nettement  que  dans  chaque 
cas  le  recours  à  l’ontogenèse  permet  seul  d’interpréter  les  ailes. 

Les  Blattes  à  ailes  «réduites»  ont  subi  un  développement  incomplet  ou  atypique. 
Les  Blattes  «aptères»  présentent  à  l’état  imaginai  des  ébauches  alaires;  nous  proposons 
te  terme  de  Paedoptéres  pour  désigner  ces  individus  dont  tes  uns  ont  bloqué  leur 
développement  à  un  stade  embryonnaire  ( Protopaedoptères ,  type  Gromphadorhina) , 
dont  tes  autres  l’ont  bloqué  à  un  stade  larvaire  ( Eupaedoptéres  type  Hyporicnoda  li- 
tomorpha  femelle). 


LA  LOI  DES  SERIES  HOMOLOGIQUES  DE  N.  I.  VAVILOV  DANS 
LE  SYSTÈME  ET  LA  PHYLOGÉNIE  DES  ASI  LID  AE  (DIPTERA) 

P.  A.  Lehr  — n.  A.  JI  e  p 

(Université  d’Etat  de  Kazakhstan ,  Alma-Ata ,  URSS) 


Dans  la  sous-famille  de  Dasypogoninae  il  y  a  deux  groupes  d’espèces  qui  se 
marquent  par  leur  nourriture  —  une  qui  emploi  une  nourriture  spéciale  et  l’autre  non 
spéciale,  pour  tes  espèces  des  genres  de  sous-familes  est  de  caractère  la  stratification 
des  lieux  de  chasse  (seulement  sur  la  surface  du  sol,  seulement  entre  tes  her¬ 
bes,  etc.).  Toutes  tes  espèces  du  genre  non  spécial  ont  1e  même  lieu  de  chasse. 
Le  genre  se  compose  d’une  série  d’espèces,  dont  chacune  habite  un  lieu.  Dans  les 
groupes  qui  ont  une  nourriture  spéciale,  tes  espèces  du  même  genre  peuvent  habiter 
un  seul  lieu,  mais  tes  zones  de  leur  chasse  se  trouvent  dans  de  différents  strates. 

Les  espèces  des  genres  différents  qui  habitent  dans  un  même  lieu  (dans  la  même 
zone  où  ceux  qui  votent  dans  une  même  saison)  ayant  une  conduite  semblable  ont 
en  même  temps  beaucoup  de  traits  semblables  en  construction:  Stenopogon  des 
prairies  alpines  sont  noirs  brillants,  des  subalpines  —  noirs-fauves,  des  semi-deserts- 
rouges-roux,  1e  corps  des  habitants  du  désert  est  couvert  d’une  pilosité  dense.  En  pre¬ 
nant  compte  des  zones  de  la  chasse  et  de  la  conduite,  ces  régularités  de  la  teinture, 
comme  ce  qui  1e  corps  est  couvert  de  soies,  de  chêtes  et  de  pilosité  —  sont  justes 
pour  toutes  tes  espèces.  Cela  permet  de  compter  tes  genres  de  la  sous-famille  comme 
des  rangs  homologiques.  Dans  quelques  cas  tes  espèces  de  genres  et  de  tribes  diffé¬ 
rentes  qui  habitent  1e  même  pays  et  ont  tes  mêmes  strates  des  zones  de  la  chasse, 
sont  plus  conformés  que  tes  espèces  d’un  genre. 

Ces  régularitées  sont  nettement  examinées  chez  les  Laphriinae  et  chez  tes 
Asilinae  dans  leur  ancienne  partie.  Les  espèces  de  la  plus  jeune  partie  des  Asili- 
nae — Asilini  diffère  âprement  par  ses  particularités  extérieures  (presque  la  moitié 
des  espèces  de  la  famille)  —  leur  est  propre  un  corps  entièrement  couvert  de  pilosité 
quelque  soit  tes  lieux  qu’ils  habitent.  Cette  nouvelle  qualité  (thermorégulation 
physique)  avec  tes  autres  (la  méthode  de  la  ponte  des  oeufs,  etc.)  augmente  la 
faculté  du  concours  de  la  groupe.  Dans  1e  temps  présent  on  observe  que  les^  espèces 
Asilini  déplacent  tes  représentents  des  plus  anciennes  sous-familles  antécédents. 
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Le  travail  taxonomique  des  Asilini  est  très  difficile,  souvent  il  n’existe  point  de 
limites  distinctes  entre  les  genres,  une  quantité  d’espèces  polytypiques.  L’examination 
de  cette  partie  de  la  tribe  du  point  de  vue  des  principes  de  Vavilov,  par  analogie  avec 
les  Dasypogoninae,  permet  non  seulement  comprendre  le  système  des  genres,  mais 
aussi  l’évolution  de  la  famille. 

A  l’évolution  des  Asilidae  sont  propres  deux  tendances:  au  côté  de  l’eurybionte 
(les  espèces  non  constantes  morphologiquement) .  Dans  cette  partie  de  la  tribe  les 
espèces  dégénèrent  par  ses  indices,  lient  presque  d’une  chaine  continuelle  la  plupart 
des  genres.  En  même  temps  chaque  genre  (seconde  tendance)  donne  des  espèces  ou 
grouppes  d’espèces  stenobiontes  Conformement  à  la  loi  des  séries  homologiques  la 
divergence  à  part  de  la  spécialisation  est  analogue.  Examinons  successivement  un  de 
ces  procès  de  genres  jeunes  philogenétiquement  aux  genres  plus  anciens.  Un  des  plus 
jeunes  genres  —  Machimus  —  n’a  qu’une  seule  espèce  qui  passa  à  la  chasse  au  dessus 
du  sol.  Chez  les  Epitriptus  on  peut  observer  une  telle  nature  chez  plusieures  espèces. 
Tous  les  Ktyrimisca  chassent  sur  le  terrain,  quoique  ce  soit  le  sable  ou  un  terrain 
compacte,  Eremisca  chassent  seulement  sur  le  sable,  les  Antiphrisson  qui  leur  sont 
proches  ne  chassent  que  sur  un  terrain  compacte.  Dans  l’ancienne  partie  de  la  tribe 
leurs  correspondent  les  psammophyles  Apocle a  et  les  habitants  du  sol  compacte  — 
Philodicus.  Tous  les  Stichopogonini  (Dasypogoninae)  chassent  sur  la  surface  des  sub¬ 
strats  dures  et  plats:  Turkmenomyia ,  Eremodromus  —  sur  le  sable,  Rhadinus  sur  le 
salin,  Lasiopogon  (dans  l’Asie  mineure)  sur  les  pièrres,  Stichopogon  sur  un  terrain 
compacte. 

La  formation  de  tous  les  taxa  de  la  famille  dans  un  tel  aspect  confirme  que  le 
parallélisme  dans  l’évolution  est  attribué  à  toute  la  famille.  Prenant  compte  de  ces 
deux  tendances  nous  pouvons  examiner  les  genres  et  les  tribes  de  chaque  sous-famille 
comme  des  séries  homologiques. 

L’analyse  écologo-morphologique,  la  biologie,  la  diffusion  géographique  —  tout 
cela  témoigne  les  trois  étapes  dans  le  développement  de  la  famille.  On  peut  supposer 
que  dans  le  chaud  et  humide  mésozoïque  les  Laphriinae  étaient  en  état  florissant, 
dans  le  tertiaire  avec  un  climat  plus  sec  et  plus  frais  —  les  Dasypogoninae ,  et  à  la  fin 
du  kaïnozoique  (dans  l’Eurasie)  les  Asilini.  En  comparant  l’aspect  écologo-morpholo¬ 
gique  de  ces  trois  sous-familles,  en  marquant  le  parallélisme  dans  leur  évolution  ces 
séries  homologiques  sont  de  plus  haut  rang. 


OHJIOrEHHH  nAJIEAPKTHUECKHX  IICHJIJIHfl 
(. HOMOPTERA ,  PSYLLOIDEA) ,  CBH3AHHBIX  G  HBAMH 

M.  M.  L  o  g  i  n  o  V  a  —  M.  M.  JI  o  r  n  h  o  b  a 
(3oojio2unecKuü  uncTUTyr  AH  CCCP,  Jlenumpad ,  CCCP) 

Peut  ii^eT  o  ôojitmoü  3koji onme ckoh  rpynne  cnen,HajiH3iipoBaHHBix  bhaob  hbobbix 
hchjijiha  po^a  Psylla  Geoffr.,  KOTopan  mojkct  paccMaTpriBaTBcn  b  KaueciBc  noApo,n;o- 
Boro  TaKcona.  B  üajieapKTiiKe  na  HBax  H3BecTH0  38  Bn/jOB,  31  H3  mix  —  B  CCCP; 
H3  CeBepHoiï  AiviepiiKii  onncano  5  bhaob. 

Hbbi  ocoôemio  rompono  h  oôhjibho  npe^cTaBjieHti  b  yMepeimo  xojioahom  BJiaamoM 
KJinMaTe.  ÜMemio  b  jiecHou  3one  IlaJieapKTHKH  OTMeueHO  ôojitme  Beerò  hboblix  hchji- 
jiha  (b  CCCP  16  H3  31),  HMeiomiiix  mnpoKO  najieapKTHuecKHe,  penœ  eBponeucKO-cnÔHp- 
CKH0  n  T.  a-  apeajibi.  B  CCCP  b  30He  TyHAp  pacnpocxpaHeHBi  3  BH^a,  b  cTennx  —  6 
(3  Ka3axcTaHCKHx,  3  MOHrojio-Ka3axcTaHCKHx) ,  ropHLix  biiaob  7;  HeKOTopnie  H3  nepe- 
uncjieHHbix  bhaob  Mop^oJiornuecKH  cBoeo6pa3HBi,  ho  Bcer^a  HMeiOT  oueBHAHoe 
CXOACTBO  C  npeACTaBHTeJIHMH  II3  JieCHOH  30HBI. 

fljIH  BOCCTaHOBJieHHH  KapTHHBI  SBOJIIOAHH  HBOBBIX  UCHJIJIHA  pO^a  Psylla  aHaJIH3H- 
pOBaJIHCB  pOACTBeHHBie  OTHOmeHHH  COBpeMeHHBIX  BHAOB,  B03M0/KHBie  HyTH  yCJIOÎKHeHHH 
hx  CTpoeiiHH,  apeaJiBi  n  B03M0>KHBie  oôJiacTH  Hanôojiee  HHTeHCHBHoro  BHAOo6pa30Ba- 
HHH.  B  ocHOBy  Mop(J)OJiornuecKoro  aHajiH3a  nojioîKeHo  CTpoeHne  napaMep  y  caMqoB  — 
npH3HaKa,  o6jiaAaioru;ero  öojibhioh  sbojiioahohhoh  nJiacTmmocTBio.  YuHTBiBajiacB  3B0- 
JiïOpHH  KOpMOBOrO  pacTeHHH. 

Hcxoahbim  THnoM  CTpoeHHH  napaMep,  Bepommo,  naAO  cunraTB  npocTyio  njiacTHH- 
naTyio  hx  (|)opMy,  KaKOBa  OHa  y  P.  ambigua  Frst.  n  P.  abdominalis  Flor.,  a  iix  caMHX 
paccMaTpnBaTB  nanôojiee  npocTo  opraHH30BaHHBiMH,  cjiaôo  H3MeHHBmnMncn.  06a  BH^a 
oÖJiaAaioT  ouem,  mupomiMn  apeajiaMH  b  jiecHon  30He  IlaJieapKTHKH,  HMeior  Mop$ojio- 
rnuecKiix  aHajioroB  b  Hobom  CßeTe.  HenocpeACTBemiBix  npe^KOB  o6ohx  bhaob  h  hx 
caMHX  na^o  CTaBHTB  b  ocHOBe  $HJioreHeTHuecKoro  APeBa  rpynnBi  bhaob  hbobbix  Psylla. 

Ilo  Been  BepoHTHOCTH,  ueTBipe  ochobhbix  nyTH  ycjiojKHeHnn  stoh  $opMBi  napaMep 
npnßejiH  k  coBpeMemioMy  MHoroo6pa3Hio  hx  cTpoermn.  Ilo  cxoßCTBy  cTpoennn  napaMep 
naJieapKTHuecKHe  hbobbio  hchjuihabi  po^a  Psylla  oö^eAHHeHBi  b  9  rpynmipoBOK,  na- 
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3LiBâGMi>ix  no  iiMGHH  penTpajiBiioro  Biiga  Kanton  H3  HHx;  rpynnbi  ambigua ,  klapaleki, 
pulchra,  zaicevi ,  intacta,  fiori,  nigrita,  elegantula  H  iteophila.  3  CGBcpo-aMGpnKaHCKHX 
BH^a  ftOJmîHbi  bohth  b  rpynnBi  ambigua  il  intacta ,  2  o6pa3yiOT  caMOCTOHTejiBiiyio 
Mop^ojiorHHGCKyio  rpynnnpoBKy. 

B  XOflG  3B0JII0IJHH  y  HBOBBIX  nCHJIJIH^  IiaÖJIIOßaeTCH  nOCTGHGHHOG  yCJIO/KHGHHG  IIX 
CTpOGHIIH.  PImGJIO  MGCTO  KaK  OT^n(|)^)6pGHII,HpOBaHHG  pHfla  BHflOB  OT  KaKoro-jinôo  oAiioro, 
TaK  H  o6pa30BaHHG  BHßOB,  KOHBGprGHTHO  CXOftHBIX. 

Mnoroo6pa3HG  h  MHorouHCJienHOCTi,  hbobbix  ncnjump;  b  üajieapKTHKe,  njiaBiiocTb 
Mopt^ojiornnGCKnx  nepexo/joB  ot  BH,n;a  K  BHgy,  npeoÔJiaAaHHe  bh^ob  c  nrapoKHMii  najie- 
apKTITîGCKHMII  apGaJiaMH,  BLITHHyTLIMH  C  3anaga  Ha  BOCTOK  no  TGppHTOpHHM  C  KOH- 
THHeHTaJIBHBIM  KJIHMaTOM,  n03B0JIHK)T  3aKJIIOUHTB,  UTO  HMGHHO  3Ta  300rG0rpa$HHGCKan 
OÔJiaCTL  HBIIJiaCb  pOßHHOH  ÔOJIBHIHHCTBa  BIIgOB  ftaHHBIX  naCGKOMBIX;  3flGCL  HblIIG  cocpe- 
flOTOHGHO  ÔOJIBHIOe  HHCJIO  aBTOXTOHHBIX  BHgOB.  T  eOJIOrHUeCKH,  HO  BCGH  BGpOHTHOCTÏÏ, 

3T0  MOJio^an  rpynna,  ftocTHirnan  pacpBGTa  b  nocjiejießHHKOBoe  bpgmh.  3to  bhojihg  co- 
rjiacyGTcn  c  ncTopnon  (¿opMEpoBamui  po^a  Salix  L.  (üpaBßHH,  CynanoB,  1953).  Ilo  mhg- 
hhio  A.  K.  CKBopn;oBa,  no^po^  Caprisalix,  Ha  npeßCTaBHTeJinx  KOToporo  otmghgiîo 
6ojn>me  Bcoro  ncnjurag,  mojio^oh;  ôojibihhhctbo  Gro  bh^ob  tpgtiihhlig  hjih  panneueT- 

BepTHUHBie.  ÜOUTH  BCG  BHgBI,  0C05gHH0  OÔlïJIBHO  3aC6JI6HHI>I6  HCHJIJIHßaMIl,  a  IIMGHHO: 
S.  caprea,  S.  cinerea,  S.  aurita,  S.  incana,  S.  purpurea,  S.  alba  —  TpeTmmoro  B03pacTa, 

HO  IIX  COBpGMGHHLIG  apoaJILI  ÔG3yCJIOBHO  rOJIOHjGHOBLIG. 

Hgcmotph  na  to  uto  CTernian  h  ropHan  (|)ayHa  na  HBax  othochtgjibho  ôoraTBi  n 
pa3H006pa3HBI,  CaMBIM  HHTGHCHBHBIM  H,GHTpOM  0Ôpa30BaHHH  HBOBBIX  HCHJIJIHß  IiaffO 
CHHTaTB  JIGCHyiO  301iy  IlaJIGapKTHKH,  rfte  GEH  B03HHKJIH  KaK  HGpBHHHO  MB30<f)HJIBHBie 
HJIH  rnrpO(|)njIBHBIG  OÔHTaTeJIH  JIGCOB.  HmGHHO  b  JIGCaX,  HinpOKOJIHCTBeHHBIX  H  TaG>K- 
HBIX,  CymGCTByiOT  MOp^OJIOrHHGCKH  HaHÔOJIGG  npOCTBIG,  BGpOHTHO  MajIO  H3MGHHBIHHGCH 
BHftBI,  HMGHHO  B  HpGftGJiaX  JIGCHOH  30HBI  BII^BI  HMGIOT  HaHÔOJIGG  IHIipOKIIG  apeaJIBI. 

BugoBoe  Miioroo6pa3HG  hbobbix  Psylla  b  ÜajiGapKTHKG  nagaeT  Ha  cgbgp  EßponBi 
h  Cnôiipn,  Ha  JiGca  Cnôiipn,  cTGnn  Ka3axcTaHa,  ropBi  Cpe^nen  ASHE.  Bepoimio,  hmghho 
S^GCB  npOHCXOflHJIO  HailÖOJIGG  HHT6HCHBH06  HX  BHAOo6pa30BaHHG. 


ULTRASTRUCTURE  DE  MICROORGANISMES  SYMBIOTIQUES  DES 
COCCIDES  ( HOMOPTERA ,  COCCOIDEA) 

C.  Louis 

(Laboratoire  de  Zoologie,  Institut  National  Agronomique,  Paris,  France) 

Lgs  symbiotes  d 'leery a  purchasi  ( Monophlebidae )  sg  présentent  sous  deux  for¬ 
mes,  une  forme  «végétative»  localisée  dans  les  mycétocytes,  et  une  forme  de  transmis¬ 
sion  aux  ovocytes.  Sous  le  microscope  électronique,  il  apparait  que  les  symbiotes 
végétatifs  sont  limités  par  trois  membranes,  chacune  d’une  épaisseur  avoisinant  75  Ä; 
les  deux  plus  internes  sont  régulièrement  visibles  sur  los  clichés,  la  membrane  externe 
est  souvent  moins  distincte  et  fait  vraisemblablement  partie  du  mycétocyte.  Le  cy¬ 
toplasme  des  symbiotes  renferme  des  ribosomes  plus  petits  que  ceux  de  la  cellule 
hôte  et  comparables  à  des  ribosomes  de  type  bactérien.  Dans  certains  cas  on  peut 
distinguer  dans  le  cytoplasme  des  symbiotes  de  courtes  fibrilles  d’environ  30  Ä 
d’épaisseur.  De  plus,  l’on  y  rencontre  des  structures  énigmatiques  constituées  par  des 
emplilements  d’éléments  épais  d’une  centaine  d’A,  parfois  associés  à  des  fibrilles  de 
près  de  300  Ä  d’épaisseur. 

Les  «formes  de  transmission»,  découvertes  par  Pierantoni  en  1914  chez  I.  pur¬ 
chasi,  possèdent  un  cytoplasme  très  dense  aux  électrons;  cela  est  lié  à  leur  grande 
richesse  en  ribosomes  et  en  mucopolysaccharides.  Elles  sont  entourées  par  une  enve¬ 
loppe  dont  l’épaisseur  varie  de  200  à  450  Â;  les  feuillets  qui  la  constituent  sont  étroite¬ 
ment  appliqués  les  uns  contre  les  autres.  Ces  formes  de  transmission  sont  ovoides 
et  leur  aspect  est  moins  affecté  par  le  mode  de  fixation  que  les  formes  végétatives. 

Chez  Pseudococcus  citri  et  P.  maritimus  (Pseudococcidae) ,  l’ultrastructure  des 
symbiotes  rappelle  celle  des  symbiotes  végétatifs  d7.  purchasi.  Ils  présentent  aussi 
des  ribosomes  de  type  bactérien;  leur  enveloppe  est  constituée  d’une  seule  membrane 
chez  P.  maritimus  et  de  deux  chez  P.  citri,  la  plus  interne  étant  difficile  à  mettre 
en  évidence.  Des  fibrilles  bien  visibles  sont  dispersées  dans  chaque  symbiote. 
Chez  une  espèce  voisine,  P.  adonidum,  les  symbiotes  sont  plus  étroits,  et  des  fibrilles 
sont  nettement  groupées  selon  l’axe  de  la  cellule. 

Ces  microorgamismes  localisés  dans  les  mycétocytes  montrent  donc  d’après  leur 
ultrastructure  un  certain  nombre  de  caractères  communs:  absence  de  noyau  de  type 
eucaryote,  présence  de  ribosomes  de  type  bactérien,  présence  de  microfibrilles,  mais 
ils  peuvent  cependant  différer  par  leur  mode  d’inclusion  dans  la  cellule  hôte,  le  type 
d’enveloppe,  leurs  inclusions  internes,  la  densité  et  le  groupement  des  fibrilles. 
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Il  est  probable  que  ces  dernières  correspondent  aux  fibrilles  de  D.  N.  A.  décrites 
dans  les  bactéries  typiques,  bien  que  nous  ne  puissions  pas  apporter  de  preuve  plus 
précise. 

Nous  avons  recontré  des  éléments  de  plus  petite  taille  que  les  symbiotes  pré¬ 
cédents  (de  l’ordre  de  1  |x  à  1.5  |i  de  long)  dans  différentes  tissus  de  Cochenilles 
(Dysmicoccus  brevipes,  1.  purchasi,  Orthezia  sp.);  leur  enveloppe  comporte  deux 
membranes,  le  pourtour  du  cytoplasme  contient  des  ribosomes  et  le  centre  comprend 
des  filaments  semblables  aux  filaments  de  D.  N.  A.  Leur  morphologie  est  donc  proche 
de  celle  des  bactéries,  mais  nous  n’avons  pas  jusqu’ici  mis  en  évidence  de  mode  de 
transmission  et  nous  ignorons  leur  signification  et  leur  rôle. 


BJIHHHHE  0HTOHIJHAOB  HA  rHCTOJIOrHHECKOE  CTPOEHHE  HACEKOMBIX 

M.  A.  Lysenko,  N.  V.  Lopatina,  E.  E.  Z  h  u  k,  D  a  o  T  c  h  i  M  u  j  — 

M.  A.  JI  bi  c  e  h  k  o,  H.  B.  JI  o  n  a  t  h  h  a,  E.  E.  7K  y  k,  JJ  a  o  T  x  h  M  y  i 

(Kacßedpa  oôuçeü  ohtomojiosuu  u  zoojiozuu 
yKpauHCKOü  cejibCKoxo3RÜCT6eHHoü  dKddeMuu,  Kuee,  CCCP) 


C  peJIBIO  BBIHBJieHHH  HailÔOJiee  aKTHBHBIX  (^HTOHIJHflOB  H  H3yueHIIH  MexaHH3Ma  HX 
ftencTBnn  na  HeKOTopBix  uemyeuptuiLix  nccjie,u;0BajiHCB  H3MeHeHHH  rncTOJiornuecKoro 
CTpoeHHH  cpegHero  OT^ejia  KiimeuHnna,  noipoBoro  Tejía,  roHag,  ^opMeHHBix  sJieMeHTOB 
reMOJiUM(|)bi  ryceHnn;  Bombyx  mori  L.,  Mdldcosomd  neustrid  L.,  Porthetrid  dispdr  L., 
Hyponomeuta  mdlinellus  Zeli.,  no^BepmyTBix  B03ji;encTBHio  BerqecTB,  sKCTparnpoBaH- 
HBix  h 3  Hdplophyllum  obtusifolium ,  Eremurus  dmbiguus,  Mdrrubium  vulgdre  L.  u 
Æpyrnx  pacTeHnn,  npenapaTa  ônqepima,  npnroTOBJieHHoro  H3  Bidens  cernuus,  n 
iiceBgoajijmpHiia  JSÍ2  150,  nojiyneHHoro  113  Allium  sdtivus.  npenapaTti  3KCTparnpoBanLi 
b  HHCTHTyre  MHKpoônojiornn  AH  YCCP,  nceBßoajiJinqnH  N°  150  CHHTe3npoBaH  b  JIbbob- 

CKOM  nOJIHTeXHHUeCKOM  IIHCTIITyTe. 

HcnbiTaHHBie  BerqecTBa  b  no^aBJiniorqeM  6ojn>mHHCTBe  ymeiajin  >KH3HegeHTejiB- 
HOCTB  h  BBi3biBajin  noBLimeHHyio  CMepTHOCTB  HaceKOMLix.  Hanôojiee  3aMeTHoe  bjihh- 
Hne  Ha  rncTOJiorHuecKoe  CTpoeHne  HaceKOMLix  0Ka3aji  nceBfloajumqHH  N°  150.  Y  ry- 
ceHHii;  TyTOBoro  meJiKonpaga  HaÔJiiogaJiocB  no^aBJieHne  ceapeTopHon  (JyHaipm  cpe^Hero 
OTflejia  KiimeuiiHKa  h  nacTHUHoe  pa3pymeHne  annTejinajiBiioro  cjioh  cpe^Hen  aninan. 
Ha6jnoji;aeMLie  HBJieHnn  cxo^hbi  c  rncTOJiornuecaon  aapTHHon  cpe^Hero  OT^ejia  Kiimen- 
HHKa  npn  OTpaBJieHnn  HHceaTHqn^aMH.  y  oTpaBJieHHBix  nceB^oajumpHHOM  ryceHnq 
HaÔJiiogaeTCH  ycnjieHHoe  BBigejieHne  3KCKpeMeHT0B.  Bec  ryceHnn;  3a  Kopomoe  BpeMH 
oHauHTejiBiio  yMeHBmaeTCH,  pa3BHTne  3a,n;ep)KHBaeTCH. 

Bcjie^CTBHe  HapynieHna  nnrqeBapHTejiBHon  (^yHapnn  y  rycerinn;,  no/jBeprHyTBix 
^eHCTBHK)  (^HTOHIJHflOB,  HHTeHCHBHO  paCXO^yiOTCH  3anaCBI  HHTaTeJIBHBIX  BeEgeCTB  H3 
janpoBoro  Tejía,  b  noropoM  nponcxoßHT  pe3Kne  H3MeHeHnn. 

C^BHrH  b  oÔMeHe  BeiqecTB  HaceaoMBix,  BBi3BaHHBie  ^HTOHpnflaMH,  oipaniaiOTcn  Ha 
KJieTOHHOM  COCTaBO  reMOJIHM^BI,  nOBTOMy  HO  COOTHOmeHHK)  reMOH,HTOB  MOÎKHO  CyÆHTB 
o  $H3HOJiorHHecKOM  cocTOHHHH  HaceKOMoro.  y  ryceHnn;  KOJiBuaToro  mejiaonpafla,  oôpa- 
ôoTâHHBix  b  Hanajie  III  B03pacTa  nceBgoajiJinpHHOM  «Nè  150,  HapymaeTcn  apoBooôpa30- 
BaTejiBHan  $yHKH,nn.  3to  BBi3BiBaeT  yMeHBmeHHe  aojmuecTBa  npojienaopnTOB  n  Maapo- 
HyKJieoqHTOB  —  nHTareJiBHBix  aeToa.  y  oTpaBJieHHBix  ryceHnn;  yBejinnnBaeTcn  aojin- 
necTBo  $aron;HTOB,  ocoôeHHo  BepeTenoBH^HBix,  BBinojiHflionpix  3am;HTHyio  c^yHaqmo, 
naTOJiornnecKHX  n  MepTBBix  KJieTOK.  y  ryceHnn;  V  B03pacTa  HÔJioHeBon  mojih,  oôpaôo- 
TaHHBix  (Jhtohphæom  apeMypyca,  aojinuecTBo  naTOJiornnecKnx  KJieTOK  ftoeraraeT  67.5%. 
nofl  BJiHHHneM  3Toro  (JiHTOHpHga  n  npenapaTOB  H3  npocTOJincranaa  n  maH^pBi  ripo- 
ncxo^HT  H3MeHeHHH  reMoqHTOB  HenapHoro  mejmonpnga  n  HÔJiOHeBon  mojih.  Maapo- 
HyKJieopnTBi  npnoôpeTaiOT  aMe6oo6pa3Hyio  $opMy,  MHorouncJieHHBie  nceB^ono^nn  n 
nouayromyiocH  npoTonjia3My.  MnapoHyajieopnTBi  HMeiOT  HenpaBHJiBHyio  $opMy  n  ße- 
peHTpnpoBaHHBie  n,n;pa.  HaÔJiiogaeTCH  hhkho3  n^ep  MHornx  KJieTOK  n  ynjioTHeHne 
HJin  BaKyojiH3au,HH  npoTonjia3MBi.  <Daron,nTBi  OTpaBJieHHBix  ryceHnn;  chjibho  y^Jin- 
HHIOTCH,  HX  Hgpa  CnJIKUgHBaiOTCH,  a  npOTOHJia3Ma  BBITHrHBaeTCH  B  flJIHHHBie  JKryTBI. 

y  ryceHnn;  TyTOBoro  mejiaonpnfla,  oôpaôoTaHHBix  nceBßoajuinqHHOM  N2  150,  Haôjno- 
flaeTcn  TopMo>aeHne  pa3BHTnn  ronaji;.  B  ceMeHHnaax  Taanx  ryceHnn;  $yHKn,nn  Bepco- 
HOBOH  KJieTKn  HO^aBJieHa,  o  neM  CBH^eTejiBCTByiOT  ee  MajiBie  pa3MepBi  n  HeôojiBman 
pa3Hnn;a  BejinnnnBi  cnepMaToroHneB  b  3onax  pocTa  n  co3peBamiH.  CnepMaToroimn 
OKpyjKeiiBi  TOHKHMH  H,iicTaMH  n  pa3Mem;eHBi  b  $ojiJiHKyjie  HJioTHO.  Tan  ?Ke  ynjiOTHeiiBi 
b  nnpeBBix  Tpyônax  n  oophtbi.  B  cbh3h  c  sthm  npn  MajiBix  pa3Mepax  roHafl;  kojih- 
necTBo  nojioBBix  npogyKTOB  yMeHBmaeTcn  He3HannTejiBH0.  HnpeBBie  Tpyônn  Tonane, 
c  MajiBiM  KOJinnecTBOM  (JojijiHKyjiapHBix  KJieTOK  n  oneHB  MejiKHMn  nnTaTejiBHBiMH 
KJieTKaMH.  Hnpa,  OTJiOîaeHHBie  iiaceKOMBiMH,  no^BeprHyTBiMn  ßencTBino  nceBji;oajiJiH- 
pHHa  JV2  150,  HMeiOT  Majio  3anacoB  nniaTejiBHBix  BeiqecTB  n,  BeponiHO,  ôy^yT  ne- 

HCH3HeCHOCo6HBI. 
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Heno  Bbipa>KeHHoe  nojioHuiTeJibHoe  ^eücTBne  OKa3aji  ^htohi^h^  önqepHH,  Bbi3BâB- 
hihh  noBLimenne  npo^yKTHBHOCTH  TyTOBoro  mejiKonpufla.  y  ryceHHU,,  noAKapMJiHBae- 
MblX  ÔHE^epïïHOM,  pOCT  BepCOHOBOH  KJieTKH  OTJIHUaeTCH  HHTeHCHBHOCTblO.  CnepMaTOrOHHH 
noKpbiTbi  xopomo  BbipajKeHHbiMii  pHCTann  n  pa3MemeHbi  b  $0 ji Jinny jie  cboöoaho. 
CnepMaT03onji;bi  3aMeTHo  Kpymiee  KOHTpojibHbix.  HnqeBbie  TpyÔKH  ouimaioTcn  yroji- 
meimbiM  cJioeM  (|)OJiJmKyjiHpHbix  KjieTOK,  öojibmHM  KOJinuecxBOM  HHTaTejibHbix  KJieTOK 
H  KpynHbIMH  OOpHTaMH.  ÜJIOAOBHTOCTb  ÖaÖOUeK  Ha  10%  Bbime  KOHTpOJIbHOH. 

BbimeH3JioHieHHoe  n03B0JiaeT  cflejiaTb  BbiBOß,  hto  (|)HTOHn,H3bi  hbjihiotch  nepcnen- 
TIIBIIblM  CpeACTBOM  B03fleHCTBHH  Ha  HaCeKOMbIX  H  MOryT  IiaHTH  npHMGHeHHe  KaK 
b  6opb6e  c  BpeAHTejiHMH,  Tan  h  b  noBbimeHHH  npo,n;yKTHBHOCTH  nojie3Hbix  HacenoMbix. 


THE  SIGNIFICANCE  OF  DEAD  WOOD  AS  AN  ENVIRONMENT 

IN  INSECT  EVOLUTION 

B.  M.  Mamajev  —  B.  M.  MaMaeB 

(A.  N.  Severtzov  Institute  of  Animal  Evolutionary  Morpology 
and  Ecology,  Acad.  Sci.  USSR,  Moscow,  USSR) 

The  decaying  wood  consisting  mainly  of  such  specific  substances  as  cellulose 
And  lignin  constitute  a  well  defined  environment  within  woodland. 

At  present  a  number  of  relict  Insects  groups  has  developed  in  dead  wood.  This 
fact  is  a  vivid  illustration  of  a  great  evolutionary  significance  of  deed  wood  as  an 
environment. 

According  to  recent  conceptions  insects  have  originated  in  Devonian.  They  are 
supposed  not  to  be  primary  aquatic  forms  because  they  have  a  tracheal  system. 
Their  taxonomic  differentation  in  Devonian  was  very  intensive  and  many  different 
Insects  groups  are  known  from  the  Middle  Carboniferous. 

The  evolution  of  ancient  Insects  stands  in  close  relation  to  the  history  of  ter¬ 
restrial  vegetation.  The  most  ancient  terrestrial  plants  —  Psilophyta  —  are  known  from 
the  upper  Silurian.  In  the  Middle  Devonian  Psilophyta  and  allied  plants  formed 
swamp  forest  along  the  banks  of  fresh  water  reservoirs.  Psilophyta  were  moisture 
loving  plants  and  could  grow  only  in  condition  of  very  high  air  humidity.  This 
the  most  ancient  Insects  had  originated  in  conditions  of  rain  swampy  primeval 
forests.  They  were  probably  not  true  terrestrial  forms  but  were  characterized  by  se- 
miaquatic  (amphibious)  mode  of  life.  Among  them  there  were  no  soil  dwellers 
because  swampy  soil  is  not  a  suitable  environment  for  Insects.  They  inhabited  moist 
plant  residues  consisting  mainly  of  branches  and  trunks  of  Psilophyta.  Thus  many 
ancient  Insects  by  that  time  were  most  supposedly  inhabitants  of  wood-like  decayed 
plant  tissues. 

The  significance  of  rotten  wood  in  insects  evolution  increased  in  Upper  Devo¬ 
nian  and  Carboniferous.  At  that  time  great  spaces  of  land  were  covered  with  ever¬ 
green  rainy  swamp  forests. 

The  leaf  fall  in  such  kind  of  a  forest  of  Lycopsida,  Sphenopsida ,  Pteropsida , 
Cycadofilicales ,  Cordaitales  etc.  was  very  weak.  The  organic  matter  in  the  main 
consisted  of  large  amounts  of  decayed  tree  trunks.  Terrestrial  groups  of  insects 
inhabited  generally  moist  rotten  wood. 

One  of  the  most  abundunt  carboniferous  groups  of  insects  were  Orthopteroides 
( Blattodea  in  particular).  Rlattodea  are  able  to  digest  food  rich  of  cellulose  with 
the  help  of  different  kinds  of  symbionts  ( Protozoa ,  etc.).  The  same  type  of  digestion 
is  characteristic  of  Isoptera ,  primitive,  now  existing  groups  of  which  live  in  dead 
wood.  The  species  compositions  of  intestinal  symbionts  of  Isoptera  and  xylophagous 
Blattodea  ( Cryptocercus  spp.)  are  very  similar.  Such  mode  of  digestion  had  more 
likely  come  into  being  in  Palaeozoic  when  the  main  source  of  food  was  decayed 
trunks  of  ancient  trees. 

Xylophilous  communities  of  insects  at  present  consist  mainly  of  Coleóptera , 
Diptera  and  Hymenoptera.  These  groups  have  been  known  since  Permian — Trias. 
Thus  species  composition  of  xylophilous  communities  in  Permian — Trias  underwent 
fundamental  changes.  A  number  of  ancient  xylophilous  groups  became  extinct. 

Many  relict  groups  of  Holometabola  develop  in  dead  wood  ( Coleóptera — Archosie- 
mata ;  Diptera — Pachyneuridea,  Axymyidea ;  Hymenoptera — Siricoidea).  A  number  of 
them  (e.  g.  Coleóptera )  have  primary  originated  as  wood-inhabitants  with  subsequent 
transition  of  some  groups  to  other  environments. 
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CARACTÈRES  ÉCOLOGIQUES  ET  MORPHOLOGIQUES  DES  LARVES 
DE  MYCET OPHILIBAE  {DIPTERA)  AU  NIVEAU  SUPRASPÉCIFIQUE 

L.  M  a  t  i  1  e 

(Museum  National  d’ Histoire  Naturelle ,  Paris,  France) 


La  classification  des  Diptères  Mycetophilidae,  du  niveau  des  sous-familles  à  celui 
des  genres,  demande  à  être  révisée.  Jusqu'ici,  de  telles  révisions  ont  principalement  eu 
pour  base  la  morphologie  des  imagos;  l’étude  de  la  morphologie  et  de  la  biologie 
larvaire  doit  permettre  d’éclairer  les  travaux  de  cette  nature. 

Les  élevages  que  nous  avons  pu  réaliser,  tant  en  France  qu’en  Afrique  Equato¬ 
riale,  nous  permettent  ainsi,  dans  la  sous-famille  des  Keroplatinae,  d’appuyer  la  sépa¬ 
ration  des  trois  genres  Keroplatus  Bosc,  Cerotelion  Rondani  et  Heteropterna  Skuse. 
Depuis  la  révision  générique  des  Keroplatinae  par  Edwards  (1929),  Cerotelion  et  He¬ 
teropterna  étaient  placés  au  rang  de  sous-genres  de  Keroplatus .  Cependant  Tollet 
(1955)  ramena  Cerotelion  au  niveau  générique  à  cause  de  la  terminaison  de  la  nervure 
Ra  sur  la  costale  et  des  pleurotergites  nus,  et  Lane  (1948)  Heteropterna  sur  la  base 
d’une  dépression  extrêmement  caractéristique  du  mésophragme.  Si  le  genre  Hetero¬ 
pterna  a  été  reconnu  par  tous  les  auteurs,  beaucoup  d’entre  eux  continuent  de  considé¬ 
rer  Cerotelion  comme  un  sous-genre.  L’ensemble  des  données  imaginales  et  larvaires 
peut  être  résumé  dans  le  tableau  suivant,  qui  sépare  les  trois  genres: 


Keroplatus  Bosc,  1792 


—  Pas  de  dépression  du  mé¬ 

sophragme. 

—  Nervure  Z?4  se  termi¬ 

nant  sur  la  radiale. 

—  Pleurotergites  ciliés. 


—  A  l’abri  d’un  cocon  bien 
individualisé,  au  cent¬ 
re  d’une  toile  de  nym¬ 
phose  irrégulière. 


—  Aplatie,  hirudiniforme. 

—  Plaques  épicraniales  sé¬ 

parées  ventralement 
par  un  large  espace 
membraneux. 

—  Toile  bâtie  sur  un  seul 

plan,  aspect  d’un  film 
muqueux  (sauf  toile- 
refuge). 


Cerotelion  Rondani,  1856 
Imago 

—  Pas  de  dépression  du 

mésophragme. 

—  Nervure  i?4  se  termi¬ 

nant  sui'  la  costale. 

—  Pleurotergites  nus. 

Nymphe 

—  Sous  une  toile  lâche; 

pas  de  cocon. 


Larve 

—  Cylindrique,  vermi¬ 

forme. 

—  Plaques  épicraniales 

séparées  par  un  es¬ 
pace  punctiforme. 

—  Toile  bâtie  dans  les 

trois  dimensions, 
film  muqueux  ré¬ 
duit  à  une  bande 
centrale. 


Heteropterna  Skuse,  1888 


—  Une  dépression  triangu¬ 

laire  á  la  base  du  mé¬ 
sophragme. 

—  Nervure  i?4  se  termi¬ 

nant  sur.  la  costale. 

—  Pleurotergites  nus. 


—  A  l’abri  d’un  cocon  bien 
individualisé,  lui-mê¬ 
me  protégé  par  une 
toile  circulaire. 


—  Aplatie,  hirudiniforme. 

—  Plaques  épicraniales  sé¬ 

parées  par  un  petit  es¬ 
pace  membraneux. 

—  Toile  bâtie  sur  un  seul 

plan,  en  film  muqu¬ 
eux  (pas  de  vraie  toi¬ 
le-refuge). 


Des  caractères  morphologiques  tels  que  la  séparation  des  plaques  épicraniales,  le 
système  respiratoire,  les  bourrelets  locomoteurs  etc. . .  ont  déjà  été  utilisés  au  niveau 
des  sous-familles  (Madwar,  1937;  Brauns,  1954).  Nous  avons  montré  (Matile,  1967) 
qu’il  existait  chez  les  larves  de  Mycetophilidae  un  tentorium  dont  la  structure  pouvait 
varier  d’un  groupe  à  l’autre.  D’autres  caractères  morphologiques  se  révéleront  sans 
doute  utilisables,  comme  la  structure  de  l’hypopharynx,  du  pont  hypostomien,  la  ché- 
totaxie  céphalique  etc.  L’exemple  que  nous  avons  donné  des  genres  Keroplatus,  Cero¬ 
telion  et  Heteropterna,  n’a  d’autre  but  que  d’attirer  l’attention  sur  l’importance  de 
l’élévage  et  de  l’étude  des  larves  de  Mycetophilidae  dans  l’élaboration  d’une  classifi¬ 
cation  naturelle  de  celle  famille. 
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THE  WAYS  OF  EVOLUTION  AND  PHYLOGENY  OF  CHRYSOMELIDAE 

( COLEOPTERA ) 

L.  N.  Medvedev  —  JI.  H.  Me^BepB 
(Botanical  Institute  Acad.  Sci.  USSR,  Moscow,  USSR) 


Phylogeny  of  Chrysomelidae  has  been  lately  studied  with  great  intense.  However, 
the  majority  of  different  authors’  systems  were  based  on  a  small  number  of  features 
and  differ  considerably. 

The  system  given  below  is  based  on  wing  venation,  morphology  of  head  and 
thorax,  reproductive  system  of  both  sexes,  malpighian  tubules,  nervous  system  and 
anatomy  of  hind  gut  of  adult,  morphology  and  ecology  of  larvae,  embryology,  zoo¬ 
geography  and  palaeontological  data. 

The  finding  of  fossil  subfamily  Protoscelinae  in  Upper  Jurassic  time  proofs  the 
appearance  of  main  subfamilies  in  lower  or  middle  Mesozoic.  The  recent  subfamilies 
were  completely  formed  possibly  in  Cretaceous  time.  The  recent  genera  or  close  to 
them  are  usual  in  Tertiary  time. 

Two  sharply  separated  complexes  are  distinct  in  the  family  Chrysomelidae.  I  name 
them  as  Chrysomelineous  complex  and  Eumolpineous  complex.  Both  are  connected 
genetically  with  different  groups  of  primitive  subfamily  Sagrinae  (including  Orso- 
dacninae).  Each  complex  includes  several  phylogenetical  lines  derived  directly  from 
Sagrinae  (see  the  scheme).  Chrysomelineous  complex  includes  4  lines:  1)  Protosceli¬ 
nae — Aulacoscelinae — Chrysomelinae — Galerucinae — Alticinae,  2)  Criocerinae ,  3)  Dona- 
ciinae ,  4)  Megalopodinae — Zeugophorinae.  This  complex  is  in  accordance  with  data  of 
other  authors,  but  the  difference  lies  in  independant  derivation  of  each  line  and  in 
including  the  fossil  Protoscelinae  as  well  as  Megalopodinae ,  that  has  been  usually 
connected  with  Clytrinae. 


H  alticinae 


Chrysom^l  inae 


Galerucinae 


Aulacoscelinae 


Criocerinae 


Donaciinae 


Zeugophorinae 


Protoscelinae 


Megalopodinae 


Clytrinae 


Cryptoct 

Chlamysinae 

iphalinae 

Cassidinae 

Lamprosominae 

inae 

Hisp 

Eumolpinae 

Megas 

celinae 

Sagrinae— Orsodacninae 


The  Eumolpineous  complex  includes  2  lines:  1)  Megascelinae — Eumolpinae — 
Camptosoma  and  2)  Hispinae — Cassidinae.  I  consider  the  natural  group  Camptosoma 
to  be  derived  from  primitive  Eumolpinae.  Subfamily  Lamprosominae  seems  to  be  the 
most  primitive  among  Camptosoma  and  Clytrinae  is  a  specialized  subfamily  and  must 
be  derived  from  Cryptocephalinae.  The  line  Hispinae — Cassidinae  is  in  relation  with 
the  first  line  but  both  groups  arosed  independently  from  Sagrinae. 

The  main  evolutional  trends  in  adults  are  expressed  morphologically  in  the  trans¬ 
formation  of  prognathic  head  in  hypognatic  or  Opisthognathie  ones  and  its  putting 
into  prothorax.  Functionally  process  is  closely  connected  with  the  appearance  of  the 
lateral  margin  of  prothorax.  The  latter  feature  separates  the  progressive  groups  from 
pimitive  Eupoda  and  possibly  is  connected  with  mechanical  strengthening  of  protho¬ 
rax.  From  other  side  the  highly  developed  groups  are  characterized  with  reduction 
of  paramers.  Both  of  these  processes  often  go  parallely  but  in  fact  they  are  indepen¬ 
dent  and  may  not  coincide.  Their  comparison  let  to  draw  a  conclusion  about  the  degree 
of  specialisation. 
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The  larval  stages  are  characterized  in  transformation  from  the  boring  mode  of 
life  to  living  in  soil  or  water,  mining  or  openly  on  leaves.  Openly  lived  groups  may 
come  secondarily  to  mining,  living  in  the  stems  or  in  soil.  Much  more  seldom  soil  or 
mining  groups  transfer  to  the  open  mode  of  life. 


OOPMA  riEPEßHErO  KPBIJIA  H  PACnOJIOJKEHHE  ÎKHJIOK  DISCALIS 

y  COBOK  ( NOCTUIDAE ) 

O.  I.  Merzheevskaja  —  0.  H.  MepjKeeBCKaa 
(Ordeji  300J10ZUU  AH  ECCP,  Muhck,  CCCP) 

IlepeflHee  Kpmio  Noctuidae,  Kan  n  Apyrux  Lepidottera,  ynpenjieHO  b  ochobhom  npo- 
flOJILHUMH  JKHJIKaMH.  IIonepeHHHX,  HJIH  AHCKaJIbHblX,  ÎKHJIOK  (discalis)  TOJTbKO  4,  KpOMO 
Toro,  OHH  OneHL  KOpOTKH.  OgHaKO  H  AHCKaJILHLie  HÍHJIKH,  HO-BHßHMOMy,  HrpaiOT  B  ynpen- 
jieHHH  Kpbijra  HeMajiOBa>KHyK)  poJTb,  o  ueM  CBimeTejibCTByeT  H3MeHeHne  nx  MecTopac- 
nOJIOUîeUHH  B  3aBHCHM0CTH  OT  mnpHHbl  KpblJia.  /l.HCKaJIbHble  JKHJIKH  3aMbIKaK)T  pagno- 
KyÔHTaJibHyio  nuenKy  h  nan  6bi  ßeJiHT  KpbiJio  Ha  ABe  nacTH:  6a3ajibHyio  n  TepMH- 
naJibnyio. 

n  ponete  HHbie  naMH  H3Mepemiii  ajihhh  n  mnpHHbi  Kpmia,  a  Tarane  ajihhet  6a3ajn>- 
Hoii  ero  nacra  noKa3a.nn,  uto  MecTopacnoJicuneHHe  îkhjiok  discalis  HaxogHTCH 
b  3aBncHM0CTH  OT  H3MeHeHHH  OTHomeHHH  ajihhbi  KpHJia  K  ero  Hanôojibmeâ  mupnHe.1 

/faiiHbie  no  H3MepemiHM  n  B3BemiiBaHUHM  öaöouen  2 


B  ha 

OTHomeHne 
HJIHHhl  KptiJia 
k  nrapHne 

JtJTHHa  6a3ajibHoit 
HacTH  Kpbuia,  % 

Becoraa  Harpy3Ka 
Ha  1  mmj  njiomaAH 
KphlJia,  MT 

Catocala  fraxini  L.  .  . 

1.825 

+0.05 

43.52 

+0.58 

1.131 

±0.12 

Catocala  nupta  L . 

1.957 

+0.06 

46.38 

+0.76 

1.143 

±0.07 

Amphipyra  pyramidea  L . 

2.062 

+0.05 

50.08 

+0.52 

1.156 

±0.04 

Thalpophila  matura  Hufn . 

2.139 

+0.08 

53.63 

+1.03 

1.172 

±0.07 

Autographa  gamma  L . 

2.267 

+0.07 

57.58 

+1.05 

1.185 

+0.06 

Trachea  atriplicis  L . 

2.282 

+0.07 

58.07 

±1.06 

1.194 

+0.91 

Mythimna  conigera  Schiff . 

2.285 

+0.09 

58.22 

+1.01 

1.206 

+0.17 

Apamea  monoglypha  Hufn.  .... 

2.307 

+0.08 

58.86 

+1.06 

1.373 

+1.01 

Graphiphora  c-nigrum  L . 

2.312 

+0.09 

58.98 

+0.98 

1.472 

+0.42 

Agrotis  segetum  Schiff . 

2.328 

+0.05 

59.73 

+0.92 

1.632 

+0.25 

Tholera  decimalis  Poda . 

2.330 

+0.70 

60.05 

+1.17 

1.601 

+1.08 

Triphaena  pronuba  L . 

2.403 

+0.06 

61.22 

±1.10 

1.782 

+0.91 

Agrotis  ypsilon  Rott . 

2.503 

+0.08 

62.98 

±1.05 

1.979 

+0.50 

Cuculila  artemisiae  Hufn . 

2.557 

+0.09 

61.49 

±1.01 

Hylena  vetusta  Hbn . 

2.658 

+0.09 

58.58 

±1.04 

2.146 

+0.85 

Cuculila  umbrática  L . 

2.790 

+0.07 

57.90 

±0.70 

2.186 

±0.48 

IÎ3  BTopoü  rpa$bi  Taôjinpbi  bitjjho,  uto  HanMenbraee  OTHomeHne  gjiniibi  KpbiJia  k  mn- 
pnHe  y  umpoKOKpbiJibix  biiaob  Catocala ,  Amphipyra  n  yBeJinunBaeTcn  ouo  c  yMeHbme- 
HHeM  nmpnubi  KpbiJia,  t.  e.  odparao  nponopuuonajibuo  uinpnue  Kpbi.na.  Ilpn  3tom 
fl,ncKa.nbHbie  jkhjikii  nepeMeipaiOTCH  b  CTopoHy  termen  KpbiJia,  yjyiHnwi  pagiïOKyÔHTaJib- 
Hyio  H'ienKy  n  bcio  6a3ajibHyio  nacra  npbuia  n  ynopauiman  TepMimajibiiyio  (Ta6jran;a, 
rpa(|)a  3). 

Ornano  nepeMerpeHne  AncKajibHbix  jkiïjtok  k  termen  upuna  nponcxo/uiT  go  onpe- 
geJieiiHoro  npegejia.  Kan  bhaiio  h3  TaÔJinubi,  y  A  gratis  ypsilon  Rott.  ouiomomie  ajihhbi 
KpbiJia  k  miipime  paBHO  2.503,  a  Ajuma  6a3aJTbnon  nacra  Kpbura  cocTaB.ineT  62.98% 
Been  ero  ajîhubi.  npn  gaJibneiimeM  yBeJTHueHiin  omomenHíi  KpbiJia  k  miipuwe  ( Hylena , 
Cuculila )  hîhjikh  discalis  HecKOJibKo  nepeMeipaiOTCH  b  CTopony  basis  Kpbiaa.  Tarara 
o6pa30M,  npe^eji  npoABHJKeHnn  AHCKajibHbix  jkiijiok  k  termen  npbuia  jiokiit  MOK/iy 
2.503  n  2.557. 


1  riyHKTOM,  Aejmm;HM  KpbiJio  Ha  6a3aJibHyio  n  TepMHHaJibHyio  nacra,  naMH  hphhht 
nepegHHii  upan  jkhjikh  Di. 

2  H3Mepeno  h  B3BemeHO  30—40  3K3eMnjinpoB  6a6oueK  najKAoro  Bnga. 
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■yBejnraemie  oTHomemm  abiihbi  Kpmia  k  imipime  CBH3ano  TaK/Ke  c  yBejinueHneM 
narpy3KH  na  1  mm2  HJiom;aAn  Kpmia  (Ta6jmn;a,  rpa$a  4).  y  HanöoJiee  y3KOKpi>ijioro  BHAa 
Cucullia  umbrática  L.  Harpy3Ka  na  1  mm2  nJioiqaAn  Kptuia  na  1.055  Mr  öojitme,  ueM 
y  niHpoKOKpmioro  Catocala  fraxini  L. 

OopMa  Kpmia  HecoMHeHHo  cjiO/KHJiacB  b  npoqecce  aAanTaqnn  k  ycjioBHHM  cpe^Ki. 
Mojkho  AonycTHTb,  hto  (|)opMnpoBaiiHe  ero  CBH3aH0  6bijio  TaKJKe  n  c  BecoBoii  Harpy3Kon. 
nilipOKHMH  KpBIJILHMH  OÖJiaAaiOT  Bilobi,  OÖHTaiOIgHe  B  3aKpHTbIX  JieCHbIX  CTapHHX,  y3- 
KiiMH  —  oönTaTejiH  oTKpuTbix  (none,  Jiyr)  CTapnn.  Bhabi  c  kpbijibhmh  yMepeiiHOH  mii- 
pHHbi  BCTpeuaioTCH  b  Tex  H  ftpyrax  CTaipiHX.  Mbi  He  H3MepaJin  CKopocxb  notera  bthx 
HOHHBIX  ÖaÖOHeK,  HO  Ha  OCHOBaHHH  BII3yaJIBIIBIX  HaÖJIlOßeHHH  MOÎKHO  CKa3aTB,  HTO  6bict- 
pbiH  CTpeMiiTejiBHBiH  nojieT  xapaKTepeH  ^jih  y3KOKpbuibix  bhaob,  y  runpoKOKphuiBix,  jia- 
Biipyiomnx  MeHi,u;y  BeTBHMH  aepeBBeB,  nojieT  MeflJieHHBin. 

OcoöeHHocTBio  $opMBi  KpbiJia  HBJiHeTCH  TaKîK6  H3orHyTOCTB  nepeAHero  ero  Kpaa  Bne- 
peA,  a  BHeniHero  yrjia  (apex)  Ha3aA,  hto  xapaKTepno  KaK  ajih  y3KOKpbuiBix,  TaK  h  ajih 
iianöojiee  miipoKOKpbuiBix  biiaob.  CjieAOBaTejiBHo,  Tanaa  $opMa  nepeAHero  Kpaa  Ba>KHa 
KaK  a^b:  ÖBicxporo,  TaK  n  AJia  njiaBHoro,  ho  JiaBiipyiomero  nojieTa.  y  bhaob  c  Kpbiab- 
hmh  ynepeimon  mnpiiHBi  n  nopxaioiAHM  nojieTOM  9Ta  ocoöeHHocTB  BBipaaieHa  caaöo. 


THE  MID  GUT  FORMATION  IN  EMBRYOS  OF  WATERSTRIDER, 
GERRIS  PALUDUM  INSULARIS  MOTSCHULSKY 

H.  Mori 

(Tokyo  Metropolitan  University,  Japan) 


The  formation  of  mid  gut  in  this  species  was  observed  histologically.  Concerning 
to  the  origin  of  mid  gut  in  Heteropteran  embryos,  either  ectodermal  or  mesodermal  cell 
ribbon  has  been  proposed  by  previous  authors  (Butt,  1949;  Mellanby,  1935;  Seidel, 
1929),  however,  the  present  author  considers  that  the  mid  gut  of  Gerris  embryo  is  an 
assemblage  of  two  originally  different  portions,  being  named  as  primary  and  secondary 
mid  gut,  respectively. 

Primary  mid  gut,  or  anterior  portion  of  mid  gut  has  originated  from  the  yolk  boun¬ 
dary  and/or  entai  membrane  which  appears  in  several  hours  following  the  embryonic 
rolation  around  the  longitudinal  axis  of  the  egg,  which  takes  place  about  40—44  hours 
after  the  oviposition  (20°  C),  lasting  for  4  to  6  hours  to  finish.  The  entai  membrane  is 
very  thin  membranous  structure  in  cytoplasmic  nature,  which  covers  the  embryonic 
dorsum.  However,  it  is  not  squamous  cell  layer,  contrary  to  the  definition  of  entai  mem¬ 
brane  by  previous  authors  (Miller,  1940;  Sander,  1956)  —  The  entai  membrane  appears 
at  first  around  the  stomodaeum,  which  is  formed  several  hours  after  the  embryonic  ro¬ 
tation,  and  stretches  caudally,  accompanied  by  the  enlargement  of  epineural  sinus,  the 
space  Between  the  «retracted»  yolk  granules  and  embryo.  The  entai  membrane  is  dis¬ 
tinctively  noticed  prior  to  the  formation  of  ectodermal  and  mesodermal  cell  ribbon 
which  are  noticed  in  embryo  just  before  the  blastokinesis  (110—120  hours  after  the 
oviposition  at  20°  C). 

If  the  topographical  relationship  between  the  entai  membrane  and  actodermal  or 
mesodermal  cell  ribbon  is  put  into  the  consideration,  the  author’s  conclusion  to  nomi¬ 
nate  the  entai  membrane  as  the  origin  of  primary  mid  gut  is  more  appropriate  than 
the  theories  of  ectodermal  or  mesodermal  origin,  since  the  contact  of  cell  ribbon  to  the 
entai  membrane  is  only  imperfectly  noticed  in  case  of  ectodermal  cell  ribbon. 

After  the  blastokinesis,  the  endothelium  of  primary  mid  gut  is  formal  after  the 
depsoit  of  yolk  nuclei  and  accumulation  of  cytoplasm  on  the  entai  membrane,  resulting 
to  be  a  syncitial  cell  layer  which  encloses  completely  the  entire  yolk  granules,  at  one 
day  before  hatching.  If  the  origin  of  cell  layer  above  mentioned  is  investigated,  it  has 
been  traced  back  to  the  entai  membrane  in  the  embryos  several  hours  after  the  emb¬ 
ryonic  rotation.  During  this  trace  neither  the  temporary  disappearance  of  this  memb¬ 
ranous  structure  nor  replacement  by  other  tissue  was  observed. 

The  secondary  mid  gut  is  the  posterior  portion  of  mid  gut  differentiated  from  ante¬ 
rior  chamber  of  proctodaeum.  After  the  blastokinesis  the  end  of  proctodaeum  fuses  to  the 
postero-dorsal  end  of  primary  mid  gut,  or  entai  membrane,  however,  the  anterior  cham¬ 
ber  of  proctodaeum  continues  elongation,  while  the  fused  part  slides  towards  the 
ventral  side  of  the  egg.  In  the  secondary  mid  gut  the  endothelium  is  noticed  from 
the  begining  of  differentiation. 
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LES  ORGANES  SENSORIELS  HYPOPHARYNGIENS  DES 
PTÉRYGOTES  INFÉRIEURS 

M.  Moulins 

(Laboratoire  de  Zoologie,  Faculté  des  Sciences,  Dijon,  France) 


L’anatomie  comparée  montre  que  des  chimiorécepteurs  et  des  propriocepteurs  sont 
présents  chez  de  nombreux  Insectes.  L’étude  morphologique  de  ces  organes  conduite 
chez  Blabera  craniifer  Burm.  ( Blattodea )  dégage  certains  résultats  qui  semblent  in¬ 
téresser  le  physiologie  générale  des  récerpteurs  sensoriels  des  Arthropodes. 

Les  chimiorécepteurs  de  la  cavité  préorale  (fig.  1)  sont  constitués  par  un  groupe¬ 
ment  de  sensilles.  Chaque  sensille  possède  5  cellules  sensorielles  bipolaires;  les  régions 


Fig.  1.  Les  chimiorécepteurs  de  la  cavité  préorale  de  Blabera. 


La  levre  supérieure  a  été  soulevée:  épipharynx  ( eph )  et  hypopharynx 
( hyp ),  séparés  par  la  bouche,  sont  ainsi  dans  le  même  plan.  Le  nerf 
du  labre  ( nlr )  et  le  nerf  maxillaire  hypopharyngien  ( nhmx )  innervent 

les  cinq  paires  d'organes. 


terminales  des  5  dendrites  sont  enfermées  dans  un  canalicule  qui  s’ouvre  á  l’extérieur 
(Moulins,  1968).  L’étude  ultrastructurale  montre  que  deux  cellules  sensorielles  peuvent 
entrer  en  contact  au  niveau  des  corps  cellulaires  et  au  niveau  des  dendrites.  Ce  con¬ 
tact  s’accompagne  en  certains  endroits  d’une  diminution  très  importante  de  l’espace 
intercellulaire  (20  et  40  Â)  qui  devient  dense  aux  électrons. 

Ce  type  de  jonction  a  été  décrit  entre  des  cellules  dont  les  rapports  électrotoniques 
sont  bien  établis  (muscle  cardiaque,  cellules  musculaires  diverses,  fibres  de  Mauthner). 
Il  est  donc  permis  de  penser  que  des  interactions  entre  cellules  sensorielles  d’un  même 
sensille  sont  possibles  comme  le  soulignait  encore  récemment  Wolbarsht  (1965). 

Des  récepteurs  de  tension  sont  annexés  á  la  face  dorsale  de  l’hypopharynx  (fig.  2). 
Ils  sont  constitués  par  des  lames  conjontives  tendues  transversalement  dans  la  cavité 
de  l’hypopharynx  et  dans  lesquelles  viennent  se  terminer  les  prolongements  périphéri¬ 
ques  de  cellules  sensorielles.  Au  niveau  de  ces  terminaisons  les  cellules  sensorielles 
perdent  leur  emballage  glial.  L’étude  histologique  montre  que  par  bien  des  points  ces 
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récepteurs  sont  plus  complexes  que  ceux  qui  ont  été  décrits  jusqu’ici  chez  les  Insectes: 

—  Présence  d’une  «double  innervation»,  une  innervation  médiale  assurée  par  des  cellu¬ 
les  multipolaires  et  une  innervation  latérale  assurée  par  des  bipolaires  généralement; 

—  Présence  possible,  pour  l’innervation  médiale,  de  deux  multipolaires,  ce  qui  rappelle 
les  récepteurs  de  tension  classiquement  connus  chez  les  Crustacés; 


Fig.  2.  Les  propriocepteurs  hypopbaryngiens. 

La  levre  supérieure  a  été  supprimée,  la  face  dorsale  de  l'hypopharynx 
est  vue  côté  interne.  Les  lames  conjioctives  des  trois  récepteurs  de 
tension  sont  en  pointillé.  Les  innervations  sont  assurées  par  les  nerfs 
hypopharyngiens  tritocérébral  ( nht )  mandibulaire  ( nhmd )  et  maxil¬ 
laire  (jihmx). 


—  Présence  possible  d’une  lame  conjonctive  en  T  (récepteur  distal)  innervée  à  chacune 
de  ses  extrémités. 

D’autre  part,  les  colorations  au  bleu  de  méthylène  montrent  régulièrement  que  des 
fibres  de  faible  diamètre  courrent  dans  la  gaine  gliale  qui  emballe  les  multipolaires. 
L’étude  ultrastructurale  révèle  que  ces  fibres  renferment  des  granulation  denses  aux 
électrons  rappelent  les  grains  de  neurosecrétion.  L’origine,  la  destinée  et  le  rôle  de  ces 
fibres  sont  inconnus;  leur  association  à  tous  les  propriocépteurs  observés  est  à  souligner. 

L’étude  morphologique  de  récepteurs  sensoriels  de  la  cavité  préorale  permet  d’ap¬ 
porter  des  arguments  en  faveur  de  possibles  interactions  entre  cellules  sensorielles  de 
sensilles  polyneuroniques.  Elle  permet  aussi  d’attirer  l’attention  sur  certaines  fibres 
accessoires,  apparament  neurosecrérices,  annexées  aux  propriacépteurs.  Des  études  phy¬ 
siologiques  ultérieures  auront  à  tenir  compte  de  ces  résultats. 


roMOJiorHH  h  homehkjiatypa  hacteiï  PHnomirHH  cem. 

DOLICHOPOD1DAE  (DIPTERA ) 

O.  P.  Negrobov  — O.  IL  HerpoôoB 

(3oojioeuHecKuü  uhctutijt  AH  CCCP,  Jlenumpad, 
u  BopoHewcKUÜ  zoc.  ynueepcureT ,  CCCP) 

riraonimm  npnHHMaeTcn  nan  coBOKynnocTt  IX  h  nocjieAyiomiix  cemeiiTOB  (Emden 
and  Hennig,  1956).  VIII  cemeHT  HMeeT  bhæ  uemynun,  pacnojiomeHHoñ  Ha  JieBoñ  CTopoHe 
rnnonnrnn.  IX  cemeHT,  hbjihk>ih;hhch  ochobhoh  nacTLio  rnnonnrnn,  pa3^ejieH  Ha  CTep- 
HHT  (rnnaHÆpiïn)  n  TeprnT  (enaHflpnn).  SnaH^pnH  —  Bcer^a  xopomo  pa3BHTtin,  chmmct- 
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pmiHBiü,  oTKpHTLiii  b  CBoeu  ÆHcxajiBHO-BeHxpajiBHon  uacxn  CKJiepnT.  rnnaiiApiiii  (penis 
sheath,  Collin,  1941;  Thuneberg,  1955;  Stützleister,  Buchmann,  1961;  hypandrium,  Frey, 
1957;  HerpoGoß,  1966)  npnKpBiBaex  (¿ajuiocoMy  cBepxy.  y  MHornx  biiaob  nogceMencTB 
Dolichopodinae ,  Medeterinae  h  Sciapodinae  rnnaH^pnü  npe,ii;cxaBJieH  pe^ypnpoBamion 
njiacTiiHKon  n  ne  mieex  coujieHeHim  c  anaHgpneM.  y  ßpyrnx  po^OB  ceMencxBa  oöocoö- 
JieHHBiü  nmaHßpHÜ  xopomo  BBipameH;  Tan,  y  Porphyrops  n  Xiphandrium  oh  hojihoctlio 
OTgejien,  nacxo  aciiMMexpiineH  ii  pacnojiomeH  BiiyTpu  anaH^pim.  BßHgy  Toro  nxo  cjiiih- 
Hiie  hjih  coHJieneHiie  CKJiepnTOB  anaH^piiH  n  ninanflpnH  Momex  MeHHXBCH  flanke  b  npe- 
flejrax  po^a,  HaJinnne  iijih  oTcyTCTBne  niBa  He  mojkct  cjiyjKHXB  npn3HaKOM  ,u;jih  onpe,n;e- 
jieHHH  flaHHoro  CKjiepiiTa.  IIoaTOMy  b  /jaHHOM  cjiyuae  öojiee  paqnoHajiBHO  ncnojiB30BaxB 
nojiojKeHHH  h  CTpyKTypy  CKJiepnTOB. 

roHonoflLi  (side  lamella,  Collin,  1941;  Thuneherg,  1955;  Forceps,  Frey,  1957;  Lobi 
ventrales  ¿yra  öojiBHiimcxBa  poßOB  Dolichopodidae,  Buchmann,  1961;  Lamellae  mediales 
h  L.  laterales  æjih  Dolichopodinae,  Buchmann,  1961;  cypcTHJin,  HerpoßoB,  1966)  pacno- 
jiomeHBi  Ha  ,n,HCTaJiBHOM  KOHpe  anaH^pna  n  uacxo  pa3gejieHLi  Ha  flopcajiBHyio  n  BeHx- 
paJiLHyio  JionacTii.  ITpiiHeM  flopcajiBiiaa  JionacxB  pacnojiomeHa  c  AopcajiBHO-BHenraeH 
CTOpoHLi,  a  BeHTpajiLHan  JionacTL  roHonoÆ  c  BHyxpeHHe-BeHxpaJiBHOH  cxopomj.  Toho- 
HOflti  HMeiOTCH  y  Bcex  H3BecTHfcix  HaM  BiigOB  Dolichopodidae,  Bcerga  pacnojiomeHBi  Ha 
ÆHCTaJiBHOM  Kpae  anaH^pna  n  Hanöojiee  cjiohíhbi.  MacciiBHtie,  coujieHeHHBie  c  anaH^pneM 
npiigaTKii  Dolichopodidae  ( Porphyrops ,  Xiphandrium ,  Rhaphium)  een.  roiiono^Bi,  roMO- 
jiornqHBie  xaKOBBiM  npe,n,cxaBnxeJieH  flpyriix  ceMencxB  ( Bombyliidae ,  Asilidae).  Jlormmo 
npe^nonomiiTB  hx  roMOJiornio  cjia6opa3BexBJiemiBiM,  coujieHeHHBiM  c  anaH^pneM  npn- 
flaTKaM  (Hanpniviep,  Medetera  tuberculata  Negrobov),  3aTeM  cjia6opa3BeTBJieHHBiM,  He- 
coHJieHeiiHBiM  npH^aTKaM  ( Thrypticus ,  Dolichophorus) ,  xopomo  pa3flejieHHBiM  Ha  Bep- 
mime  Ha  .gopcajiBHyio  h  BeHTpajiBHyio  JionacTH,  HecoujieHeHHBiM  npn/jaxKaM  (öojibihhh- 
CTBO  bhjjob  Medetera ,  HeKOTopBie  Sciapus)  h,  HaKOHeu;,  pa3,n,eJieHHBiM  hohth  30  ocHOBa- 
HiiH  Ha  gopcajiBHyio  h  BeHTpajiBHyio  JionacTii  HecoujieHeHHBiM  npHßaxKaM  (6ojiBmHHCTBO 
BHflOB  Dolichopodinae  11  Hydrophorinae). 

CypcTHJin  (Apophyse,  Frey,  1957;  Lobi  ventrales  ^jih  Dolichopodinae ,  Buchmann, 
1961;  Lamellae  internae  ^jih  Oligochaetus  h  Sciapus  h  flp.,  Buchmann,  1961)  — Bxopim- 
HBie  BBipocTBi  anaH^pHH,  no^BepraiomiiecH  nonxn  nojiHon  peflynuiHii,  hjih  cpaBHiiTejiBHO 
SHauiiTejiBHoro  pa3BiiTHH  uacxo  b  npe^ejiax  poga  (HanpHMep,  pn^¡  bh^ob  Medetera : 
M.  seguyi  Par.,  M.  pseudoapicalis  Thuneb.,  M.  nitida  Macq.  h  M.  relicta  Negrobov). 
CypcTHJin  Bcer/ja  pacnojiomeHBi  Ha  BeHxpajiBHOH  CTopoHe  anaH^pnu  y  ero  BepmnHBi 
Me>K^;y  roHonoftaMH  11  ocHOBaHHeM  rnnaHapnu.  noaxoMy  coMHHTeJiBHo  npeftnoJiojKemie 
ByxMaHa  0  nepeMerqeHHH  Lamellae  internae  (Buchmann,  1961). 

IJepKH  Dolichopodidae  HMeiOT  cpaBHHTejiBHO  o/pmaKOBoe  CTpoeHHe  h  nojiomemie 
Ha  anaHflpHH.  BeHTpajiBHO  ot  pepón  HMeexcn  ^opcajiBHBiii  OTpocxoK.  (PajiJiocoMa  cocxonx 
H3  (Jajijiyca,  b  npoKCHMaJiBHOH  nacxii  —  auKyjiHxopa,  o^hoii  Me^najiBHOH  n  2  JiaxepajiB- 
HBix  anogeM.  ÜHorga  HMeexcn  mno(J)ajiJiyc.  C  $aJuiocoMOH  coujieHeHBi  napaMepBi,  HHor^a 
xopomo  pa3BHXBie  (HanpHMep,  y  Dolichophorus) . 

Cjie^oBaxejiBHo,  b  rnnonnniH  BBigejimoxcn  cjie^yioipne  nacxn:  anaHgpnn,  rnnaH^pnii, 
roHono^Bi,  cypcxium,  pepKH,  jjopcajiBHBiH  oxpocxoK,  $ajiJiocoMa  n  napaMepBi.  IIpaBHJiB- 
Hoe  o6o3HaueHHe  uacxen  rnnonnnm  HMeex  OojiBinoe  3HaueHHe  3JIH  nocxpoeimn  ecxecx- 
BeHHOH  cncxeMBi  Dolichopodidae. 


CUTICULE  DES  PAPILLES  RECTALES;  HISTOCHIMIE  ULTRASTRUCTURALE 

Ch.  Noirat,  C.  Noirot-Timothée 
(Laboratoire  de  Zoologie,  Faculté  des  Sciences,  Dijon,  France) 


Nous  avons  essayé  d’appliquer,  pour  l’étude  de  la  cuticule  des  papilles  rectales, 
diverses  techniques  récemment  proposées  pour  l’histochimie  ultrastructurale:  techni¬ 
ques  de  Marinozzi  au  nitrate  d'argent— méthénamine;  techniques  de  Seligman  et  collab. 
à  la  thiocarbohydrazide  suivie  de  vapeurs  de  tetraxyde  d’osmium;  modification  de 
Thiéry  remplaçant  les  vapeurs  d’0s04  par  le  protéinate  d’argent.  Ces  diverses  techniques, 
appliquées  aux  coupes,  sont  pratiquées  avec  ou  sans  oxydation  préalable  par  l’acide 
périodique. 

Les  investigations  ont  porté  sur  les  ouvriers  de  Cephalotermes  rectangularis  (Iso- 
ptera)  et  les  adultes  de  Ctenocephalus  canis  (Siphonaptera) .  Dans  les  deux  cas,  la  cuti¬ 
cule,  caractérisée  par  l’absence  de  canaux  poraires  (pore  canals),  est  constituée  d’une 
épicuticule  de  type  classique  et  d’une  mince  endocuticule. 

L’épicuticule  est  traversée  par  des  formations  osmiophiles  s’étendant  depuis  la 
surface  jusqu’à  la  couche  externe  de  l’endocuticule;  chez  Cephalotermes  il  s’agit  de 
filaments  de  100  à  200  Ä,  plus  ou  moins  ramifiés  dans  la  profondeur;  chez  Ctenocepha¬ 
lus  ce  sont  des  masses  ovoides  de  500  á  2000  Â,  reliées  à  la  surface  par  un  pédoncule 
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beaucoup  plus  fin.  Ces  formations  peuvent  être  assimilées  aux  «filaments  de  cire»  (wax 
filaments)  décrits  par  Locke  dans  la  cuticule  périphérique.  Les  tests  histochimiques 
montrent  en  effet  que  les  lipides  en  sont  les  principaux  constituants,  mais  il  est  possible, 
au  moins  chez  Ctenocephalus,  que  d’autres  substances  soient  présentes.  Ces  structures 
lipidiques  pourraient  être  la  voie  de  passage  des  substances  qui  doivent  traverser 
l’épicuticule  au  cours  de  l’absorption  rectale.  En  dehors  des  papilles  rectales,  ces  forma¬ 
tions  sont  beaucoup  moins  développées. 

L’épicuticule  est  formée  d’une  zone  externe  très  mince,  mais  particulièrement  com¬ 
plexe,  dont  l’aspect  dépend  des  techniques  utilisées;  cette  zone  externe  est  formée  de 
plusieurs  couches  de  constituion  différente,  mais  une  interprétation  en  termes  chimi¬ 
ques  n’est  pas  encore  possible.  La  zone  interne  de  l’épicuticule,  plus  épaisse,  a  une  ap¬ 
parence  homogène;  on  y  décèle  des  composés  réducteurs  (polyphénols  ou  leurs  déri¬ 
vés?);  des  lipides  paraissent  présent  chez  Ctenocephalus.  Il  y  a  aussi  d’autres  consti¬ 
tuants,  notamment  sans  doute  des  proteines. 


STUDIEN  ZUR  TERATOLOGIE  PARASITISCHER  HYMENOPTEREN 

Dankwart  Paetzold 
(Dresden,  DDR) 


Die  hier  berichteten  Fälle  von  Missbildungen  stammen  von  mehrjährigen  Freiland- 
und  Laboruntersuchungen  am  Primär-  und  Hyperparasitenkomplex  der  Mehligen 
Kohlblattlaus,  Brevicoryne  brassicae  (L.).  Im  einzelnen  wurden  aus  einem  Material  von 
mehr  als  233  000  Tieren  29  Fälle  von  Missbidungen  isoliert.  Dabei  konnte  folgende 


Diaeretiella  rapae.  Vorderflügel. 

1  —  Normaler  Vorderflügel;  2  —  Radialader  verkürzt;  3  —  Radialader  reduziert;  4  —  Pterostigma 
und  Radialader  reduziert;  5  —  Zusätzliche  Medianader  und  Defekt  am  Hinterrand;  6  —  Zusätzliche 
Interradialader  und  Medianader.  (Nach  Paetzold  und  Vater,  1968;  verändert). 

Verteilung  auf  die  einzelnen  Glieder  des  Komplexes  festgestellt  werden  Primärparasit: 
Diaeretiella  rapae  M’Intosh  (Aphidiidae)  —  23.  Hyperparasiten;  Charips  Haliday  ( Cyni - 
pidae) — 4;  Pachyneuron  Walker  ( Pteromalidae ) — 1;  Asaphes  Walker  ( Pteromali - 
dae)  —  0;  Aphidencyrtus  Ashmead  (Encyrtidae)  —  1;  Lygocerus  Förster  ( Ceraphroni - 
dae)  —  0. 

Bis  auf  2  Fälle  (1  Männchen  von  Pachyneuron  aphidis  (Bouché)  mit  Cyclopie  und 
eine  Fühleranomalie  bei  Aphidencyrtus  arundinicola  Hoffer)  betrafen  die  restlichen 
Anomalien  Veränderungen  im  Flügelbereich. 
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Der  Primärparasit  Diaeretiella  rapae  lieferte  mit  18  Aderungsanomalien  und  5  ap- 
teren  Männchen  bei  einem  Untersuchungsmaterial  von  mehr  als  60,000  Tieren  die  meis¬ 
ten  Beispiele.  Ein  Teil  der  Missbildungen  zeigte  Reduzierung  (Abbildung  Zeich.  2,  3,  4) 
der  Normaladerung,  der  andere  Teil  das  Auftreten  zusätzlicher  Adern  (Abbildung,  5,  6). 
Einige  dieser  zuletzt  genannten  Fälle  (Abbildung  6)  ähneln  stark  Arten  der  Gattung 
Aphidius. 

Man  könnte  daraus  auf  die  enge  Verwandtschaft  der  Gattungen  Diaeretiella  und 
Aphidius  schliessen.  Von  den  5  apteren  Männchen  wurde  ein  Teil  mit  winzigen  schup¬ 
penartigen  Flügelstummeln,  die  anderen  ohne  jegliche  Flügelreste  gefunden. 

Demgegenüber  trat  die  am  stärksten  vertretene  Hyperparasitengattung  Charips  mit 
über  150,000  untersuchten  Tieren  nur  mit  4  Flügelanomalien  in  Form  stark  verkürzter 
und  gestauchter  Vorderflügel  und  einseitig  oder  beidseitig  reduzierter  Flügel 
in  Erscheinung. 

Aus  der  Gegenüberstellung  dieser  beiden  parasitischen  Hymenopterengattungen 
kann  man  folgern,  dass  es  sich  bei  der  Aphidiidae  Diaeretiella  rapae  um  eine  im  Ge¬ 
gensatz  zu  Charips  sp.  ( Cynipidae )  sehr  plastische  taxonomische  Einheit  handelt. 
Die  Aderungsanomalien  hei  Diaretiella  zeigen  Tendenzen  in  progressiver  und  regres¬ 
siver  Richtung.  Als  Deutungsmöglichkeit  für  die  Entstehung  der  hier  erwähnten  Ano¬ 
malien  kommen  u.  a.  mechanische  Einwirkungen,  chemische  Einflüsse,  z.  B.  Insek¬ 
tizideinflüsse  (aptere  Formen)  oder  genetische  Einflüsse  (Aderungsanomalien) 
in  Frage. 


yPOBHH  CTAEHJIHBAIJHH  coctaba  herpocekpetophor 

CHCTEMBI  HACEKOMLIX 

A.  A.  Panov  —  A.  A.  ïïaHOB 

(IIhCTUTIJT  960JIJOIÇU0HH0Ü  MOp$OJlOZUU  U  9KOJIOZUU  9KU60THUX  AH  CCCP,  Mocnea,  CCCP ) 

noA  CTa6njm3an,HeH  cocTaBa  HenpocenpeTopHon  cncTeMLi  noHHMaeTca  cym¡ecTBOBa- 
nne  ôoaee  hjih  MeHee  KOHCTaHTHoro  no  TnnaM  KJieTOK  h  hx  ancay  Haôopa  ceupeTopHtix 
HenpoHOB  y  ocoôen  oahoto  h  Toro  nie  BHAa  HacenoMoro  hjih  jne  y  6ojiee  hjih  MeHee  nra- 
poKon  rpynnti  poACTBeHHUx  bhaob. 

MeAnajiBHaa  HenpocenpeTopHaa  cncTeMa  M03ra  Lepidoptera  HBJineTcn,  no-BHAHMOMy, 
OAHOH  H3  Hanöojiee  CTaÔHjiH3HpoBaHHi>ix.  Y  HCCJieAOBaHHBix  20  bhaob  uemyeKpujiLix, 
npeACTaBJiHK>m;Hx  11  ceMeücTB,  Haôop  HenpoceKpeTopmax  KJieTOK  0Ka3aaca  hohth  HAeH- 
THTHUM  (naHOB,  Khha,  1963).  B  pars  intercerehralis  nemyeapmiLix  HMeiOTca  24  KaeTKH, 
coôpaHHBie  b  3  napHue  rpynnBi:  Ml,  M2  h  M3.  KaîKAaa  H3  2  nocjieAHHx  rpynn  coctoht 
H3  2  OAHHaKOBBix  A-KJieTOK,  a  b  rpynny  Ml  bxoaht  4TaK  Ha3BiBaeMBie  A'-  h  4  A"-KaeTKH. 
CeKpeT  Bcex  yKa3amn>ix  KJieTOK  HHTeHciiBHo  oKpamHBaeTca  napaaBAerHA-$yKCHHOM  h 
jiioMHHecAHpyeT  HiejiTBiM  n,BeTOM  b  yjiBTpa^HOJieTOBOM  CBeTe  nocjie  OKpacKH  no  IÜTepôa 
(Sterba,  1961).  PaA  KOCBeHHBix  a^hhbix  roBopnT  o  tom,  uto  hctohhhkom  aKTHBaijHOHHoro 
ropMOHa  aBJiaiOTca  A-KJieTKH,  cenpeT  KOTopux  b  npoTHBonoaoîKHOCTB  ceapeiy  Apyrnx 
KJieTOK  AenoHHpyeTca  b  corpora  aliata, 

Hncjio  B-KJieTOK  b  pars  intercerehralis  hoctohhho  y  ocoôen  OAHoro  BHAa,  ho  ot  BHAa 
K  BHAy  HaceKOMoro  hx  KoanaecTBo  KoaeôaeTCH  b  npeAeJiax  1 — 3  KJieTOK  b  Kanton  rpynne. 

y  H3yaeHHBix  16  npeACTaBHTejieü  4  ceMeücTB  Hemiptera  Bce  MeAnaatmae  Heüpo- 
ceKpeTopHBie  KaeTKH  oTueTJiHBo  noApa3AejiaiOTca  Ha  4  ochobhbix  THna:  A-,  B-,  C-  n  ß- 
KaeTKH  .(Johansson,  1958).  KojinaecTBo  JJ-KaeTOK  (no  2  b  Kanton  nojiOBHHe  M03ra)  noc- 
ToaHHo  y  Bcex  H3yaeHHBix  bhaob.  Hhcjio  KaeTOK  Apyrnx  thhob  3HaaHTeai>HO  BapBHpyeT 
ot  BHAa  K  BHAy  HaceKOMoro.  y  Pyrrhocoris  apterus  b  oôenx  noaoBHHax  M03ra  Beerò  Ha- 
caHTBiBaeTca  20  A-KaeTOK,  y  Palomenaptasina  —  18,  y  Eurygaster  integriceps  h  HeKOTO- 
pBix  Apyrnx  —  14,  y  Coreus  marginatus  — 10.  Tamne  H3MeHHHBO  KoanaecTBo  C-  h  oco- 
ôeHHo  B-naeTOK. 

CeKpeT  Bcex  yKa3amnax  thhob  KaeTOK  AenoHHpyeTca  b  cTeHKe  aopTBi. 

HenpocenpeTopHaa  CHCTena  MeAnaaBHoro  npoTon;epe6pyMa  Orthoptera  aBaaeTca, 
oaeBHAHo,  erge  MeHee  CTaÔHaH3HpoBaHHOH.  J](a>Ke  y  6aii3KopoACTBeHHBix  bhaob  cocTaB 
hx  HeupocenpeTopHBix  KaeTOK  MoaieT  cymecTBeHHo  pa3aiiaaTBca  (Girardie  et  Girardie, 
1967).  Ectb  ocHOBaHHH  npeAHoaaraTB,  hto  ancao  cenpeTopHBix  HenpoHOB  b  pars  inter¬ 
cerehralis  Orthoptera  3aBHCHT  ot  pa3MepoB  Teaa  HaceKOMoro. 

HenpocenpeTopHaa  cncTeMa  Lepidoptera  h  Hemiptera  ôoaee  CTa6naH3npoBaHa  n 
oHToreHeTHaecKH.  CocTaBamorgHe  ee  KaeTKH,  ocoôemio  A-Tima,  3aKaaAt>iBaiOTCH,  ho-bhah- 
MOMy,  ynie  b  oMÔpnoHaaBHBiH  nepnoA.  B  AaaBHeimieM  ancao  hx  He  yBeananBaeTcn. 
y  Orthoptera  b  TeaeHne  Beerò  nocTBMÔpnoreHesa  nponcxoAHT  HOBOo6pa30BaHHe  ceiipe- 
TOpHBIX  HenpoHOB. 

t(nTocneKTpo$OTOMeTpnaecKne  n3MepeHnn  KoanaecTBa  JJHK  b  HApax  Henpocenpe- 
TopHLix  KaeroK  noKa3aan,  hto  y  Schistocerca  gregaria  ( Orthoptera )  Bce  ceKpeTopmae 
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neüpoHLi  ftmuioiiftHLi,  a  y  Coreus  marginatus  ( Hemiptera )  — TeTpanjion^HBi.  üpeftnoJia- 
raeTCH,  uto  nojinnJiOHji;H3an;iiH  ceKpeTopmux  HenponoB  Coreus  marginatus,  npHBOflHiqaH 
K  B03M0JKH0CTII  CHHTe3IipOBaHHH  KaJKßOH  KJieTKOH  ÔOJILmHX  KOJIHUeCTB  PHK  h  6ejma, 
B03HiiKJia  KaK  KOMneHcaTopHan  peaiujHH  na  CTaônjinsaqnio  OTHOcniejiLHo  Heôojitnioro 
HHCJia  HenpOCeKpeTOpHLIX  KJieTOK,  KOJIHUeCTBO  KOTOpLIX  He  yBeJIHHHBaeTCH  C  pOCTOM 
Beerò  naceKOMoro. 


PHÄNOKOPIERENDE  MIßBILDUNGEN  DES  FLÜGELGEÄDERS 
BEI  AKULEATEN  HYMENOPTEREN 

D.  S.  Peters 

(Senckenberg-Museum,  Frankfurt  am  Main,  BRD) 


Seit  jeher  schenkt  man  Flügelgeäder,  vor  allem  als  leicht  zu  handhabendem 
Bestimmungsmerkmal,  große  Beachtung.  Früh  schon  hat  man  sich  auch  mit  seinen 
gelegentlichen  Fehlbildungen  beschäftigt  (Zusammenfassung  bei:  Balazuc,  1959). 
In  einigen  Fällen  betrachtete  man  solche  Anomalien  auch  unter  phylogenetischen 
Gesichtspunkten  ( 1 ,  3 ,  4). 

Besonders  aufschlußreich  sind  Mißbildungen,  denen  man  den  Fehler  auf  den  ersten 
Blick  gar  nicht  ansieht.  Sie  kommen  vor  allem  im  Bereich  der  Kubitalqueradern  vor. 
So  kann  etwa  bei  Eucera  (normalerweise  2  Kubitalqueradern)  eine  zusätzliche  Kubital¬ 
querader  auftreten,  wodurch  der  Eindruck  eines  Tetralonia- Flügels  entsteht.  Viel  häu¬ 
figer  aber  fehlt  die  zweite  oder  erste  dieser  Adern  {Nómada  flavo  guttata,  N.  roberjeo- 
tiana,  N.  rufipes,  N.  sexf asciata,  Melecta  punctata ,  Sphecodes  niger,  Halictus  sexcinctus, 
H.  subauratus,  Lasioglossum  lucidulum  u.  a.).  Männchen  sind  bevorzugt  betroffen  (von 
22  Fällen  nur  4  $Ç).  Auffällig  ist,  daß  die  Fehlbildungen  sich  nicht  gleichmäßig  über 


Rechter  Vorderflügel  von  Lasioglossum  imitator ,  um 
die  im  Text  genannten  Adern  zu  zeigen.  1 ,2,3=1.  bis.  3 
Kubitalquerader.  (Abgeändert  nach  Michener,  1965). 

das  System  verteilen,  sondern  offensichtlich  in  bestimmten  Gruppen  gehäuft  auftreten. 
Bei  Bienen  schienen  dies  die  Anthophorinen  und  Halictiden  zu  sein.  Innerhalb  dieser 
Gruppen  zeichnen  sich  wiederum  einzelne  Arten  durch  besonders  zahlreiche  Anomalien 
aus  (z.  B.  unter  23  SS  von  Melecta  punctata  4  SS  (17.3%)  ohne  zweite  Kubitalquera¬ 
der)  .  Weiterhin  ist  bemerkenswert,  daß  die  genannten  Mißbildungen  bei  Arten  mit  haü- 
figen  Geäderfehlern  auch  in  unvollständiger  Form  auftreten  können.  So  kann  z.  B.  die  2. 
Kubitalquerader  völlig  fehlen  oder  nur  lückenhaft  bzw.  schwächer  ausgebildet  sein 
oder  in  ihrem  Verlauf  von  der  Norm  abweichen.  Andere  graduelle  Fehlbildungen  beo¬ 
bachtet  man  bei  verschiedenen  Arten  von  Lasioglossum.  Bei  den  Weibchen  dieser  Gat¬ 
tung  sind  die  distalen  Adern  dünner,  als  die  übrigen  (Abbildung).  In  einzelnen  Fällen 
kann  nun  diese  Verdünnung  verschieden  weit  über  das  normale  Maß  fortgeschritten 
sein.  Merkwürdigerweise  treten  diese  Abweichungen  nur  bei  kleinen  (kaum  über  5  mm) 
Arten  auf  (z.  B.  politum,  minutulum,  lucidulum,  morio),  hei  größeren  habe  ich  verge¬ 
blich  danach  gesucht.  Gelegentlich  zeigen  einzelne  Männchen  die  sonst  nur  den  Weib¬ 
chen  zukommende  Verdünnung  der  Außenadern  {morio,  seductum)  bei  lucidulum 
scheint  dies  sogar  die  Regel  zu  sein.  Auch  hier  handelt  es  sich  wieder  um  kleine  Arten. 

Die  genannten  Mißbildungen  können  als  Modell  für  bestimmte  Entwicklungsvor¬ 
gänge  dienen.  Es  wird  allgemein  eine  Tendenz  zur  Geäderreduktion  bei  Hymenopteren 
angenommen.  Diese  Tendenz  hat  bei  kleinen  Formen  bessere  Erfolgsaussichten  als 
bei  großen.  Kleine  Flügel  können  nämlich  aus  «technischen»  Gründen  eher  ohne  die 
Versteifung  durch  Adern  auskommen.  Diese  Thesen  werden  von  den  geschilderten 
Fehlbildungen  eindeutig  unterstützt. 

Die  Häufung  der  Anomalien  bei  bestimmten  Arten  und  ihre  oft  graduell  verschie¬ 
dene  Ausbildung  legt  in  genetischer  Hinsicht  folgende  Annahme  nahe:  Die  Geäderaus¬ 
prägung  und  damit  auch  die  Mißbildungen  werden  multifaktoriell  bzw.  polygen  ges¬ 
teuert.  Doch  ist  such  ein  Gen  mit  verschiedener  Expressivität  nicht  auszuschließen. 
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Zusammenfassung 


Die  Mißbildungen  stützen:  1)  die  Annahme  einer  Rückbildungstendenz  des  Geäders 
bei  Hymenopteren;  2)  die  Ansicht,  daß  diese  Rückbildung  bei  kleineren  Formen  aus 
funktionsmorphologischen  Gründen  leichter  und  in  stärkerem  Ausmaß  stattfinden  kann; 
3)  sie  scheinen  in  der  Regel  nicht  durch  eine  jedesmal  neu  auftretende  Genmutation 
hervorgerufen  zu  werden. 


CTPOEHHE  BErETATMBHRIX  IJEHTPOB  B  HEPBHOH  CHCTEME  HACEKOMBIX 
{LOCUSTA  MIGRATORIA  MIGRATORIA  L.,  AESHNA  SP.) 

S.  I.  Plotnikova  —  C.  II.  IIjioTHiiKOBa 

(Hhctutijt  360jik)1{uohhoü  0U3UOAO2UU  u  ôuoxuMuu  um.  H.  M.  Ceuenoea 

AH  CCCP,  Jlenumpad,  CCCP) 

HccjieflOBamiHMH  A.  A.  3aBap3HHa  n  K).  A.  OpjioBa  6lijio  ycTaHOBJieno,  uto  cncTeivia 
HenapHoro  HepBa  n  poTO-vKeayAOUHaa  HepBHan  cncTeMa  HacenoMoro  cooTBeTCTByiOT  Be- 
reTaTHBHon  HepBHon  cncTeMe  ho3bohouhbix.  Henapm>ie  HepBLi,  0TX0Aam,He  ot  Bcex  raHr- 
JineB  Opionmon  n;enoHKH  HaanHaa  c  noAraoTOUHoro,  A.  A.  3aBap3HH  paccMaTpnBaji  Kan 
aHaaor  cHMnaTnaecKon  HepBHon  cncTeMti  ho3bohohhbix.  MHoroancaeHHBiMH  nccaeAOBa- 
HHHMH  A.  K.  BocKpeceHCKon  h  ee  coTpyAHHKOB  noKa3aHO,  uto  HenapHBin  HepB  0Ka3HBaeT 
cym;ecTBeHHoe  Bananne  Ha  $yHKn;HOHaaBHBie  CBOHCTBa  coMaTHuecKnx  ABHraTeaBHBix 
npnôopoB  h  uto  Banamie  HenapHoro  HepBa  HMHTnpy  eTca  a^peHOMHMeTHnecKHMH  Bem,e- 
CTBaMH  H  HCKJIIOnaeTCH  aApeHOJIHTHKaMH. 

HaMH  BBincHeHo  CTpoeHHe  H,eHTpoB  HenapHBix  HepBOB  capannn,  poTO-Híejiy^onHoñ 
cncTeMBi  h  n;e(|)ajiH3Hpyiom;ero  nx  TpHxon;epe6paaBHoro  n;eHTpa. 

Ha  npenapaTax,  oKpameHHLix  MeTHJieHOBOH  chhlio,  ooHapyaceHo,  uto  b  OpioniHBix 
raHrjiHHX  BeHTpaaBHon  n;enonKH  AeHApnTBi  HenpoHOB  HenapHtix  HepBOB  pacnpeAeaaiOTca 
AH(f)(|)y3HO.  B  MeTaTopanaJiLHOM  raHrjinn  nenpoHBi  Ka>KAoro  HenapHoro  HepBa  o6pa3yioT 
no  Tpn  Hflpa:  Me^najiLHoe  n  ABa  aaTepaaBHBix.  JIaTepajiLHLie  aApa  coceflHnx  HenapHtix 
HepBOB  cjiHBaiOTCH  MejKfty  coèoii.  fï^pa  Kaæ^oro  HenapHoro  HepBa  o6pa30Bam>i  caeAyio- 
ep,hmh  HenpoHaMH:  1)  rpynnon  Meannx  AopcaaBHBix  HenpoHOB;  2)  AßyMa  KpynHBiMH  BeH- 
TpajiLHLiMH  HenpoHaMH,  aghaphtli  KOTopLix  o6pa3yioT  MeAnaaBHoe  h  JiaTepaJiLHtie  aApa; 
3)  AByMH  BeHTpaJIBHLIMH  HenpoHaMH,  ABHAPHTLI  KOTOptlX  OKaHUHBaiOTCa  B  MeAHaJILHOM 
aApe,  a  ancoHLi  HAyT  Ha  nepn^epnio  b  cocTaBe  coMaTHuecKHx  HepBOB;  4)  AByMa  napaMii 
KpynHBix  HenpoHOB,  a^haphtbi  kotopbix  OKaHHHBaioTca  b  oöaacTH  aaTepaaBHBix  aAep, 
a  aKCOHBi  HAyT  Ha  nepn^epnio  b  cocTaBe  coMaTnaecKnx  HepBOB.  PeaKn;HH  QaaBKa-Xna- 
Jiapna  noKa3BiBaeT  aApeHeprnaecKyio  npnpoAy  othx  aAep. 

I^eHTpBi  HenapHBix  HepBOB  ópionmoñ  rinomai  n  noAraoTOUHoro  raHrana  CBa3aHBi 
c  TpHTOH,epe6pajiBHBiM  OTAeJioM  HaArJioTouHoro  raHrJina.  no  KOHHeKTHBaM  H3  noAraoToa- 
Horo  raHrana  b  HaAraoTouHBin  HAeT  MHoro  HepBHBix  BoaonoH.  y  anairaKH  CTpeK03Bi 
TOaBKO  Tpn  H3  HHX  C  Ka>KAOH  CTOpOHBI  HpOCaeîKHBaiOTCa  B  TpHTOH¡epe6pyM.  Jfßa  BOaOKHa 
o6pa3yiOT  CHHancBi  b  TpnTon;epe6pyMe  h  HAyT  Ajanme  b  nepBLin  raHrann  CTOMaToracTpn- 
aecKOH  cncTeMBi,  aBaaionjenca  ee  3(J)(J)eKTopHBiM  n;eHTpoM. 

TpeTBe  BoaoKHo  3aKaHHHBaeTca  b  TpHTon;epe6pyMe.  no-BHAHMOMy,  oho  aBaaeTca 
ancoHOM  accon,HaTHBHoro  HenpoHa,  o6ecneaHBaioin¡ero  cbh3b  aApa  HenapHoro  HepBa  hoa- 
raoTOUHoro  raHrana  c  TpnTon;epe6paaBHBiM  n,eHTpoM.  HncxoAam¡He  CBa3H  h3  TpnToijepe- 
6pyna  k  n;eHTpaM  Henapnoro  HepBa  noAraoTOUHoro  raHrana  ocym¡ecTBaaiOTca  HecKoaB- 
KHMH  accorpiaTHBHBiMH  HenpoHaMH.  TpHTon;epe6pyM  HMeeT  Taione  ABycTopomme  CBa3ir 
c  nepBBiM  raHraneM  CTOMaToracTpnaecKon  HepBHon  chctcmbi.  KpoMe  Toro,  oh  CBH3aH 
c  BBimeaejKaipHMH  OTAeaaMH  M03ra  HaceKOMoro.  rncToxaMnaecKon  neTOAHKon  OaaBKa- 
Xnaaapna  b  OTpocTKax  BereTaTHBHBix  HenpoHOB  TpnTopepeôpyMa  oÔHapyaîeHBi  KaTexoa- 
aMHHBI. 

Haanane  KaTexoaaMHHOB  b  aApax  HenapHoro  HepBa  n  b  TpnTon;epe6pyMe  HaceKo- 
Moro  aBaaeTca  em¡e  oahhm  AOKa3aTeaBCTBOM  b  noaB3y  ciiMnaTnaecKon  npnpoABi  3thx 
AeHTpoB  h  em;e  oahhm  noATBepjKAeHneM  $aKTOB,  noayaeHHBix  A.  K.  BocKpeceHCKon. 

Kan  HOKa3BiBaiOT  Hamii  AaiiHBie,  TpnTopepeüpyM  n;e(|)aaH3HpyeT  HAPa  HenapHBix 
nepBOB,  cTOMaToracTpnaecKyio  nepBiiyio  cncTeMy,  oöecneaiiBaeT  cbh3h  sthx  cncTeM 
c  BBimeaeJKaipHMH  OTAeaaMH  HaAraoToaiioro  ranrana  h,  TaniiM  o6pa30M,  aBaaeTca  bbic- 
miiM  BereiaTHBHBiM  n;eHTpoM  nacenoMoro. 
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THE  GEOLOGICAL  HISTORY  AND  EVOLUTION  OF  BEETLES 
A.  G.  Ponomarenko  —  A.  T.  noHOMapeHKo 
(Palaeontological  Institute,  Acad.  Sci.  USSR,  Moscow,  USSR ) 

Our  knowledge  in  the  beetle  evolution  has  much  increased  after  studying  remains 
from  the  permian  and  mesozoic  deposits.  The  oldest  Coleóptera  had  not  any  connections 
with  blattopteroid  insects  including  Protocoleoptera  which  were  the  true  Polyneoptera 
as  it  was  shown  by  J.  Kukalova.  The  similarity  between  Coleóptera  and  Protocoleoptera 
is  convergent. 

All  permian  beetles  belong  to  the  suborder  Archostemata  and  the  oldest  beetles 
are  T shekardocoleidae.  Their  fossil  remains  were  founded  in  lower  Permian  deposits 
(about  200  millions  years  ago)  of  Czechoslovakia  and  Ural,  USSR.  The  family  is  cha¬ 
racterized  by  the  elytral  venation  with  numerous  slanting  principiai  and  intermediate 
longitudinal  veins  and  irregular  crossveins.  Their  body  structure  proves  them  to  be  the 
real  beetles.  They  were  not  an  intermediate  link  between  Megaloptera  and  Coleóptera 
as  R.  A.  Crowson  wrote.  Coleóptera  is  one  of  most  isolated  orders  and  have  not  any 
close  relatives  among  other  Oligoneoptera. 

The  upper  permian  beetles  were  more  various  then  low  permian  ones.  There  were 
six  or  seven  families  of  upper  permian  beetles  described  up  to  now.  Some  beetles  retained 
the  ancestral  habits.  They  lived  in  mould  wood.  Others  passed  to  inhabiting  in  littoral 
zone  and  in  water.  They  probably  were  still  detritophagous.  Their  elytres  had  the  de¬ 
vice  for  keeping  the  air  in  subelytral  space  like  modern  Hygrobia.  This  structure  was 
described  by  B.  B.  Rohdendorf  as  a  split  an  elytra.  The  smooth  elytres  with  better 
hydrodynamic  properties  than  venated  ones  were  developed  by  water  Archostemata. 
There  were  two  different  ways  of  the  origin  of  smooth  elytres  among  Archostemata. 
The  cellulate  elytres  with  mechanically  perfect  venation  had  been  formed  at  first  in 
cupedoid  branch  (P  ermo  cup  edidae — Taldycupedidae) .  Then  the  elytres  with  punctate 
striae  had  been  aquired  by  means  of  veins  wideing.  The  beetles  of  schizophoroid  branch 
(Schizophoridae  and  Catiniidae)  have  developed  the  smooth  elytres  on  the  base  of  the 
unspecialized  venation  and  there  were  not  any  regular  punctate  striae  of  rows  on  their 
elytres.  The  systematic  posizion  of  Asiocoleidae ,  Tricoleidae  and  Rhomb ocoleidae  is 
doubtfull  but  they  appear  to  be  more  allied  with  the  second  branch. 

The  suborders  Polyphaga  and  Adephaga  are  sure  to  arise  from  Archostemata  on 
the  verge  of  Permian  and  Triassic.  The  former  are  similar  with  cupedoid  Archostemata 
in  the  structure  of  elytres,  wings,  base  of  abdomen  and  habits  and  probably  more  close 
related  to  them.  Adephaga  seems  to  be  closer  to  schizophoroid  Archostemata  in  the 
same  structures.  The  position  of  Myxophaga  is  vague.  Crowson  based  this  suborder 
of  four  families  wich  were  isolated  by  Forbes  former  on  the  base  of  wings  venation  and 
folding  pattern.  Forbes  drawn  these  families  together  with  Hydroadephaga.  However 
Crowson  considered  Myxophaga  and  Polyphaga  to  be  close  relatives  because  the  simi¬ 
larity  of  their  larvae.  Really  Myxophaga  can  be  related  with  schizophoroid  Archoste¬ 
mata  but  not  with  Polyphaga. 

The  most  part  of  permien  families  Archostemata  became  extinct  in  the  beginning 
of  the  Triassic  yet  this  suborder  was  the  prevalent  group  of  Coleóptera  up  to  middle 
Jurassic.  There  was  a  big  change  in  beetles  evolution  this  time.  Majority  of  Archoste¬ 
mata  became  extinct  and  the  most  part  of  recent  families  Polyphaga  and  Adephaga 
arised.  There  are  some  extinct  mesozoic  families  among  Adephaga  yet  all  described 
mesozoic  Polyphaga  belong  to  living  families. 

The  cretaceous  beetles  are  little  known.  The  lower  cretaceous  Coleóptera  were  allied 
with  jurassic.  The  change  in  beetles  fauna  in  the  middle  Cretaceus  age  was  not  essential. 
There  were  changes  in  intrafamilies  taxes  only.  The  most  changes  took  place  in  phyto¬ 
phagous  groups  such  as  Phytophaga  and  Rhynchophora. 

The  tertiary  beetles  were  very  close  to  recent  ones.  There  are  no  any  representa¬ 
tives  of  extinct  families  among  numerous  beetles  from  the  Baltic  amber.  Moreover  the 
great  part  of  them  belonged  to  recent  genera.  Therefore  the  dates  on  the  amber  and 
other  tertiary  Coleóptera  is  very  important  for  zoogeography. 


SOME  PECULIARITIES  OF  DEVELOPMENT  OF  DRY  IN  ID AE 
NadezhdaG.  Ponomarenko— -H.  T.  nonoMapeHKo 
(Central  Botanical  Garden,  Moscow,  USSR) 

The  biology  of  parasitic  Hymenopteran  family  Dryinidae  is  very  interesting.  But 
the  majority  of  the  papers  dealing  with  these  interesting  insects  are  of  a  taxonomic  na¬ 
ture  and  our  knowledge  of  the  Dryinid’s  biology  is  very  fragmentary.  Dryinids  are  para- 


sites  of  leaf-hoppers  and  their  larvae  take  some  intermediate  place  between  ecto-  and 
endoparasites.  Biology  of  Dryinid  subfamily  of  Qonatopodinae  is  known  better  than 
of  three  others.  Female  of  Gonatopodinae  inserts  the  egg  between  overlapping  sclerites 
of  the  host  so  place  one  third  of  an  egg  is  external.  The  larva  develops  at  the  same 
place  where  the  egg  has  been  inserted.  The  cast  larval  skins  compose  protective  sac 
covering  the  larva  during  its  life.  As  regards  to  larva  respiration,  all  workers  have  dif¬ 
ferent  opinion.  We  could  prove  that  larva’s  spiracles  are  open.  If  we  place  the  larva 
which  is  inside  of  the  sac  into  the  solution  of  bormine  carmine,  tracheal  sistem  will 
be  coloured  by  colour,  penetrated  through  spiracles. 

Larva  does  not  harm  the  host  while  its  feeding  period  of  12 — 20  days,  but  the  me¬ 
tamorphosis  of  the  host  is  stopped.  If  the  host  has  two  or  three  parasites  the  last  para¬ 
site  always  finishes  its  development.  The  metamorphosis  of  earliest  parasite  is  also 
stopped.  But  if  two  eggs  are  inserted  at  the  same  time,  both  parasites  finisch  their  deve¬ 
lopment.  Either  female,  during  oviposition,  or  larva  secretes  the  substance  which  stops 
the  metamorphosis  of  the  host  as  well  as  the  early  larva  of  the  parasite.  Owing  to  this 
peculiarity  the  host  can’t  get  rid  of  parasite  during  the  moult.  It  is  very  interesting 
fact  as  it  as  always  the  first  parasite  in  others  Hymenopterous  larvae  finishes  its  deve¬ 
lopment. 

The  mouth  parts  of  larva  are  closed  by  cast  larval  skins  during  its  life  on  the  host. 
During  the  first  instar,  larva  has  two  bladders  which  consist  of  one  lay^óf  epithelium. 
The  bladders  begin  from  the  throat  of  parasite,  penetrate  through  larval  skins,  closing 
its  head,  and  touch  the  host’s  intenstine  are  intensively  coloured  on  ribonucleic  acid. 
It  indicates  on  active  synthesis  of  protein.  This  protein  is  sure  to  be  a  ferment  for  active 
transmission  of  food.  The  immediate  transmission  of  food  is  believed  to  be  that  from 
host’s  intestine  to  parasite’s  intestine  by  means  of  parasite’s  bladders.  Thanks  to  this 
mode  of  feeding,  larva  lives  on  the  host  for  a  long  time  and  doesn’t  demage  host’s  in¬ 
ternal  organs.  Feeding  by  means  of  such  bladders  is  not  known  among  other  Hymeno¬ 
pterous  larvae. 

Just  before  the  larva  is  full  grown,  it  eats  out  all  the  contents  of  the  host.  The 
Malpighian  tubes  of  larva  are  not  found.  Defecation  takes  place  after  the  adult  dryinid 
emerges. 


ORIGIN  AND  MAIN  EVOLUTIONARY  TRENDS  OF  NEPOMORPHA  BUGS 

Ju.  A.  Popov  —  K).  A.  n  o  n  o  b 
(Palaeontological  Institute,  Acad.  Sci.  USSR,  Moscow,  USSR) 


Infraorder  Nepomorpha  is  one  of  the  most  specialized  group  of  bugs  adapted  to 
the  aquatic  or  littoral  life,  counting  approximately  2500  species.  The  adaptation  to  the 
water  life  is  a  basis  of  evolution  both  for  Nepomorpha  and  other  nearest  phylogenetic 
infraorder  Gerromorpha. 

The  first  representatives  of  Nepomorpha  seem  to  appear  in  the  beginning  of  the 
Trias  period.  They  were  carnivores  and  inhabited  the  littoral  zone.  In  search  of  prey 
they  came  into  water  sometime  and  later  this  mode  of  life  became  habitual.  Water 
environment  proved  to  be  a  safeguard  for  nymphae  against  dryness  during  arid  pe¬ 
riods  as  well.  In  that  way  the  true  water  forms  appeard,  spending  all  their  lives  in 
water.  Some  primitive  Nepomorpha  ( Ochteridae  and  Gelastocoridae )  preserve  such 
littoral  mode  of  living  till  now. 

We  consider  as  a  most  probable  ancestor  of  all  Nepomorpha  a  hypothetic  littoral 
proto-ochterid-like  form  comprising  the  great  number  of  the  infraorder  plesiomorphies: 
the  unmodificed  anteclypeus,  presence  of  ocelli,  free  long  antennae,  the  well  developed 
inembranae  of  hemielytrae  with  cells  of  venation  and  so  on. 

At  the  same  time  the  proto-ochterid-like  bugs  may  be  supposed  to  derive  from 
other  hypothetic  proto-saldid-like  ancestors.  We  think  that  the  latters  were  members 
of  Gerromorpha  and  gave  birth  to  the  whole  group  of  water-  and  littoral  bugs  ( G  er - 
roidea  and  Leptopodoidea) . 

The  main  concept  of  the  origin  of  Gerroidea  ( =Amphibiocorisae )  today  considers 
the  derivation  of  Gerroidea  from  the  saldid-like  ancestors  i.  e.  Leptopodoidea  (fig.  1). 

According  to  Parsons  suppositions  of  1965  entering  into  water  of  proto-ochterid 
ancestors  alongside  with  their  isolation  from  littoral  forms  inside  of  the  infraorder 
Nepomorpha  (  =  Hydrocorisae )  was  realized  thrice. 

Nepoidea  first  derived  from  the  littoral  stem  and  they  got  into  water,  perhaps, 
in  the  early  Trias.  This  evolutionary  trend  is  characterized  by  the  development  of  respi¬ 
ratory  tube  (syphon),  fusing  of  the  external  head  sclerites  with  the  unmodified  an¬ 
teclypeus,  appearence  of  the  filter  system  of  the  food  pump  and  the  discrepancy  of 
leg  coxae  ( Nepidae ).  Swimming  forms  are  represented  by  the  jurassic  Stygeonepidae 
and  the  modern  Belo  sto  matidae. 
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The  following  coming  into  water  appeares  to  be  almost  simulteneous  ( Corixoidea , 
ISaucoroidea,  Notonectoidea) .  This  trend  is  characterized  hy  the  subsequent  integration 
of  the  head  sclerites  (the  spreading  and  the  total  fusing  of  the  anteclypeus),  the  follo¬ 
wing  development  and  the  complication  of  the  filter  system,  the  transpiration  being 
realized  hy  a  system  of  bubbles  on  the  body  surface  («physical  gills»). 

Corixoidea  arose  due  to  transition  to  the  phytozoophagy  and  directly  to  phyto- 
phagy.  The  development  of  the  strongly  specialized  features  in  the  modern  Corixidae 
(mouth  apparat,  system  of  stridulators  and  others)  allows  to  increase  considerably 
the  volume  of  the  modem  family.  This  group  of  the  water  bugs  is  suggested  to  appear 
during  the  second  half  of  Trias. 

ISaucoroidea  derived  from  some  active  littoral  predatory  bugs  like  the  modern 
Gelastocoridae.  This  group  was  represented  by  many  taxa  already  in  Mesozoic. 

At  last  already  directly  from  ISaucoroidea,  ISotonectoidea  led  their  origin 
in  the  end  of  Trias.  It  took  place  by  means  of  isolation  of  the  water  forms  with  the 
strong  convex  body  and  the  rooflayed  hemyelitron.  The  evolution  Notonectoidea  pro¬ 
ceeded  by  two  trends:  notonectoidous  (N otoñe ctidae)  and  helotrephoidous  (jurassic 
Scaphocoridae,  cretaceous  Mesotrephidae ,  modern  Helotrephidae  and  Pleidae ). 

The  main  littoral  stem  ( Gelastocoroidea )  evoluted  into  two  modern  families:  the 
generalized  Ochteridae  and  the  specialized  Gelastocoridae.  In  the  Nepomorpha  deve¬ 
lopment  of  this  trend  some  complication  of  the  filter  system  of  the  food  pump  is 
pecular. 

So,  the  infraorder  Nepomorpha  (i.  e.  Iiydrocorisae)  arose,  probably,  in  the  begin¬ 
ning  of  Trias,  with  all  its  superfamilies  largely  represented  in  the  Mesozoi  (excluding 
Ochteroidea).  The  first  Nepomorpha  were  carnivores,  inhabited  littoral  sites  and  might 
be  regarded  as  members  of  Ochteroidea  superfamily.  The  transition  of  ancient  littoral 
Ochteroidea  to  a  stable  aquatic  mode  of  life  was  realized  not  once.  The  first  were 
Nepoidea ,  who  made  it  in  the  early  Trias,  then,  in  the  second  half  of  the  Trias,  Cor i- 
xoidea  repeated  their  way,  almost  simultaneously  with  them  were  Naucoridae. 


LE  ROLE  DES  INDICES  LARVAIRES  DANS  LA  SYSTÉMATIQUE 

DES  ST  AP  HY  LIN  ID  AE 

V.  A.  Potockaja  —  B.  A.  IÏOTonjKaH 

(Institut  des  morphologie  évolutionelle  et  écologie  des  Animaux  Acad. 

Sci.  URSS ,  URSS) 


L’étude  des  indices  larvaires  permet  de  préciser  la  position  systématique  des 
espèces,  des  genres  et  des  tribus  de  la  famille  Staphylinidae.  Ainsi  l’étude  de  ces 
indices  permet  de  conclure  que  la  systématique  du  genre  Philonthus  est  probablement 
dans  une  grande  mesure  artificielle.  L’étude  des  larves  permet  de  diviser  les  larves 
du  genre  Philonthus  en  deux  grands  groupes  qui  ne  correspondent  à  aucun  groupe¬ 
ment  fait  d’après  les  imagos.  Le  premier  groupe  comprend  les  larves  qui  portent  une 
brosse  tibiale  sur  les  tibias  antérieurs.  Le  premier  article  des  urogomphes  chez  les 
représentants  de  ce  groupe  est  plus  long  que  le  pseudopode  anal.  Les  espèces  suivan¬ 
tes  y  entrent:  Ph.  splendens  F.,  Ph.  decorus  Grav.,  Ph.  nitidus  F.,  Ph.  carbonarius 
Gyll.,  Ph.  politus  L.,  Ph.  fuscipennis  Mann,  et  Ph.  chalceus  Steph.  Le  deuxième  groupe 
comprend  les  larves  qui  ne  portent  pas  de  brosse  tibialé,  le  premier  article  des  uro¬ 
gomphes  est  égale  ou  un  peu  plus  court  que  le  pseudopode  anal.  Les  espèces  suivan¬ 
tes  y  entrent  Ph.  laminatus  Creutz.,  Ph.  cephalotes  Grav.,  Ph.  sanguinolentus  Grav., 
Ph.  dimidiatus  Sahib.,  Ph.  diversipennis  Bern.,  Ph.  varians  Payk.,  Ph.  varius  Gyll., 
Ph.  albipes  Grav.,  Ph.  debilis  Grav.,  Ph.  agilis  Grav.  Il  est  possible  que  les  groupes 
susmentionnés  sont  mélangés,  car  les  larves  du  genre  Philonthus  ne  sont  pas  encore 
suffisament  étudiées.  Or  on  peut  dire  que  la  larve  de  Ph.  splendens  ressemble  beau¬ 
coup  par  sa  structure  à  la  larve  de  Ph.  nitidus  bien  que  ces  espèces  ne  soient 
pas  considérées  comme  des  espèces  voisines.  En  même  temps  il  est  à  signaler  que 
larve  de  Ph.  agilis  est  bien  proche  de  la  larve  de  P  h.  debilis.  On  ne  trouve  pas  d’in¬ 
dices  qui  permettent  de  rapporter  Ph,  agilis  à  un  sous-genre  ou  même  à  un  genre 
particulier. 

On  trouve  un  autre  exemple  du  rôle  des  indices  larvaires  en  étudiant  les  larves 
du  genre  Staphylinus  L.  Les  auteurs  contemporains  divisent  ce  genre  en  deux 
genres  —  Ocypus  Leach,  et  Staphylinus  L.  L’étude  des  indices  larvaires  permet  de  dire 
que  cette  opinion  est  à  contester  et  que  le  point  de  vue  d’après  lequel  on  regardait 
le  genre  Staphylinus  comme  un  genre  uni  est  préférable. 

La  division  contemporaine  en  deux  tribus:  Othniini ,  qui  embrasse  les  genres 
Othius  et  Atrecus ,  et  Xantholinini  qui  comprend  les  genres  Xantholinus  et  Nudobius 
n’est  point  confirmée  non  plus  par  le  materiel  larvaire.  Les  larves  du  genre  Atrecus 
sont  bien  plus  proches  des  larves  du  genre  Nudobius. 
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On  peut  ajouter  que  les  auteurs  contemporains  estiment  que  la  tribu  Omaliini  est 
la  plus  primitive  dans  la  famille  Staphylinidae  et  que  sousfamille  Aleocharinae  est 
la  plus  évoluée.  Le  résultat  des  études  des  larves  ne  confirme  pas  ce  point  de  vue. 
On  n’a  trouvé  dans  la  structure  des  larves  de  ces  groupes  aucun  indice  qui  aurait 
permis  d'affirmer  qu’un  de  ces  groupes  est  plus  évolué  que  l’autre. 


THE  NEW  DRAGONFLIES  FROM  THE  JURASSIC  OF  KARATAU 
AND  THEIR  SYSTEMATIC  POSITION 

L.  N.  P  r  i  t  y  k  i  n  a  —  JL  H.  n  p  n  t  bi  k  h  h  a 

(Palaeontological  Institute,  Acad.  Sci.  USSR,  Moscow,  USSR ) 

The  object  of  our  investigation  is  fossil  dragonflies  (about  hundred  specimens 
from  the  Mikhailovka-locality  (Kazakhstan,  the  southern  part  of  Karatau  ridge).  Our 
study  showed  that  the  Odonatous  fauna  from  deposits  of  the  Jurassic  like  of  Karatau 
is  rich  and  diverse.  This  fauna  includes  29  species  of  21  genera,  14  families,  6  super¬ 
families  and  4  suborders.  Most  of  taxa  are  new  (25  species,  16  genera,  5  families  and 
1  superfamily).  Until  now  it  was  known  only  4  species  of  the  dragonflies  from  Kara¬ 
tau  described  by  A.  V.  Martynov  from  Galkino  and  Karabastau  localities.  The  Odona¬ 
tous  fauna  of  Karatau  can  be  compared  with  the  recent  tropical  ones  and  might  have 
exceeded  it.  Taking  into  account  that  not  all  species  of  the  real  Karatau  fauna  are 
represented  we  have  to  suppose  that  the  above  number  of  the  taxa  doesn’t  cover  all 
the  diversity  of  the  Karatau  dragonflies. 

Most  of  the  remains  are  Anisoptera  to  which  belong  13  species,  10  genera,  7  fami¬ 
lies  and  2  superfamilies.  The  true  Zygoptera  (8  species,  6  genera,  3  families,  2  super¬ 
families),  Anisozygoptera  (6  species,  4  genera.  3  families,  1  superfamily)  and  Proto- 
zygoptera  (2  species  of  a  single  genus  and  family),  occur  more  rarely  in  Karatau.. 

The  comparison  of  the  Karatau  fauna  with  other  Jurassic  ones  shows  its  great 
peculiarity.  Until  now  most  of  the  dragonflies  from  the  upperjurassic  fauna  were 
described  from  Solenhofen  (Bavaria).  About  25  species  were  reported.  This  fauna  is 
most  similar  to  that  of  Karatau  in  its  composition  of  Anisoptera  (2  common  genera 
and  1  similar  genus)  and  in  the  presence  of  the  superfamily  Agrionoidea  from  the 
suborder  Zygoptera.  The  Solenhofen  fauna  differs  strongly  from  the  latter  by  the- 
absence  of  Protozygoptera  and  the  less  number  of  Anisozygoptera  representatives. 

The  Karatau  fauna  differs  from  the  Liassic  fauna  of  the  West  Europe  and  Middle 
Asia  hy  much  greater  diversity.  The  Karatau  fauna  is  most  peculiar  in  the  composi¬ 
tion  of  suborder  Zygoptera  to  which  a  new  superfamily  Oreopteridea  with  two  fami¬ 
lies,  4  genera  and  7  species  belong.  It  is  characteristic  the  presence  of  three  families: 
of  Anisoptera  including  two  recent  ones  ( Gomphidae ,  Petaluridae) .  Anisozygoptera 
are  considerable  reacher  in  Karatau  than  in  the  Liassic  fauna.  It  should  be  noted’ 
also  the  relict  representatives  of  Protozygoptera,  Protomyrmeleontidae  in  the  Karatau 
fauna  which  had  been  erroneously  included  earlier  into  Zygoptera.  Some  dragonflies 
from  Karatau  are  characterized  by  small  size  and  a  poor  flight  ( Oreopteridea )  that  de¬ 
termines  peculiarities  of  their  fossilisation  and  a  small  probability  of  their  dispersion 
like  the  Zygoptera. 


BBOJIIOIfHH  OPTOnTEPOH^HBIX  CTPYKTYP  B  TOJIOBE 
nOJiyTKECTKOKPBIJTBIX  ( HETEROPTERA ,  INSECT  A) 

L.  V.  Putschkova  —  JI.  B.  n  y  u  k  o  b  a 

(Kueecnuû  eoe.  ynueepeurer,  CCCP) 


ConocTaBJieHne  CTpyKTyp  opTonTepon^Hon  tojiobli  h  tojiobli  nony/KecTKOHptuitix 
CBn^eTejiLCTByeT,  uto  y  Heteroptera  BamHenmnM  $opMoo6pa3yiom;nM  $aKTopoM  hb- 
JineTCH  MoigHoe  pa3BHTne  qubapnajiBHoro  Hacoca,  oöycjiOBHBinee:  a)  coKpaiqemie  npo- 
THHieiiHOCTH  wiotkii;  6)  cjiiiHHHe  Ji6a  h  KJinneyca  b  $poHTOKJinneyc  npn  BBiTecHemiit 
nocT(|)poHTajii>HLix  ajieMeHTOB  KpaHnyMa  Kay^ajiBHo  n  uacTo  HH3Be,n;eHHBix  æo  y3KOH 
noJiocKii  b^ojib  3aTLiJiOHiioro  OTBepcmn;  b)  y^jnraemie  npe,n;rjia3HnnHBix  CTpyKTyp- 
anHKpaHHyMa,  pacujieHemie  KJinneajiBHon  oöjiacTii  Ha  Gojiee  iijih  MeHee  oTueTJinBBie 
anTe-  h  nocTKJinneyc  n  noHBJieHne  napaKJinneaJiBHtix  CTpyKTyp  b  Bii^e  MaHßiiöyjmp- 
HBix  n  MaKcnjumpHBix  njiacTHHOK. 
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Ciiogrpacc  (Snodgrass,  1938)  cniiTaji  MaKciijumpiiBie  njiacTHHKH  yuacTKaMii  nmo$a- 
pHHKca,  BBimegmuMH  Ha  noBepxHocTB  annKpaffliyivia  b  cbh3h  c  pa3BiiTneM  BHgorHaTnn. 
B  gencTBiiTejiBHOCTii  B03HiiKH0Beime  MaKCHJiJiapHbix  njiacTimoK  Bpag  jih  OTjmqajiocB 
npiiHpimnajiLHo  ot  bo3hhkhobghhh  MaHgnôyjmpHBix.  Te  n  gpyrne,  no-BHgHMOMy,  cbh- 
■3ain>i  reiieTHHecKn  c  napaTeprajiBHLiMn  jionacTHMii  —  gepnBaTaMii  xeTOHocHLix  gop- 
cajiLHbix  njiacTimoK  JioöonogiiBix  aimejmg  —  gaJiemix  npegKOB  Bcex  HJiemicTOHorHx. 
3a  iix  caeT  b  KpamiyMe  HacenoMbix  bo3hhkjih  BepxHHH  ryöa  n  KJinneyc,  a  TaKîKe  Te- 
MeHHBie  CTpyKTypBi  (IIIapoB,  1966).  HecoMneiiHBiMii  ocTaTKaMii  napaTeprajiBHBix  jiona- 
-CTen  MaiigiiéyjmpHoro,  MaKcmuinpHoro  n  jiaöiiajiBHoro  cemeHTOB  hbjihiotch  cyöreHajiB- 
HBie  BJieMeHTBi  (nmocTOMa)  opTonTepongHoä  tojiobbi.  OHn  Majio3aMeTHBi  y  rpBmyignx 
HaceKOMBix,  ho  hx  BaîKHoe  Mop(|)oreHeTHaecKoe  3Hauemie  gjin  tojiobbi  gByKpBurax  nog- 
aepKHBaJiocB  CHOgrpaccoM  (1935).  9to  y3Kne  BajiHKOBHgHBie  CKJiagKH  Hag  ocHOBaHneM 
poTOBBix  npngaTKOB,  oTrpaHiiaeiiHBie  CBepxy  ot  coöctbghho  amiKpaHnyMa  öokobbim 
npogojDKetineM  amicTOMajiBHoro  mBa.  nocjiegHiiii  oTgejmeT  gepimaT  jiaöpaJiBnoro  Tep- 
riiTa  —  jio6  —  ot  napaTeprajiBHBix  CTpyKTyp  9Toro  cemeHTa.  Tannivi  oöpa30M,  cyöre- 
HaJiBHBie  ajieMenTBi  3aHHMaiOT  TnnnuHoe  gjin  napaTeprajiBHBix  CTpyKTyp  nojioHîemie, 
h  iix  roMOJiornn  c  nocjiegHHMH  HecoMHeHHa. 

B  re.MHnTepoHgHOH  rojiOBe  gepHBaTBi  napaTeprajiBHBix  aonacTen  oöpa3yioT  gBe 
napBi  igeuHBix  OBarnHapnä,  no  nape  Ha  KajKgBiä  aejiiocTHoiì  cerMeiiT.  3to  HenpaBHJiBHO 
KOHnaecKiie  KaMepBi,  pacnojionieHHBie  ogHa  Hag  gpyroñ  b  annnajiBHOH  aacrn  tojiobbi  h 
OTKpBiTBie  C3agn  b  ee  noJiocTB.  HapyjKHBie  xHTHHii3npoBaHHBie  ctghkh  aBarnHagnn 
BxogHT  b  cocTaB  3HHKpaHHyMa  nan  MaHgnôyjinpHBie  h  MaKcnjiJinpHBie  njiacTHHKH,  a  nx 
BIIVTpeHHHe  CTeHKII  MeiVl6paH03HBI  H  npHJKHMaiOT  6a3aJIBHBie  OTpe3KH  aeJIIOCTHBIX  CTH- 
jieTOB  K  KpBLTBHM  THno(J)apHHKca.  IIporpeccnBHoe  3HaaeHHe  B03HHKH0Bemm  igemiBix 
HBarnHagHH  3aKJiioaaeTCH  b  C03gaHira  onopBi  gjin  ynpyroro  oô^egnneuHn  CTHjieTOB 
b  TecHBiii  nyaoK  Ha  BepmnHe  annKpamiyivia.  Ero  $opMnpoBaHne  —  Heo6xogHMan  npeg- 
nocBiJiKa  cocyigero  cnocoöa  nnTaHHH,  Tan  Kan  tojibko  b  nyune  bo3mo>kho  nocTpoemie 
cHCTeMBi  KanHJiJinpoB,  oôJieruaioigeH  3acacBiBaHne  mngKOH  ningn  b  gnöapnyM. 

OgHOBpeMeHHo  Ha  aejiiocTHBix  npngaTKax  npegKOB  reMiinTepongHBix  HacenoMBix 
060C0611JIHCB  ocTpBie  mimoBHgHBie  cthjigtbi,  oöecneaiiBiniie  Hagpe3aHiie  nJienoK,  nonpBi- 
Baioignx  nHTaTejiBHBiH  cyßcTpaT.  ¿JajiBHenmee  pa3BiiTne  npegKOB  nojiynmcTKOKpBiJiBix 
conpoBOîKgaJiocB  pegyngnen  HacTomgHx  MaHgnöyji  11  m&kchjiji  (bo3moîkho,  h  cjinuHneivi 
hx  ocTaTKOB  c  igeHHBiMH  BBarHHagHHMH) ,  yTpaToii  TeHTopnyMa  h  CMergeHHeM  npn- 
KpenaeiiHBix  k  Heiviy  MBiing  Ha  gpyrne  ajieivieHTBi  KpamiyMa,  a  rjiaBHoe,  ygjiHHemieM 
CTHJieTOB. 

HopMaaBHoe  (JyHKgHOHHpoBamie  ganHHBix  ctiijigtob  hgbo3mo>kho  6e3  CTpyKTyp, 
npegoTBpargaioigHx  hx  pacxojKgemie  3a  npegeaann  annKpamiyivia.  y  noayaœcTKOKpBi- 
jiBix  3Ta  poaB  $yTaHpa  BBinojiHueTcn  hhjkhgh  ry6oii. 


LES  ORGANES  NEUROHÉMAUX  MÉTAMÉRIQUES  VENTRAUX 

DES  INSECTES 

M.  R  a  a  b  e 
(France) 

L’existence  de  nombreuses  cellules  neurosécrétrices  dans  les  ganglions  de  la 
chaîne  nerveuse  ventrale  des  Insectes  posait  le  problème  du  lieu  de  stockage  et  de 
décharge  des  produits  de  neurosécrétion. 

Des  organes  neurohémaux  métamériques  ont  été  découverts  chez  les  Phasmides. 
Ils  sont  associés  au  système  nerveux  sympathique  impair  et  se  présentent  comme  des 
renflements  des  nerfs  transverses  issus  du  nerf  médian.  C’est  pourquoi  nous  leur  avons 
donné  le  nom  d’organes  périsympatiques.  Ils  sont  présents  dans  les  segments  abdomi¬ 
naux  1  à  8  et  également  dans  la  tête. 

En  coupe  histologique  leur  structure  rappelle'  celle  de  la  partie  neurohémale  des 
corpora  cardiaca.  Ils  contiennent  de  nombreuses  terminaisons  nerveuses  ramifiées, 
chargées  de  produits  de  neurosécrétion  fortement  colorés  par  l’azocarmin  de  la  techni¬ 
que  Il  l’azan.  On  y  trouve  également  d’abondants  noyaux  gliaux  et  quelques  lacunes. 
L’enveloppe  gliale  qui  les  entoure  est  très  mince  et  s’invagine  profondément.  Une 
étude  en  microscopie  électronique,  en  collaboration  avec  F.  Ramade  a^  confirmé  qu’il 
s’agissait  bien  d’organes  neurohémaux.  Elle  a  mis  en  évidence  la  présence  de  nom¬ 
breuses  fibres  nerveuses  chargées  de  grains  osmiophiles.  Les  produits  de  sécrétion  des 
organes  périsympathiques  se  colorent  fortement  par  l’azocarmin  mais  ne  retiennent 
ni  la  fuchsine  paraldéhyde,  ni  l’hématoxyline  chromique  de  la  méthode  de  Gomori. 
Ils  ont  cependant  une  certaine  affinité  pour  la  phloxine.  D’après  leurs  réactions 
tinctoriales  ils  semblent  donc  contenir  uniquement  les  produits  de  sécrétion  des  cellu¬ 
les  neurosécrétrices  du  type  C.  Les  recherches  histochimiques  effectuées  jusqu’à  pré- 
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sent  n’ont  donné  que  des  résultats  négatifs  (P.  A.  S.,  Bleu  de  Toluidine,  R.  S.  R.t 
Ninhydrine  Schiff,  réaction  argentaffine,  méthode  des  amines  biogènes  de  Falck). 

Des  recherches  ont  été  entreprises  sur  différents  autres  ordres  d’insectes  afin  de 
voir  si  de  semblables  dispositifs  étaient  répandus  chez  les  Insectes.  Des  résultats 
positifs  ont  été  obtenus  chez  les  Criquets  par  D.  Chalaye  et  les  Blattes  par  N.  de 
Bessé.  Chez  ces  espèces  les  organes  pérysympathiques  sont  impairs  et  situés  sur  le 
nerf  médian  au  voisinage  des  ganglions.  Chez  les  Blattes  des  organes  thoraciques  ont 
été  observés.  Récemment  des  formations  semblables  ont  été  découvertes  chez  des 


3 


Systeme  nerveux  central 
Systeme  nerveux  sympathique  impair 
Organe  neurohémal 


Répartition  des  organes  neurohémaux  métamériques. 

1  —  Phasmoptères,  Clitumnus ;  2  —  Dictyoptères,  Periplaneta’,  3  —  Orthoptères,  Locusta ;  4  — 

Hyménoptères,  Vespa ;  5  —  Coléoptères,  Chry  socar  abus\  6  —  Coléoptères,  Oryctes. 


Hyménoptères  de  la  famille  des  Vespidae  ( Vespa  crabro  et  Vespula  germanica)  par 
A.  Provansal,  et  certains  Coléoptères  de  la  famille  des  Carabidae  ( Chrysocarabus 
auronitens  et  Cychrus  carabeoides)  par  J.  P.  Grillot.  Il  faut  signaler  cependant  que 
chez  les  Hyménoptères  étudiés  il  existe  également  un  second  type  d’organes  neurohé¬ 
maux  localisé  sur  les  nerfs  segmentaires  mais  présentant  une  structure  voisine  de 
celle  des  organes  périsympatiques.  Chez  certains  Coléoptères  ( Oryctes  rhinoceros  et 
Melolontha  melolontha)  où  le  système  nerveux  central  est  très  condensé  et  où  le 
système  nerveux  sympatique  impair  n’est  pas  individualisé  les  dispositifs  sont  assez 
différents.  Les  organes  neurohémaux  présentent  toujours  une  disposition  métaméri- 
que  mais  ils  sont  localisée  à  l’intérieur  même  de  la  masse  nerveuse,  dans  la  région 
médiane  antéro-dorsale  de  chaque  unité  correspondant  aux  ganglions  abdominaux  2 
à  8.  Chez  la  larve  la  formation  neurohémale  se  trouve  dans  le  périlemme  et  consiste 
en  de  nombreuses  flaques  de  neurosécrétion.  Chez  l’adulte  la  structure  est  un  peu 
différente  et  semble  plus  fonctionnelle.  Les  produits  de  neurosécrétion  sont  localisée 
dans  le  neurilemme  qui  s’est  considérablement  accru  en  même  temps  qu’aminci  et 
a  acquis  une  structure  alvéolaire.  On  observe  au  voisinage  des  fibres  neurosécrétrices 
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quelques  noyaux.  Ils  pourraient  correspondre  à  des  cellules  du  périlemme  qui,  après 
sécrétion  du  neurilemme  auraient  subi  une  certaine  régression. 

Du  point  de  vue  physiologique  des  recherches  expérimentales  (Raabe,  Cazal, 
Chalaye,  de  Bessé)  ont  montré  que  les  organes  périsympathiques  des  Phasmides.  des 
Blattes  et  des  Criquets  ont  une  action  cardioaccélératrice  et  une  action  antidiurétique 
sur  les  tubes  de  Malpighi  et  le  rectum  in  vitro  (de  Bessé  et  Cazal).  Par  leur  structure 
comme  par  leur  activité  physiologique  ils  s’apparentent  donc  aux  corpora  cardiaca. 


NOUVELLES  PARTICULARITÉS  SUR  LA  CONSTITUTION  ET  LA  STRUCTURE 
DE  L’OVIPOSITEUR  CHEZ  LES  HYMÉNOPTÈRES  CHALCIDOIDES 

V.  Gh.  Radu  et  Margareta  Botzoc 

(Université  de  Cluj,  România) 


Nous  investirons  surtout  les  particularités  structurelles  les  plus  significatives  du 
point  de  vue  eco-physiologique  de  l’ovipositeur. 

1.  La  présence  chez  certaines  espèces  ( Decatoma )  de  petits  denticules  sur  la  face 
ventrale  ainsi  que  sur  la  face  dorsale  de  la  pointe  de  la  térèbre.  Chez  Decatoma  ils 
sont  nombreux,  disposés  en  deux  rangées  longitudinales,  ressemblant  à  une  lime. 

2.  La  pointe  de  la  térèbre  est  pourvue  de  petits  poils,  probablement  sensitifs,  non 
seulement  sur  la  gaine,  mais  aussi  sur  les  stylets. 

3.  Chez  Cerapterocerus ,  la  pointe  de  la  térèbre  est  pourvue,  sur  la  face  ventrale, 
en  position  sous-terminale,  d’une  échrancure,  probablement  un  orifice  de  sortie  des 
oeufs. 

4.  Le  canal  de  la  térèbre  est  pourvu,  dans  toute  sa  longueur,  de  fins  poils,  plus 
forts  à  la  base  de  la  térèbre,  dirigés  vers  la  pointe  de  celle-ci.  On  peut  concevoir  que 
ces  poils  assurent  l’introduction  et  le  sens  de  la  circulation  des  oeufs  dans  la  térèbre. 

5.  La  coaptation  des  deux  valves  2  de  la  térèbre  se  réalise  par:  la  décussation  du 
bulbe  qui  possède  plus  de  deux  bandes  transversales  (8  chez  Monodontomerus ,  28  chez 
Pachyneuron );  par  des  crêtes-dents  et  des  fossetes  alignés  sur  les  bords  des  valves  sur 
toute  leur  longueur;  par  la  soudure  médiane  des  deux  parties  à  la  pointe  de  la  térèbre. 

6.  Chez  certaines  espèces  ( Pachyneuron ,  Teleogmus )  l’articulation  de  l’extrémité 
proximale  des  stylets  à  l’angle  externe  des  valvifères  1  se  fait  par  l’intermède  d’une 
longue  baguette,  ce  qui  assure  une  ample  mobilité  des  stylets. 

7.  L’existence,  chez  certaines  espèces,  d’un  méchanisme  situé  vers  l’extrémité  de 
l’ovipositeur,  constitué  par  deux  apodèmes  pourvues  de  musculature,  fonctionnant 
comme  une  sorte  de  pince,  pouvant  écarter  le  bord  libre  des  deux  valvifères  2,  donc 
élargir  la  gouttière  qu’elles  forment  et  libérer  ainsi  le  stylet  ou  lui  donnant  la  possi¬ 
bilité  de  reprendre  facilement  sa  place  dans  la  gouttière. 

8.  La  position  du  bulbe  de  la  térèbre  par  rapport  au  gaster  est  variable,  par 
conséquence  la  longueur  et  la  forme  de  la  térèbre  varient  aussi. 

Ainsi,  le  bulbe  peut  être  situé  dans  la  moitié  postérieure  du  gaster,  la  térèbre 
assez  courte  ( Metaphycus ,  Mycroterus),  ou  plus  ou  moins  rapproché  du  pédoncule 
gastérien  ( Pachyneuron ,  Tetrastychus) ,  la  longueur  de  la  térèbre  pouvement  égaler 
celle  du  gaster  ( Elasmus ,  Cerapterocerus) . 

Decatoma  biguttata  et  Anaphes  sp.  présentent,  à  ce  point  de  vue,  deux  cas  parti¬ 
culiers. 

Chez  Decatoma ,  le  bulbe,  déplacé  vers  l’avant,  et  arrivé  au  ^pédoncule  gastérien, 
continue  à  se  déplacer  vers  la  partie  dorsale  et  puis  vers  l’extremité  postérieure  du 
gaster,  où  il  reste  localisé.  La  térèbre  devient  ainsi  très  longue  et  largement  recour¬ 
bée  en  boucle  presque  close. 

Chez  Anaphes ,  le  bulbe  a  subi  un  renversement  de  180°.  La  térèbre  s’y  détache 
vers  l’avant  et,  arrivée  au  pédoncule  gastérien,  fait  un  recourbement  ventral  de  180° 
se  dirigeant  vers  l’extrémité  postérieure  du  gaster;  elle  prend  ainsi  la  forme  d’un 
crochet,  dont  l’anse  ventrale  est  retenue  en  place  par  un  dispositif  très  particulier. 


HISTOPHYSIOLOGIE  DES  NEUROSËCRÉTIONS  DE  LA  PARS 
INTERCEREBRALIS  CHEZ  MUSCA  DOMESTICA  L.  {DIPTERA) 

F.  R  a  m  a  d  e 

(Laboratoire  de  Zoologie,  Institut  National  Agronomique,  Paris,  France) 

A  l’image  de  ce  que  l’on  observe  chez  les  autres  insectes,  la  pars  intercerebralis 
de  la  mouche  domestique  est  située  dans  la  région  médio-dorsale  du  cerveau,  un  peu 
en  avant  du  pédoncule  ocellaire  lequel  résulte  de  la  confluence  des  trois  nerfs  ocellai- 
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res  en  un  faisceau  unique.  En  coupe  transversale,  elle  se  loge  dans  un  sillon  délimité 
par  la  surface  des  neuropiles  dont  la  profondeur  va  croissante  d’avant  en  arrière; 
dans  sa  région  centrale,  elle  entre  en  contact  avec  l’enveloppe  conjonctive  du  cerveau; 
le  perineurium,  dont  elle  n’est  séparée  que  par  une  mince  couche  de  glioplasme. 

La  pars  intercerebralis  renferme  les  perikaryon  de  nombreux  neurones,  tous  de 
grande  taille,  divers  gliocytes  et  des  cellules  dénommées  vacuolaires  au  cytoplasme 
distendu  par  d’énormes  vacuoles  hyalines. 

Les  cellules  neurosécrétrices  (CNS)  constituent  la  majorité  des  éléments  cellu¬ 
laires  de  la  pars  intercerebralis;  on  y  rencontre  aussi  des  neurones  non  neurosécré¬ 
teurs  situés  plus  profondément,  dénommés  «neurones  géants»  á  cause  de  leur  taille 
particulièrement  grande,  qui  atteint  et  même  dépasse  30. 

Nous  distinguons  trois  catégories  de  CNS:  les  types  A  et  B,  positifs  aux  réactions 
de  Gomori  (Fuchsine  paraldéhyde  et  Hématoxyline  chromique-phloxine) ,  et  le  type  C, 
Gomori  négatif.  Elles  possèdent  toutes  un  cytoplasme  colorable  au  picroindigocarmin 
au  ponceau  de  xylidine  et  à  l’Azan. 

Nous  dénombrons  en  moyenne  11  CNS  A  localisées  à  la  partie  superficielles 
de  la  pars  intercerebralis.  Elles  présentent  dans  leur  cytoplasme  des  flaques  de  ma¬ 
tériel  colorable  en  bleu  à  l’hématoxyline  chromique  et  en  violet  pourpre  à  la  fuchsine 
paraldéhyde;  très  chromophiles,  elles  retiennent  aussi  fortement  la  Tbionine  paral¬ 
déhyde  et  le  bleu  victoria.  Ces  cellules  se  divisent  en  deux  groupes:  8  à  9  sur  ce 
total  représentent  les  CNS  A  au  sent  strict,  3  à  4,  que  nous  dénommons  A',  ont  un 
noyau  plus  volumineaux,  sont  moins  chromophiles  et  disposées  plus  en  profondeur 
dans  le  sillon  protocérébral. 

Les  cellules  B,  au  nombre  de  16  en  moyenne,  sont  situées  au-dessous  des  CNS  A. 
Elles  s’en  distinguent  par  leur  taille  supérieure  et  leur  noyau  aux  contours  moins 
réguliers.  Leur  cytoplasme  est  fortement  pbloxinophile  et  les  flaques  de  neurosécré¬ 
tion  qu’il  renferme  se  colorent  en  violet  pâle  à  la  FP. 

Les  cellules  C,  moins  nombreuses  (3  à  5)  et  Gomori  négatives,  se  colorent  à 
l’Azan;  elles  sont  situées  dans  les  régions  les  plus  profondes  de  la  pars  intercerebra¬ 
lis,  entre  les  cellules  B  et  les  neurones  géants. 

Les  cellules  A  renferment  dans  leur  cytoplasme  une  protéine  riche  en  Cystéine- 
Cystine;  les  réactions  de  détection  des  groupements  — S — S —  et  — SH  sont  très 
intenses  au  niveau  de  leurs  flaques  de  neurosécrétion.  Celles-ci  se  colorent  en  bleu  vif 
à  l’acide  performique  —  Bleu  Alcian,  en  violet  pâle  au  Néotétrazolium  et  en  vert  au 
Ferocyanure  férique,  enfin  en  organge  au  RSR.  Les  cellules  B  ne  prennent  que 
faiblement  ces  mêmes  réactifs,  les  C  sont  négatives. 

Les  CNS  présentent  une  forte  basophilie  cytoplasmique  ainsi  qu’en  attestent  les 
colorations  au  Bleu  de  Toluidine  tamponné  et  à  la  gallocyanine  qui  disparait  sous 
Faction  de  la  RNase. 

Examinée  en  microscopie  électronique,  la  pars  intercerebralis  présente  trois 
catégories  de  CNS  que  correspondent  vraisemblablement  aux  types  A,  B  et  C. 
Les  deux  premières  sont  macrogranulaires:  elles  renferment  des  granules  intracy¬ 
toplasmiques  osmiophiles,  ayant  2.500  Â  de  diamètre,  la  troisième  située  plus  en  pro¬ 
fondeur  dans  le  sillon  protocérébral  est  microgranulaire,  les  grains  élémentaires  de 
neurosécrétion  dont  elles  sont  pourvues  sont  de  taille  plus  faible  (1.500  Ä). 

La  colorabilité  des  CNS  montre  d’importantes  variations  au  cours  de  la  vie  imagi- 
naie.  Très  faible  chez  les  individus  venant  d’éclore,  elle  s’accroit  rapidement  dans  les 
jours  qui  suivent  l’émergence.  Chez  des  mouches  âgées  de  24  heures,  on  observe  dans 
le  cytoplasme  des  CNS  A  et  B  de  fines  granulations  Gomori  positives.  A  l’âge  de 
3  jours,  celui-ci  est  rempli  de  flaques  et  de  mottes  aux  contours  irréguliers  et  de 
teinte  plus  sombre.  Celles-ci  deviennent  confluentes  et  occupent  tout  le  cytoplasme 
entre  le  4me  et  le  7me  jour  de  la  vie  imaginale. 

Nous  observons  chez  la  mouche  domestique  une  corrélation  entre  la  charge 
progressive  des  CNS  et  la  maturation  des  ovocytes  dans  les  follicules  arrivant  à  ma¬ 
turité  au  cours  du  premier  cycle  gonotrophique. 

Nos  recherches  ont  aussi  permis  d’apporter  des  arguments  expérimentaux  en  fa¬ 
veur  de  la  multiplicité  des  types  cellulaires  constituant  la  pars  intercerebralis. 
En  effet,  pour  certains  auteurs,  les  variations  de  colorabilité  observées  ne  seraient 
que  le  reflet  de  divers  stades  d’activité  d’une  même  type  cellulaire,  tandis  que  pour 
d’autres  les  catégories  définies  par  des  critères  histologiques  seraient  réellement 
indépendantes  et  correspondraient  à  des  cellules  dont  les  sécrétions  possèdent  des 
rôles  physiologiques  distincts.  Des  numérations  systématiques  des  diverses  catégories 
de  CNS  que  nous  avons  effectuées  chez  des  individus  d’âge  variant  de  24  heures 
à  25  jours  nous  ont  montré  que  les  types  A  et  B  coexistent  en  proportion  constante 
quel  que  soit  l’âge  des  individus.  Cela  constitue  un  fait  expérimental  qui  plaide 
en  faveur  de  la  pluralité  des  types  de  CNS  constituant  la  pars  intercerebralis  chez 
la  mouche  domestique. 


288 


ON  THE  ORIGIN  OF  HYMENOPTERA 
A.  P.  Rasnitsyn  —  A.  n.  PacHHqLin: 

(Palaeontological  Institute,  Acad.  Sci.  USSR,  Moskow,  USSR ) 

The  ovipositor  of  Hymenoptera  is  very  primitive  and  primarily  fits  for  cutting 
the  plant  tissues.  In  other  Oligoneoptera  the  ovipositor,  if  present,  primarily  used 
for  penetrating  into  the  clefts  of  substarate.  It  has  no  second  valves,  the  first  pair 
of  valves  is  reduced  more  or  less,  and  the  third  pair  is  changed  from  protective 
sawshearth  to  the  main  working  part  of  the  ovipositor.  The  head  capsule  of  Hyme¬ 
noptera  is  primarily  open,  but  in  most  of  other  Oligoneoptera  it  is  closed  both 
in  imago  and  larvae.  Thus  all  Oligoneoptera  other  than  Hymenoptera  are  united 
by  common  specialisations.  Hymenoptera  have  no  specialisation  in  common  with  any 
group  of  other  Oligoneoptera.  They  are  isolated  group  and  probably  the  oldest  branch 
of  Oligoneoptera.  It  means  the  problem  of  the  origin  of  Hymenoptera  is  the  problem 
of  the  origin  of  all  Oligoneoptera. 

Oligoneoptera  have  certain  similarities  with  all  main  groups  of  winged  insects. 
The  only  important  similarity  between  Oligoneoptera  and  Polyneoptera  is  the  mode 
of  formation  of  their  embryonic  membranes.  In  both  groups  the  membranes  usually 
arise  as  two  folds  on  each  end  of  the  embryon.  In  Palaeoptera  and  Paraneoptera 
they  appear  during  the  backward  immersion  of  the  embryon  into  the  yolk.  However, 
this  rule  has  numerous  exceptions  in  each  main  group  of  Pterygota.  For  instance,  the 
greenhouse  grasshopper,  Tachycinus,  develops  quite  like  dragonflies  or  bugs.  Ob¬ 
viously,  such  similarity  is  not  sufficient  to  consider  Oligoneoptera  to  be  closely 
related  to  Polyneoptera. 

Similarities  between  Oligoneoptera  and  Palaeoptera  and  Paraneoptera  are  far 
more  essential.  Besides  some  symplesiomorphic  features  which  aren’t  important 
from  this  point  of  view,  they  have  some  common  specialisations.  Their  lateral  and 
medial  dorsal  muscles  are  antogonists  and  not  sinergists  as  in  Polyneoptera.  The 
ninth  pair  of  stylies  in  all  three  groups  is  involved  in  the  male  genitalia.  In  Poly¬ 
neoptera ,  on  the  other  hand,  they  are  still  free.  Thoracic  sternites  of  Polyneoptera 
are  free  too.  In  winged  Paraneoptera  and  Oligoneoptera  they  are  invaginated.  Poly¬ 
neoptera,  Oligoneoptera  and  Paraneoptera  all  can  fold  wings,  but  they  do  it  in 
different  ways.  Hind  wings  of  Polyneoptera  are  primarily  large  and  have  numerous 
veins  after  Cubitus.  The  fold,  along  which  the  wing  folds,  runs  before  all  these 

veins  sometimes  except  one  or  two.  Paraneoptera  and  Oligoneoptera  have  not  more 

than  four  veins  after  Cubitus  and  only  one  or  two  after  the  fold.  In  folded  wing 
of  Polyneoptera  the  common  base  of  anal  veins  is  always  turned.  In  Oligoneoptera 
and  Paraneoptera  it  is  never  turned.  In  Polyneoptera  the  wings  are  always  set 
planely  on  the  back,  in  Paraneoptera  and  Oligoneoptera  are  primarily  rooflike. 
That’s  why  Oligoneoptera  seem  to  be  more  related  to  Palaeoptera  and  especially 
to  Paraneoptera  that  to  Polyneoptera. 

Now  I’ll  try  do  describe  the  supposed  morphological  evolution  of  the  winged 
insects.  The  ancient  Pterygota  could  not  fold  wings  either  planely  on  the  back 

or  rooflike,  and  only  moved  them  backward  a  little.  They  used  to  live  on  trees 

feeding  on  pollen  or  spores.  The  first  Polyneoptera  were  big  and  heavy  insects 
of  weak  flight.  Because  of  it  they  had  to  leave  the  trees  for  forest  litter,  clefts 
of  dead  wood,  etc.  This  process  caused  many  changes  in  their  morphology.  Particu¬ 
larly,  they  began  to  fold  wings  planely  on  the  back.  This  allowed  them  to  hide  in  the 
narrow  clefts  retaining  the  large  wings. 

The  ancient  Palaeoptera  were  smaller  and  agile  insects.  They  spent  much  time 
in  the  air  and  failed  to  fold  the  wigns  at  all.  It  probably  induced  the  shift  of  their 
lateral  dorsal  muscles.  The  strong  flight  of  some  these  insects  caused  not  only 
the  narrowing  of  the  wings  but  also  the  reduction  of  all  veins  after  Cubitus  but  four. 
One  part  of  such  Palaeoptera  probably  returned  from  the  open  air  space  to  the 
thicket  of  vegetation  and  began  to  fold  wings  rooflike.  They  were  closely  confined 
to  plants.  Some  of  them  developed  on  the  plant  surface  having  the  same  habits 
in  winged  and  wingless  stages.  They  acquired  incomplete  metamorphosis  and  became 
the  first  Paraneoptera. 

The  first  Oligoneoptera  developed  inside  plants,  I  think  in  the  sporangia  or  sta¬ 
minate  cones.  This  caused  their  complete  metamorphosis.  Primitive  Hymenoptera , 
particularly  some  Xyelids,  retain  such  habits  till  now,  but  the  common  ancestor 
of  all  other  Oligoneoptera  began  to  develop  in  the  clefts  of  forest  litter,  dead  wood, 
etc.  It  induced  the  above  mentioned  changes  of  their  head  and  ovipositor. 
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CONTRIBUTION  A  L’ÉTUDE  DU  SYSTÈME  NERVEUX  ABDOMINAL 

DE  DIVERS  INSECTES 

G.  Richard 

(Université  de  Rennes ,  France) 


Les  idées  présentées  ici  s’appuient  sur  les  travaux  effectués  par  divers  chercheurs 
de  mon  laboratoire  avec  pour  matérial  animal:  Blatera  claniifer ,  Periplaneta  ameri¬ 
cana,  Calotermes  flavicollis ,  Zootermopsis  angusticollis ,  Locusta  migratoria ,  Mantis 
religiosa ,  Aeschna  cijanea,  Euroleon  nostras.  L’observation  directe  est  effectuée  par 
dissection  après  coloration  au  bleu  de  méthylène  ou  au  carmin  acétique.  Les  coupes 
histologiques  sont  colorées  a  l’hématoxyline  ferrique,  au  protéinate  d’argent  selon 
Bodian  ou  au  gallate  d’éthyle  selon  Wigglesworth. 

Chez  tous  les  Insectes  étudiés,  le  ganglion  typique  de  la  chaîne  abdominale  émet 
deux  paires  de  nerfs  latéraux  que  nous  appellerons  nerf  antérieur  et  nerf  postérieur 
selon  la  nomenclature  de  Nesbitt  et  Marquardt.  En  accord  avec  Maki,  Schmitt,  Stein¬ 
mann  entre  autres,  nous  insisterons  sur  le  fait  que  chez  tous  les  Insectes  étudiés, 
une  connexion  s’établit  par  une  branche  latérale  entre  le  nerf  postérieur  d’un  segment 
et  le  nerf  antérieur  du  segment  suivant  (connectif  latéral  de  Steinmann).  Soulignons 
par  ailleurs  que  le  système  du  nerf  médian  établit  également  des  contacts  anatomi¬ 
ques  avec  le  nerf  antérieur  du  même  segment  et  avec  le  nerf  postérieur  du  segment 
qui  précède,  au  niveau  de  la  connexion  latérale.  Les  ramifications  qui  se  rendent 
aux  muscles  stigmatiques  quittent  ce  connectif  latéral.  Enfin,  chez  tous  ces  Insectes 
étudiés  nous  avons  pu  observer  de  nombreuses  ramifications,  plexiformes  du  nerf 
médian  et  des  nerfs  somatiques  au  niveau  des  muscles  squelettiques  confirmant  ainsi 
les  travaux  de  Ivanova. 

La  structure  composite  du  dernier  ganglion  abdominal  rend  son  analyse  plus 
complexe.  Il  est  neanmoins  possible  de  reconnaîte  un  plan  de  base  semblable  au  pré¬ 
cédent  pour  tous  les  segments;  il  s’y  ajoute  un  certain  nombre  de  nerfs  liés  à  la  pré¬ 
sence  des  organes  génitaux  et  de  leurs  annexes  ou  à  la  modification  des  structures 
cuticulaires  de  la  région  postérieure.  Les  changements  apportés  à  la  musculature 
segmentaire  dans  les  segments  génitaux  compliquent  extrêmement  le  trajet  des  nerfs 
qui  peuvent  se  modifier  légèrement  d’un  individu  à  un  autre  mais  que  diffèrent  á  peu 
près  toujours  d’une  sexe  á  un  autre. 

De  telles  études  anatomiques  nous  ont  permis  (particulièrement  sur  Blabera ) 
de  fournir  davantage  de  précisions  aux  électrophysiologistes  sur  la  nature  du  nerf 
dénommé  «nerf  cercai».  Il  s’avère  que  le  cerquee  de  Blabera  est  mis  en  mouvement 
par  un  court  muscle  transverse  innervé  par  un  rameau  du  nerf  paraproctal.  Le  nerf 
sensoriel  cercai,  après  un  trajet  complexe,  rejoint  le  nerf  paraproctal,  le  long  duquel 
il  chemine  jusqu’à  l’entrée  dans  le  ganglion.  Mais  pendant  une  grande  partie  de  son 
trajet,  le  nerf  sensoriel  cercai  s’ajoint  deux  autres  branches:  l’une,  motrice,  dessert 
le  rectum,  l’autre,  mixte,  dessert  toutes  les  pièces  genitales  latérales. 

La  dernière  partie  de  nos  recherches  concerne  la  topographie  des  groupes  de  cellu¬ 
les  nerveuses  de  l’écorce  du  dernier  ganglion  abdominal  et  la  topographie  des  grands 
trajets  de  fibres.  Si  là  encore,  il  est  possible  de  mettre  en  évidence  la  structure 
métamérique  du  ganglion  —  les  homologies  entre  le  diverses  espèces  sont  moins 
immédiates. 


LES  AILES  INSECTES:  LEUR  ORIGINE  ET  LEUR  ÉVOLUTION 

G.  Richard 

(Université  de  Rennes,  France) 

Si  les  ailes  des  Insectes  Ptérygotes  peuvent  être  redéfinies  dans  le  cadre 
de  la  théorie  de  Muller,  comme  des  expansions  latérales  méso-  et  métanotales, 
il  n’est  plus  concevable  à  l’heure  du  XIII  Congrès  d’Entomologie,  de  limiter  leur 
étude  à  celle  de  simples  lames  cuticulaires  nervurées  caractéristiques  des  stades 
imaginaux  du  développement. 

Conditions  internes  de  V onthogenése  alaire 

Bien  que  nous  retenions  l’importance  d’une  action  combinée  de  l’hormone  de  mue, 
de  l’Hormone  juvénile  et  de  l’hypothétique  «Gradient  factor»  de  Novak  sur  la  mosaïque 
des  parties  larvaires  et  imagínales  à  éeponses  biologiques  différentes  que  Geigy  a  mis 
en  évidence  dans  l’oeuf  d’insecte,  il  reste  difficile  de  savoir  comment  la  phyloge- 
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nés©  a  pu  s’élaborer  progressivement  á  partir  de  l’insecte  sauteur  colonisant  la  sur¬ 
face  du  sol  selon  la  théorie  de  Ghilarov.  Sans  doute  faut-il  considérer  avec  Novak 
que  l’acquisition  de  l’hormone  juvénile  dans  la  phylogenèse  a  bien  créé  les  conditions 
du  développement  des  ailes. 

Cependant  un  tel  état  interne  n’aboutit  à  la  construction  d’une  paire  d’ailes 
qu’en  fonction  de  la  compétence  des  hypodermes,  comme  l’ont  bien  montré  les  expé¬ 
riences  de  mon  regretté  ami  D.  Steinberg  ( Galleria )  ou  celles  de  Lefeuvre  {Blattes). 
L’ensemble  prouve  l’existence  d’un  gradient  de  potentialités  morphogénétiques  entre 
les  trois  segments  thoraciques:  ce  gradient  s’exprime  dans  le  cadre  d’une  stabilité 
génétique  de  chaque  ébauche  alaire  comme  le  prouvent  les  expériences  de  Kopec, 
de  Sellier  et  de  Lefeuvre. 

Soulignons  enfin  que  cet  état  interne  lié  à  l’aile  n’est  qu’un  des  éléments  d’un 
bilan  plus  vaste  au  niveau  de  l’organisme:  des  caractères  affectant  la  forme  générale 
du  corps,  le  système  oculaire,  le  système  pigmentaire,  voire  le  comportement  sont 
liés  aux  précédents. 


Problèmes  morphologiques  de  la  construction  d'une  aile 

Avec  Comstock  ou  Forbes,  nous  assignerons  au  territoire  alaire,  la  limite  topo¬ 
graphique  de  la  trachée  basale  transverse.  (Rappelons  que  Sellier  et  Lefeuvre  font 
de  son  intégrité  les  conditions  de  la  morphogenèse  complète  d’un  greffon).  Le  fait 
que  l’union  anatomique  entre  les  deux  groupes  trachéens  qui  desserviront  l’aile 
sont  absente  chez  les  Plécoptères  laisse  penser,  selon  l’opinion  de  Forbes,  que  son  étab¬ 
lissement  est  second  par  rapport  à  l’apparition  des  Ptérygotes;  le  fait  qu’elle  soit  ab¬ 
sente  chez  certains  Trichoptères  et  certains  Diptères  permet  de  lui  prêter  des  possibi¬ 
lités  de  régression. 

Il  est  difficile  de  se  répresenter  la  manière  dont  l’expansion  paranotale  est 
devenue  une  aile  et  les  étapes  de  Forbes  restent  hypothétiques,  aucun  développement 
actuel  ne  récapitulant  cet  ensemble.  Quelques  études  d’ontogenèse  sur  des  groupes 
primitifs  permettent  cependant  d’apporter  quelques  précisions  sur  trois  points: 

a.  Caractères  de  croissance  et  de  forme  de  F  ébauche  alaire. 

Certes  l’augmentation  de  la  surface  portante  au  cours  de  la  phylogenèse  (Hin¬ 
ton)  aboutit  aux  ailes  des  Insectes  modernes  mais  les  caractères  particuliers  de  cette 
construction  se  manifestent  actuellement  dans  l’ontogenèse.  La  croissance  alaire 
présente  en  effet  toujours  une  originalité  par  rapport  à  celle  d’autres  organes  tant 
chez  les  Endo  que  chez  les  Exoptérygotes:  à  une  période  d’organogenèse  larvaire 
où  le  coëfficient  d’accroissement  alaire  est  faible,  succède  une  période  préimaginale 
où  le  coëfficient  augmente  brusquement.  Peut-être  cette  crise  brusque  est-elle 
le  reflet  du  véritable  passage  de  l’Insecte  á  expansion  paranotale  à  l’Insecte 
Ptérygote. 

L’exemple  des  Blattes  nous  laisse  penser  de  plus  que,  progressivement  au  cours 
de  la  phylogenèse,  l’expansion  paranotale,  d’abord  perpendiculaire  au  tergite  (stade  I 
de  Forbes),  est  devenue  dissymétrique  manifestant  la  tendance  des  trachés  alaires 
à  se  disposer  parallèlement  au  plan  sagittal  du  corps. 

b.  Distinction  entre  le  territoire  paranotal  et  le  reste 

du  tergite. 

Cette  distinction  est  très  nette  chez  les  Insectes  primitifs:  elle  se  manifeste 
dans  la  texture  cuticulaire,  l’origine  des  trachées,  l’origine  des  nerfs.  Les  terminai¬ 
sons  trachéennes  et  nerveuses  des  deux  territoires  s’affrontent  sur  une  ligne  qui 
sera  le  niveau  de  séparation  de  l’aile.  Mme  Niemczyk  et  Richard  ont  montré  chez 
les  Termites  que  les  mêmes  dispositions  se  conservent  chez  les  castes  aptères. 

c.  Notion  de  champ  ataire. 

L’incision  d’un  fourreau  alaire  de  Blabera  entre  champ  notai  et  champ  paranotal 
(Lefeuvre)  n’amène  aucune  malformation  de  l’aile  imaginale;  par  contre,  une  incision 
analogue  pratiquée  entre  champ  cubital  et  champ  anal  provoque  une  espèce  de  com¬ 
pensation  sur  l’aile  définitive;  de  même  des  sections  entre  champ  radial  et  champ 
cubital  provoquent  des  réparations  de  la  région  médiane  par  l’un  et  l’autre  des  champs 
qui  l’entourent.  Ceci  met  en  valeur  l’equilibre  d’inductions  qui  c’est  établi  au  cours 
de  la  phylogenèse  entre  les  diverses  parties  de  l’aile.  Mais  ceci  ne  doit  pas  cacher 
l’inégalité  de  fait  des  différents  champs:  tant  sur  le  plan  des  constructions  que  sur 
celui  des  régressions  le  champ  radial  se  montre  le  plus  stable,  alors  que  le  champ  anal 
est  le  plus  sujet  à  variations. 

Tout  ceci  amène  à  souligner  l’enorme  possibilité  de  variation  morphologique 
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de  l’aile  de  l’Insecte.  Si  ces  animaux  sont  les  seuls  «qui  n’ont  pas  payé  pour  acquérir 
leurs  ailes  le  prix  de  la  perte  d’une  paire  de  pattes»  (Snodgrass),  ce  sont  ceux  qui 
donnent  le  plus  de  prise  au  polymorphisme.  Les  recherches  à  ce  sujet  font  intervenir 
les  facteurs  du  milieu  extérieur,  ceux  de  la  physiologie  endocrine  ou  ceux  du  com¬ 
portement.  Sans  doute  Lemche  a-t-il  raison  de  penser  d’ailleurs  que  le  polymorphisme 
est  plus  marqué  dans  les  groupes  qui  utilisent  peu  leurs  ailes:  les  nombreuses  va¬ 
riations  présentées  par  les  Blattes  en  sont  un  bon  exemple. 


La  mise  en  mouvement  de  Vaile 

L’expansion  paranotale  prenant  forme  à  la  suite  de  cet  enchevêtrement  d’actions, 
devait,  pour  devenir  aile,  acquérir  une  articulation  et  des  muscles  qui  lui  permettent 
des  mouvements,  un  contrôle  nerveux  qui  assure  l’efficacité  de  ces  mouvements. 
(Test  peu  avant  la  mue  imagínale  que  tout  ceci  s’établit  chez  les  Insectes  actuels. 
Cependant  le  système  nerveux  a  joué  très  probablement  un  rôle  fondamental  dans 
1’établissement  des  capacités  de  vol. .  Outre  le  contrôle  postural  qu’il  assurait  déjà 
au  stade  du  glissement  plané  de  l’Insecte  primitif  (Hinton),  le  système  nerveux 
règle  la  coordination  souple  des  battements  et  des  torsions  des  surfaces  alaires 
(Pringle).  Beaucoup  de  sensilles  sont  à  cet  égard  l’apanage  de  l’aile  définitive  (Zach- 
wilichowsky,  Lefeuvre). 


THE  ORIGIN  OF  INSECTS 
E.  F.  Riek 

(Division  of  Entomology ,  CSIRO,  Canberra,  Australia) 

The  presence  of  a  caudal  stule  in  only  the  most  primitive  Recent  insects  is  con¬ 
sidered  to  indicate  that  the  ancestral  insect  was  an  actively  swimming  (aquatic) 
arthropod  and,  if  this  was  so,  it  would  have  had  at  least  the  abdominal  appendages 
modified  for  swimming.  An  aquatic  ancestry  is  supported  by  the  presence  of  muscu- 
lated  abdominal  swimming  paddles  representing  reduced  appendages,  comparable 
with  the  abdominal  styles  of  apterygote  insects,  in  Ephemeroptera. 

The  insect  body  consist  of  a  head  that  incorporates  three  past-oral  segments, 
12  trunk  segments  and  an  unsegmented  posterior  region  (telson,  caudal  style, 
10th  abdominal  segment). 

In  a  terrestrial  arthropod  that  develops  a  hexapod  condition,  appendages  are 
reduced  and  finally  lost  from  the  abdomen  so,  even  if  a  gill  branch  had  been  present 
on  these  appendages  of  the  ancestor  of  the  insects  it  is  most  probable  that  is  would 
have  been  lost  from  all  appendages  during  the  development  of  the  insect  body  form. 

The  primitive  aquatic  insect  could  have  had  a  body  form  resembling  that  of  the 
Cambrian  Emeraldella  (Trilobitomorpha) .  Emeraldella  had  a  head  that  probably 
incorporated  three  postoral  segments,  a  trunk  of  12  segments  of  which  the  anterior 
ten  segments  had  well  developed  pleural  lobes  whereas  the  caudal  two  had  very 
reduced  pleural  regions,  and  the  body  ended  in  a  long  caudal  style. 

The  appendages  of  Emeraldella  were  apparently  all  of  the  generalized  trilobite 
form.  When  differentiation  of  the  appendages  into  mouth  parts,  walking  legs  and 
swimming  appendages  was  accomplished,  the  arthropod  would  become  a  primitive 
swimming  insect.  It  is  considered  to  have  had  a  form  resembling  that  of  a  siphlo- 
nurine  mayfly  nymph,  except  possibly  for  pleural  lobes  on  the  anterior  abdominal 
segments,  no  lateral  cerei,  and  non-labiate  mouth  parts. 

Pleural  lobes  on  the  abdominal  segments  of  the  primitive  insect  would  be  re¬ 
duced  to  allow  greater  movement  of  the  abdominal  appendages  as  the  insect  became 
more  adapted  for  swimming.  The  pleural  lobes  (paranotal  processess)  remained, 
however,  on  all  three  thoracic  segments  where  they  would  act  as  stabilizers  during 
swimming.  Thus,  the  pleural  lobes  of  the  thorax  had  an  important  function  on  the 
primitive,  apterygote,  aquatic  insect.  The  posterior  two  pairs  simply  changed  their 
function  to  develop  into  the  wings  of  pterygote  insects. 

It  is  postulated  that  the  original  aquatic  insect  spent  the  whole  of  their  life 
in  water.  If  this  was  so,  they  would  not  develop  labiate  mouth  parts  nor  would 
they  possess  a  tracheal  system.  In  those  insects  that  left  the  water  for  part  of  their 
life,  it  is  natural  that,  when  tracheae  developed,  branches  should  penetrate  into 
the  abdominal  appendages  (swimming  paddles)  of  the  immature  aquatic  stages. 

In  siphlonurine  and  other  mayfly  nymphs  {Ephemeroptera)  the  basal  fibrillar 
tuft  of  the  abdominal  swimming  paddles  («gills»)  are  apparently  the  major  functio¬ 
nal  respiratory  structures.  They  can  be  compared  with  the  basal  gill  branch  of  the 
trilobite  appendage  except  that  they  are  almost  invariably  inserted  below,  instead 
of  above,  the  appendage. 
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All  Recent  Paleoptera,  generally  regarded  as  amongst  the  most  primitive  insects, 
have  aquatic  nymphs.  Those  orders  of  Neoptera  in  which  all,  or  the  great  majority 
of  Recent  species  have  aquatic  immature  stages  are  usually  regarded  as  the  most  pri¬ 
mitive  orders  or  as  a  primitive  order  within  a  group  of  related  orders.  The  more  primi¬ 
tive  members  of  each  of  the  aquatic  orders  spend  the  longest  periods  in  water.  Ephe- 
meroptera ,  one  of  the  most  primitive  orders,  and  the  only  order  with  two  winged 
stages,  require  a  subimaginai  stage  that  is  only  poorly  adapted  for  flight,  to  change 
from  the  aquatic  nymph  to  the  fully  winged  stage. 

The  postulated  ancestral  insect  would  be  dictinguished  from  some  Paleozoic 
Crustacea  and  Trilobitomorpha  only  on  its  appendages  of  which  are  the  structure 
of  the  mandible  would  be  most  significant. 


OyHKIJHOHAJIRHOE  3HAHEHHE  OOPMBI  KPRIJIbEB  y  GTPEK03 
G.  I.  Rjazanova  —  T.  H.  Pa3aH0Ba 

(Kacßedpa  shtomojiozuu  Mockobckozo  zoc.  ynueepeurera ,  CCCP) 

# 

CpaBHHTeJiLHoe  HccjieaoBamie  $yHKn,HOHajn>Horo  3HaaeHHa  npoBeaem)  ¿pm  Tpex 
TiinoB  (|)opMBi  KpbiJibeB  CTpeK03:  KpbiJibeB  MejiKHX  Zygoptera  ( Lestidae  u  Coenagrioni- 
dae),  KpynHbix  Zygoptera  ( Agrionidae )  n  Anisoptera.  BayaeHo  14  BHg ob  eBponencKHX 
CTpeK03.  KauecTBCHHbie  n  KojniaecTBeiiHbie  aaimne  o  xapauTepe  CBodojpaoro  nojieTa 
CTpeK03  b  npupoae  nojiyaeHH  MeTOßOM  KHiioc'beMKii  KaMepon  KUH  All  16C-1  (16  mm, 
F  — 2  cm,  cKopocTb  —  24  h  48  KaapoB  b  ceKyHay).  JJaHHbie  06  OTnocHTejibHbix  pa3Me- 
pax  KpbiJibeB  opiinmajibHbi.  KnueMaTHaecKHe  napaMeTpbi  npHBoaaTca  no  JimepaTyp- 
HbiM  MaTepnajiaM.  OarniM  ns  ocHOBaHnu  ¿pm  nccjieaoBaHHa  nocJiyjKHji  ycTaHOBjieHHbin 
Beuc-Oo  h  EHceH  (1956)  ¿pía  Schistocerca  gregaria  Fors.  (|)aKT  co3a,aHna  b  nojieTe 
3/4  no^TbeMHOii  ciijibi  ¿pyMa  BHyTpeHiiiiMH  TpeTHMH  KpbiJibeB  c  npenMymecTBemibiM 
3HaueHHeM  cpe^Heii,  a  chjibi  Tarn  —  hohth  HCKJHoaHTeJibiio  Hapyumon  TpeTbio  KpbiJibeB 
npn  conpoTHBJieHHH,  0Ka3biBaeM0M  BHyTpeHHen:.  CpaBHHxejibHbiH  xapaKTep  Hamen  pa- 
ÖOTbl  H03B0JIHJI,  HCXO¿m  H3  3TOro  (|)aKTa,  OII¡eHHTb  (fjyHKgHOIiaJIbHOe  3IiaTieHHe  (J)OpMbI 
Kpbuia.  3HauiiTejibHbix  npoTiiBopeaiiii  nojioaíemno  Beiic-Qo  ii  EHceH  npn  H3yaeHHH 
CTpeK03  He  oöiiapyrneno. 

Becjioo6pa3Haa  $opMa  Kpbuia  MejiKHX  Zygoptera  o6a3aHa  cboiim  noHBjieHneM  hx 
MajibiM  pa3MepaM,  TpeßyioiqHM  OTHOCHTejibHo  noa^beMiiOH  chjibi  yBejraaeHHa  chjibi 
Tarn,  Tan  KaK  Bec,  onpe^eJiaiomHH  Bejmairay  no^TbeMHon  chjih,  c  yMeiibmeiineM  pa3- 
MepoB  HaceKOMoro  coKpaipaeTca  öbiCTpee,  aeM  njioiqa^b  noBepxHocTH,  onpe^ejiaioiqaa 
BejiHUHHy  chjih  Tarn.  Ocoöemio  coKparqeHa  3aecb  njiorqaab  BHyTpeHHen  TpeTH  Kpbuia, 
npenaTCTByioiqeH  co3aamno  chjih  Tarn.  CoKparqeHHe  njioiqa^H  ocHOBaHHa  KpbiJibeB 
He  conpoBoapjaeTca  y  MejiKHX  Zygoptera  OTiiocHTejibHHM  yBejniaeHHeM  njiouqaaH 
KpbiJibeB  — OTHOCHTejibHbie  narpy3KH  Ha  Kpnjio  y  3Thx  CTpeK03  6ojibme,  aeM  y  Bcex 
ocTajibHbix.  IIoBbimeHHaa  narpy3Ka  h,  bo3Mojkho,  yMeHbmeirae  njioiqa^H  ochobhhx 
aacTen  KpbiJibeB  ôojibinne,  aeM  Toro  TpeöyeT  yMeHbmeHHe  pa3MepOB  Tejía,  KOMneH- 
cupyiOTca  cpaBHiiTejibHo  ôojibihoh  ßjia  CTpeK03  aacTOToii  B3MaxoB  kphjibhmh  h  yßejin- 
aeHHHM  no  cpaBHemiio  c  HaceKOMHMH  apyrnx  OTpaaoB  (npoMe  amcTKOKpbuibix) 
ii  Anisoptera  yrjioM  HaKJioHa  TpaeKTopHH  ^Biiaiemm  Kpbuia  k  HanpaBJieHHio  nojieTa 
(yroji  b),  yroji  b  npn  cpaBHHTejibHo  Majio  noaBHamoM  cycTaße  Kpbuia  Odonata  o6ec- 
neaen  y  hhx  ape3BbiaaïmbiM  HaKJioHOM  kobuiobbix  ocuoBaHnn  k  npoaoJibHoii  och 
rpyan,  HTO  b  öojibihoh  Mepe  onpegejinjio  nepeKoc  rpyaHoro  OTaejia  y  CTpeK03.  yßejin- 
aeHiie  yrjia  b  yBejinaiißaeT  npn  oannaKOBoii  aacTOTe  B3MaxoB  BejinaHHy  aapoamiaMH- 
aecKiix  CHJi  b  nojieTe. 

BecJioo6pa3Haa  $opMa  Kpbuia  oöecneanjia  MejiKiiM  Zygoptera  caMy  bo3mojkhoctb 
nojieTa,  a  TaKJKe  oöbiaHbin  a^a  hhx  nojieT  6okom  k  HanpaBJieriHio  flBHffieHHa. 

KpbiJiba  KpynHbix  Zygoptera  oTjinaaioTca  chjibhbim  pacmupeHHeM  cpeaneii  aacTH 
H  noaTii  nojiiiHM  OTcyTCTBiieM  CTeöejibKa,  aTo  cooTBeTCTByeT  ii3MeHemiaM  b  cootho- 
meHHH  Heoöxo^HMOH  chjibi  Tarn  h  noa^eMHon  chjibi  npn  yBejinaeHHii  pa3MepoB  Tejía. 
Pacrnnpemie  cpeaHeii  TpeTH  Kpbuia  oco6eHHo  paipmnajibHo  c  aapoannaMHaecKOH 
ToaKH  3peHna.  Ilpn  TaKofi  $opMe  Kpbuia  y  Kpyniibix  Zygoptera  coxpaHaeTca  oaimaKO- 
BHH  c  MejiKHMH  yroji  b.  O^HaKo  aacTOTa  B3MaxoB  y  hhx  Memmie,  aeM  y  Bcex  gpyrnx 
CTpeK03.  Jfaa  KpynHbix  Zygoptera ,  KpoMe  Toro,  B03M0>KeH  nojieT  c  1—2  B3MaxaMH  b  ce- 
KyHgy  h  nojieT,  npn  KOTopoM  paöoTaeT  tojibko  nepeaHaa  napa  KpbiJibeB,  a  3aaHne 
HO^HaTH  BBepx  h  jiimib  iie3HaaiiTejibHO  KOJieôJiioTca.  3to  xopomo  corjiacyeTca  c  ciijib- 
hhm  yBejmaemieM  KpbiJibeB  b  cpeaHeii  aacTH,  yBeJinaeHiibiM  yrjioM  b  h  oTHOcnTejibHbiM 
yßejiiiaeHHeM  njioipaan  KpbiJibeB,  aaiorqHM  HaHMeHbmiie  epean  CTpeK03  aöcojuoTHbie 
n  OTHOCHTejibHbie  narpy3Kn,  6jiH3Kne  k  narpy3KaM  y  grieBubix  öaöoaeK. 

y  CTpeK03  Anisoptera  H3MeHeHHe  (JopMH  KpbiJibeB  noaanHeHo  npea^ae  Beerò 
xpeöoBaHnaM  yBejiiiaiiBaiom;Hxca  pa3MepoB  Tejía  h,  oaeBiiaHo,  KOMneircupyeT  cpaBHH- 
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Tejibiioe  yMeHtmeHHe  yrjia  b.  Hanöojiee  yBejraueHbi,  o/jnaKo,  ociioBHbie  Tpem  3aAiinx 
KpBiJiBGB,  hto  co  cTopoHM  aapogimaMHuecKoii  —  He  Jiynmnn  nyTt  k  yBejinuemiK)  no^rb- 

eMHOH  CIIJIBI  H,  B03M0HŒ0,  BLI3BaHO  ÖHOJIOrHUeCKOH  HeOÖXOßHMOCTblO. 

(bopMLi  Kpi>ijiBeB  CTpeK03  Haxo^HT  cede  aHajioroB  b  kpbijibhx  HacenoMbix  Æpyrnx 
OTpa^OB  ( Diptera ,  Hymenoptera) .  3Ta  anaJiornH  pacnpocTpaHHeTcn  n  Ha  npouiie 
nepTBi  Mop^ojioniH  h  ocoöeHiiocTii  nojicTa,  Bio  no^TBep>Kfl;aeT  cnpaBeflJiiiBOCTb  nameu 
OpeHKII  (|)yHKH,HOHaJIBHOro  3HaHeHHH  $OpMH  KpBIJlteB  CTpeK03. 

PaccMOTpeHHBiii  MaTepiiaji  n03B0JineT  cHinaTL  $opMy  upmia  o^hhm  113  BaHmeiiiHHX 
onpeAejiHiomnx  $aKTopoB  b  nojieie  HaceKOMbix. 


THE  DEVELOPMENT  OF  PALAEOENTOMOLOGICAL  STUDIES  IN  THE  USSR 

B.  B.  Rohdendorf  —  B.  B.  PoßeHflop^ 

(Palaeontological  Institute,  Acad.  Sci.  USSR,  Moscow,  USSR) 

For  the  last  years  the  study  of  insects  of  the  geological  past  was  going  on  in  our 
country.  These  researches  have  been  developed  in  various  directions.  First  of  all 
one  should  note  the  further  enlargement  of  our  knowledge  about  the  localities  of 
fossil  insect  remains.  Their  study  gives  the  primary  material  for  the  palaeoentomolo- 
gical  investigations. 

It  was  the  information  on  Mesozoic  faunistic  complexes  that  increased  to  the 
most  extent.  Such  is  the  extensive,  numbering  many  thousands  of  Triassic  remains 
collected  in  Middle  Asia.  Besides  we  obtained  a  lot  of  new  Jurassic  insects  from 
the  well-known  Karatau  (South  Kazakhstan).  The  diverse  mesozoic  insects  and 
others  from  early  Jurassic  till  early  Cretaceous  times  were  found  in  East  Siberia. 
The  middle  Cretaceous  insects  were  gathered  in  the  north  Karatau.  On  the  whole, 
a  number  of  known  localities  is  now  considerably  more  than  300  while  a  number 
of  insect  remains  preserved  in  the  Palaeontological  Institute  reaches  70,000  specimens. 

The  availability  of  the  extensive  collection  of  fossil  insects  caused  the  conside¬ 
rable  increase  in  the  palaeoentomologists  of  the  Institute  and  the  planning  of  the 
specialization  in  the  palaeoentomological  research  works  as  strict  as  possible.  Owing 
to  great  diversity  of  insects  the  narrow  specialization  of  the  investigators  proved 
to  be  quite  inevitable  as  by  studying  the  recent  insects  and  it  became  the  obligatory 
condition  of  the  progress  in  these  works.  Thus,  today  12  palaeoentomologists  speciali¬ 
zing  in  various  groups  of  insects  are  working  at  the  Palaeontological  Institute  of  the 
Academy  of  Science  of  the  USSR.  About  the  same  number  of  entomologists  takes 
part  in  the  palaeontomological  researches  at  other  institutes  of  our  country. 

The  extensive  fossil  material  and  the  presence  of  the  skilled  specialists  permits 
to  pay  a  main  attention  to  monographic  studies  of  particular  orders  and  groups 
of  insects  and  their  phylogenesis.  The  descriptions  of  fossil  remains,  especially  those 
from  the  Mesozoic  beds  and  profound  analysis  of  the  system  morphology,  ecology 
and  development  of  the  corresponding  recent  groups  served  as  a  basis  for  the  in¬ 
vestigations  of  such  kind. 

These  methods  create  the  opportunity  not  only  for  revealing  the  ways  of  phy¬ 
logenesis  but  also  for  approaching  the  elucidation  of  biological  essence  of  evolution. 

In  this  connection  we  should  mention  here  the  investigations  of  the  phylogenesis 
of  the  order  Diptera  (Rohdendorf,  1964),  the  superorder  Orthopteroidea  (Sharov,  1968), 
the  suborder  Hymenoptera — Symphyta  (Rasnitsyn,  1969),  the  suborder  Coleóptera — 
Archostemata  (Ponomarenko,  1969),  the  infraorder  Heteroptera — Nepomorpha  (Be¬ 
cker — Migdisova  in  litt.).  Besides  the  researches  on  the  phylogenesis  of  the  superorder 
Neuropteroidea  (Panfilov)  and  the  order  Blattodea  (Vishnjakova)  are  bringing 
to  a  close  and  the  order  Odonata  (Pritykina),  the  suborder  of  the  higher  Hymenoptera 
(Rasnitsyn),  the  order  Trichoptera  (Sukatsheva) ,  the  superfamily  Coleóptera — Rhyn - 
chophora  (Zherikhin),  the  infraorder  Diptera — Asilomorpha  (Ussatchov)  are  being 
studies. 

In  addition  to  these  works  on  particular  groups  of  insects  the  problems  of  evo¬ 
lution  and  phylogenetic  relationships  within  the  whole  class  Insects  were  considered. 
I  mean,  for  instance,  the  investigations  dealing  with  the  phylogenesis  of  arthropods 
and  the  ancient  Pterygota  (Sharov,  1966),  with  the  phylogenesis  of  Pterygota  on  the 
whole  and  certain  general  problems  of  evolution  (Rohdendorf,  1959,  1960,  1968), 
with  the  singularity  of  the  orders  Caloneurodea  and  Glosselytrodea  and  their  be¬ 
longing  to  Holometabola  (Sharov,  1966),  with  the  phylogenesis  of  Hymenoptera  and 
the  whole  Holometabola  (Rasnitsyn,  1969).  Various  general  questions  of  the  insect 
phylogeny  were  discussed  in  the  above  works  with  some  peculiarities  are,  for  example, 
the  process  of  disimaginazation  and  the  phenomenon  of  the  reappearance  of  unspe¬ 
cialized  characters  caused  by  retarding  the  development  of  specializations  during 
the  ontogenesis. 
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<MIJIOrEHETHHECKME  CBH3H  H  OCHOBHblE  HAIIPABJIEHHH  BBOJIIOIJHH 
HETbIPEXHOrHX  KJIEIIJEÏÏ  {ACARIFORMES,  TETRAPODIL1) 

V.  G.  S  h  e  V  t  c  h  e  n  k  o  —  B.  P.  IIIeBaeiiKO 
(EuojiozuHecKuü  uhctuti/t  JleHumpadcKozo  eoe.  ynueepeurera }  CCCPj 

CaHxaexca,  axo  aexbipexHorne  KJiem;ii  ( Tetrapodili )  poACXBeHHbi  nayTHHHLiM 
li  njiocKHM  KJiem;aM  naAceMeiicxBa  T etranychoidea  h  Trichadenoidea)  (Oudemans,  1910; 
Backer,  1948,  n  AP-)-  O^Hano  H3yaeHHe  poTOBoro  annapaTa  Tetrapodili  noKa3ajio,  axo 
oh  cymecTBeiiHo  oxanaaexca  ot  TaKOBoro  T  etranychoidea  h  Trichadenoidea  (IIIeB- 
aeHKO,  1966).  B  cbh3ii  c  sxhm  B03HHK  Bonpoc  o  CTeneHH  poflCTBa  paccMaTpHBaeMLix 
rpynn.  Pemeirae  ero  ocaoamaexca  TeM,  axo  sMÖpHOHaabiioe  h  nocxsMÖpHOHaabiioe  pa3- 
BHTiie,  a  xaKme  xoa  «npo3onaabHbix»  npeo6pa30BaHHH  onpeAeaemio  yKa3LiBaiOT  Ha 
HeoxeHHHecKyio  npnpo^y  aexbipexHornx  KJiemen  (Nalepa,  1910;  Schulze,  1937; 
JIaHre,  1966). 

B  KauecTBe  npn3HaK0B,  CBHAexeabcxByioiipix  o  poACXBe  Tetrapodili  h  naocKHX 
KJiemeu  BLi^BHraiOTCH  cxoacxbo  (J)opMLi  Tejía  hhm$  poAa  Tenuipalpus  c  xaKOBOH  aexbi- 
pexHomx  KJierqeH;  peAyKpna  KOHeaHocxeä  y  npeACxaBHxeaeä  poAa  Phytoptipalpus, 
naaiiane  y  hex,  nan  h  y  Tetrapodili ,  nonepeaHbix  reHHxajitHLix  ih;hxkob  h  nojiOBoro 
oxBepcxHH  b  Biifte  nonepeuHOH  ipejm;  cxoacxbo  smhoahh  Dolichotetranichus  c  3Mno- 
AneM  3pno(|)HHA,  naanane  cxnaexoBHAHbix  xeanijep.  riepeancaemibie  cxoACXBa  hbho 
B03HHKJIH  KaK  caeAcxBiie  napajiJiejiLHoro  pa3BHxna  aexbipexHornx  KJiemeiï  h  6jiii3khx 
k  hum  npeACxaBHxejieii  HaAceMencxBa  Trichadenoidea.  B  xo  me  BpeMH  coBepmeHHO 
OUeBHAHO,  HXO  pa3ailHHH  B  CXeneHH  BLipâ/KeHHOCXH  OAHHX  H  XeX  ÎKe  npH3HaKOB  AO- 
cxaxoano  BejiHKH,  axoöbi  cAeaaxb  BLiBOA  o  HeoAHHaKOBbix  xeMHax  HX  SBOJnOAHH 
y  cpaBHHBaeMLix  rpynn,  a  cjieAOBaxejiLiio,  o  He3aBHCHMoii  3bojiiod,hh  caMHx  rpynn. 

CxpeMJieHHe  mhohix  aBXopoB  ycxaHOBiiXb  poACXBeHHtie  cbh3h  Tetrapodili  npnBejio 
k  3axymeBLiBaHHK)  paAa  cymecxBeHHbix  pa3Jinnnn  MemAy  hhmh  h  npeAcxaBnxejiHMH 
naAceMencxBa  Trichadenoidea.  Tan,  HeoAHHaKOB  cemeHxaabHbiH  cocxaB  xejia  aexbipex- 
noriix  n  hjiockhx  KJieipen,  pa3JinuH0  cxpoeHne  nx  poxoBtix  annapaxoB.  rennxajiHn 
Tetrapodili  pacnoaomeHbi  BnjioxHyio  k  KOKcaM  n  cooxBexcxBeHHO  roHaAa  y  hhx  xh- 
Hexcn  cnepeAH  Ha3aA.  y  nayxnHHLix  n  njiocKnx  KJiemen  nojiOBoe  oxBepcxne  aemnx 
C3aAH,  a  roHaAa  HanpaBjieHa  BnepeA.  üoaoBOH  annapax  caMpoB  njiocKoxejioK  BoopymeH 
neHHCOM,  a  y  aexbipexHornx  KJiernen  imeexca  jihieb  Marrat  noaoBon  KOHyc.  rayöoKne 
pa3JinuHH  HaÔJiiOAaioxcH  b  cxpoeHnn  KHineaHHKa  n  aHaabHon  oôjiacxn.  B  pa3aHaiibix 
HanpaBjieHHHX  iiAex  sBOjnopnn  xexoMa  nponoAocoMajiBHoro  m;nxKa. 

OxciOAa  cjieAyex,  axo,  no-BiiAHMOMy,  Hex  ocHOBannn  canxaxb,  axo  oxHocnxejiLHO 
cnen,najiH3HpoBaHHi>ie  OaHmainme  npeAKn  njiocKnx  KJiemen  Morjin  6bixb  b  xo  me 
BpeMH  n  npeAKaMn  3pno(|)HHA.  BepoaxHO,  rpynna  aexbipexHornx  KJiemen  3HaanxeabH0 
pantme  o6oco6naacb  ox  oöipero  cxBOJia  Apenmix  (J)Hxo(J)aroB,  aeM  bo3hhkjih  npeAcxa- 
BiixeJin  HaAceMencxBa  Trichadenoidea.  B  cbh3H  c  sxiim  n;eaecoo6pa3HO  paccMaxpiiBaxb 
aexbipexHornx  RJiemen  b  KaaecxBe  caMocxoaxeabHon  cepnn  hjih  cyÔKoropxti  Tetrapo¬ 
dili  Bremi,  1872. 

CxaHOBJiemie  n  pa3Biixne  rpynnbi  aexbipexHornx  KJiemen  onpeAeJieHHo  CBH3aHO 
c  xbohhlimh  pacxeHHHMii,  1160  HMeHHo  Ha  hhx  Bcxpeaaioxca  APeBHne  npeACxaBiixejin 
rpynnbi,  oxHocanmeca  k  poAy  Trisetacus  (HleBaemío,  1962).  OxHocnxeabHo  APeBHHe 
xaKJKe  KJiemn  poAa  Phytoptus ,  oÔHxaioiUHe  Ha  abcxkobbix,  Ha  axo  yKa3LiBaex  nojiHOxa 
xexoMa.  npHMeuaxeJiLHo,  axo  abö  pa3Hbie  rpynm>i  —  HOCHxeabiiHAbi  apbbhhx  aepx  cbh- 
3anLi  c  pa3JiiiHHLiMH  no  (|)HnoreHexHaecKOMy  B03pacxy  rpynnaMH  pacxeHim-xo3HeB. 
3xo  3acxaBJiaex  npeAnojiaraxb,  axo  npeAKH  o6enx  rpynn  oêiixann  na  xbohhbix  pacxe- 
HiiHX.  Tanne  rimoxexuaecKHe  npeAKH  ao^bkhli  ôbijih  oôJiaAaxt  nojiHbiM  HaöopoM  xex 
AopcajiLHoro  ipnxKa  (xpeMa  napaMH),  cBOHCXBenHBiM  MiioriiM  pepeHXHbiM  npeAcxaBH- 
xejiaM  nayxHHHbix  h  hjiockhx  Kaemeii,  h  cyÔAopcaatHLiMH  ipexHHKaMH.  ^HBepremiHa 
3XHX  npeAKOBLix  (|)opM  Ha  xpexmexHHKOBBie  ( Trisetacus )  h  aexBipexmexiiHKOBLie  {Phy¬ 
toptus)  (|)opMLi,  no-BHAHMOMy,  npoH3omaa  b  MeaoBOH  nepnoA  h  6tiaa  CBH3ana  co  exa- 
HOBaeHiieM  pBexKOBLix  pacxeHHH.  Poa  Eriophyes  o6a3aH  npoiicxomACHiieM  poAy  Phy¬ 
toptus.  Tpn  na3BaiiHi>ix  poAa  yKa3LiBaiox  Ha  xpn  ochobhbix  («nepBiiaHtix»)  HanpaBae- 
HHa  3BoaioAHH  aexLipexiiorHX  Kaemen.  CooxBexcxBeiiHo  rpynnHpylomHeca  BOKpyr  hhx 
poAbi  h  6oaee  MoaoAbie  b  (JnaoreHexnaecKOM  oxHomeHHii  rpynnbi  CBoöoAHomHBynmx 
Kaemen  o6pa3yiox  HaAceMencxBa  Trisetoidea  Superfam.  nov.,  Phytoptoidea  Duj.,  1850, 
H  Eriophyoidea  Nal.,  1898. 
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STRUKTUR  UND  FUNKTION  DER  MANDIBELN  HOLZMINIERENDER  INSEKTEN 

H.  Schmidt 

(Bundesforschungsanstalt  für  Forst-  und  Holzwirtschaft, 

Reinbek  bei  Hamburg,  BRD) 


Je  nach  der  Konsistenz  der  pflanzlichen  Nahrungesstoffe  weisen  die  Mundorgane, 
besonders  die  Oberkiefer,  der  phytophagen  Insekten  verschiedenartige  Formen  und 
Strukturen  auf.  Unter  den  Phytophagen  gehören  wiederum  die  Holzfresser  (Xylopha- 
gen)  einem  speziellen  Ernährungssystem  an.  Ihre  Artenvertreter  leben  und  fressen 
in  den  grossen  zusammenhängenden  Gewebemassen  die  die  Holzgewächse  erzeugen. 
Über  die  Beissmandibeln  der  xylophagen  Insekten  sind  in  der  Literatur  nur  wenige 
ausführliche  Angaben  enthalten,  und  in  den  Hand-  und  Lehrbüchern  werden  sie 
durchweg  nach  einem  einheitlichen  morphologischen  Schema  charakterisiert.  Unter¬ 
suchungen  an  Holzinsekten  (meist  Käferlarven)  aus  verschiedenen  Familien  ( Ceram - 
bycidae ,  Anobiidae ,  Lyctidae ,  Bostrychidae ,  Lymexylonidae ,  Oedemeridae,  Siricidae , 
Cossidae  und  Isoptera  (Kalotermes,  Reticuliterraes^  haben  ergeben,  dass  ihre  Mandi- 


Abb.  1.  Larvenmandibeln  ( Nacer  da 
melanura ),  Zahnteil  mit  Incisiven  {ZI), 
Molarteil  mit  «Kaurillen»  {MK)\  halb¬ 
schematisch. 


Abb.  2.  Larvenmandibeln  ( Hylo - 
trupes  bajulus ),  Zahnteil  mit 

Schneide  {ZS),  Molarteil  {M); 
halbschematisch. 


beln  keineswegs  die  gleiche  Form  haben;  vielmehr  finden  wir  auch  bei  den  «Holzboh¬ 
rern»  mannigfaltig  strukturierte  Oberkiefer. 

Die  einzelne  Mandibel  besteht  aus  einem  annähernd  dreikantigen  Chitinstück, 
an  dem  in  morphologisch-funktioneller  Hinsicht  zwei  Abschnitte  zu  unterscheiden 
sind;  die  rechte  und  linke  Mandibel  können  auch  unterschiedlich  strukturiert  sein 
ebenso  die  Aussen-  und  Innenflächen.  Der  erste  Abschnitt,  der  (halbkreisförmige  und 
eingedellte  oder  längliche  und  geknickte)  Zahnteil  ist  mit  Zähnchen  (Dentes  incisivi) 
mit  abgerundeter  (stumpfer)  Spitze  besetzt  (Abb.  1).  Die  Incisiven  können  fehlen, 
und  der  Zahnteil  ist  dann  zu  einer  harten  (skierotisierten)  mehr  oder  weniger 
scharfen  Schneide  (Kaukante)  geformt  (Abb.  2).  Der  zweite  Abschnitt,  der  Molarteil, 
kann  glattwandig  sein  oder  Zähnchen  (Dentes  molares)  tragen.  Die  Mandibeln  sind 
an  der  Kopfkapsel  mit  dem  vorderen  und  hinteren  Condylus  eingelenkt  und  bewegen 
sich  —  bei  manchen  Larven  {Urocerus)  unter  bestimmten  Arbeitswinkel  —  in  der 
Querebene. 

Die  ökologische  Einteilung  der  Holzinsekten  in  die  beiden  Gruppen:  1.  Feucht¬ 
oder  Frischholzinsekten  und  2.  Trockenholzinsekten  ließ  die  Vermutung  aufkommen, 
daß  zwischen  der  Beschaffenheit  des  Holzes  (im  feuchten  oder  trockenen  Zusand) 
und  der  Struktur  der  Mandibeln  Beziehungen  bestenden.  Solche  Beziehungen  lassen 
sich  jedoch  nur  bei  einigen  Xylophagen  feststellen.  So  sind  die  im  feuchten  Holz 
lebenden  Insektenlarven  vorwiegend  mit  gezähnelten  Mandibeln  («Zähnchenmandi- 
bel»)  ausgerüstet.  Sehr  kräftige  Incisiven  besitzen  die  im  nassen  Holz  minierenden 
Larven  von  Nacerda  melanura ;  ähnlich  strukturiert  sind  die  Mandibeln  der  Holz- 
wespen-Larven  {Urocerus) .  Die  Zähnchenmandibeln  dringen  in  das  durchfeuchtete 
und  aufgelockerte  Holz  leicht  ein  und  zerfasern  es.  Bemerkenswert  sind  auch  die 
Mandibeln  der  Larve  von  Anobium  punctatum :  am  Zahnteil  sind  keine  Incisiven 
ausgebildet,  sondern  nur  Einkerbungen.  Die  Mandibeln  vieler  Gerambycidenlarven 
(im  frischen  und  trockenen  Holz)  sind  schneidenförmig.  Die  Schneidenzeigen  ver¬ 
schiedene  Ausformungen:  es  gibt  muldenförmige  Schneiden,  die  einem  Löffel  (Haus- 
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bock-  und  Callidinmlarven)  oder  einem  Stemmeisen  ( Monochamus-Larve )  ähnlich 
sind.  Andere  Schneiden  sind  eingedellt  und  relief  artig  strukturiert  ( Criocephalus 
Larve).  Für  die  Bockkäferlarven  aus  der  Unterfamilie  Cerambycinae  stellen  die 
«Löffelmandibeln»  ein  charakteristisches  Merkmal  dar.  Durch  Ihre  massige  Form 
sind  sie  für  das  Minieren  im  festen  (trockenen)  Holzgefüge  besondere  geeignet. 
Schneidenförmige  Mandibeln  findet  man  auch  bei  den  Larven  der  Lyctiden  und 
Bostrychiden  im  trochenen  Holz  sowie  der  Lymexyloniden  im  frischen  Holz. 

Die  Mandibeln  werden  durch  mächtig  entwickelte  Zubeiss-  und  Abziehmuskeln 
(Adductoren  und  Abductoren)  in  Bewegung  gesetzt.  Sie  «greifen»  in  das  Holz  und 
schälen  Spänchen  ab.  Die  einzelnen  Phasen  der  Mandibeltätigkeit  Laufen  wie  folgt  ab: 
1.  Aufsetzen  —  2.  Offnen  —  3.  Anstemmen  —  4.  Zubeißen  —  5.  während  sich  die  Mandi¬ 
beln  schließen  entnehmen  sie  dem  Holzgewebe  ein  Spänchen.  Die  Larve  des  Hausbock¬ 
käfers  bewegt  ihre  Mandibeln  (manchmal  arbeitet  nur  eine  Mandibel)  in  Abständen 
von  etwa  einer  Sekunde  und  schält  mehrere  Spänchen  ab.  Diese  werden  in  der  Präo¬ 
ralhöhle  zu  einem  Knäuel  geformt,  dann  mit  den  Labialtastern  auf  die  Ligula  gescho¬ 
ben  und  durch  eine  ruckartige  Kopfebewegung  beiseite  geschleudert.  Das  feine  (pul¬ 
verförmige)  Bohrmehl  entsteht  dadurch,  daß  die  Larve  die  Holzparktikelchen  mehrmals 
«zerkaut».  Dies  geschieht  auf  folgende  Weise:  die  Teilchen  häufen  sich  im  «Löffel» 
einer  Mandibel.  Die  Schneide  (Kaukante)  der  gegenüberstehenden  Mandibel  schnellt 
unter  federndem  Druck  an  der  Löffelinnenfläche  entlang  und  zerreibte  die  Füllung; 
durch  fortdauernde  «Kaubewegungen»  erzeugt  die  Larve  feinste  Splitterchen  (Fraß¬ 
mehl).  Überdies  hängt  die  Groß  der  abgeschälten  Teilchen  von  der  Verhaltensweise 
der  Larve  ab:  holt  sie  das  Holz  aus,  so  fallen  gröbere  Spänchen  an,  um  das  Nahrungs¬ 
holz  in  den  Verdauungskanal  aufzunehmen  produziert  sie  Fraßmehl. 

An  der  Zekleinerung  der  Holzteilchen  sind  auch  die  Molaren  auf  den  Mandibeln 
von  verschiedenen  holzminierenden  Insekten  beteiligt.  Sie  stellen  meist  auffällig 
strukturierte  «Kaurillen»  (Abb.  1,  MK)  dar  und  sitzen  hinter  dem  Zahnteil  auf  der 
buckelförmigen  Mandibelbasis.  Bewegen  sich  die  Mandibeln,  so  treffen  die  «Kaurillen» 
aufeinander  und  zehrmalen  die  Holzpartikelchen. 


MORPHOGENESE  DE  LA  TROMPE  CHEZ  CALLIPHORA 
ERYTHROCEPHALA  MEIG.  {DIPTERA,  CYCLORRHAPHA ): 
EXISTENCE  DE  TROIS  PAIRES  D’ÉBAUCHES  DISTINCTES  CHEZ  LA  LARVE 

Jeanne  S c h o e  1 1  e r - R a c c a u d 

(Laboratoire  de  Physiologie  des  Insectes,  Paris,  France) 


Malgré  le  grand  nombre  de  travaux  concernant  la  métamorphose  des  Diptères 
Supérieurs,  certains  des  aspects  de  la  céphalogenèse  imaginale  restent  encore  obscurs. 
La  tête  de  la  mouche  se  développe  à  partir  d’un  certain  nombre  d’ébauches  qui  sont 
en  rapport  chez  la  larve  avec  des  structures  internes  dont  la  signification  exacte 
a  soulevé  de  nombreuses  discussions.  J’ai  pu  montrer  en  1964  que  ces  structures 
correspondent  à  une  tête  larvaire  mais  profondément  modifiée.  En  effet,  au  cours 
de  la  vie  embryonnaire  d’importants  mouvement  changent  les  rapports  topographiques 
des  différents  territoires  céphaliques.  En  particulier,  on  observe  une  dissociation  du 
gnathos.  Mais  ces  territoires  persistent  et  peuvent  être  repérés  chez  la  larve. 
La  majeure  partie  de  la  tête  larvaire  devient  interne,  formant  une  cavité  atriale 
et  une  poche  dorsale.  Le  plancher  de  la  cavité  atriale  est  d’origine  labiale.  La  poche 
dorsale  est  constituée  par  la  presque  totalité  de  la  capsule  céphalique  et  par  le  cly- 
léo-labro  auxquels  s’adjoint  une  petite  région  maxillo-labiale  au  niveau  de  l’attache 
des  bras  postérieurs  du  tentorium. 

On  décrit  la  présence  de  deux  paires  d’ébauches  imagínales  céphaliques  chez  les 

larves  des  Cyclorrhaphes:  les  sacs  frontaux  et  les  disques  imaginaux  labiaux.  Les  sacs 

frontaux  situés  á  l’extrémité  postérieure  de  la  poche  dorsale  renferment  en  particulier 
les  ébauches  des  antennes  et  des  yeux;  ils  édifieront  la  capsule  céphalique.  Les  dis¬ 
ques  imaginaux  labiaux  sont  appendus  à  la  paroi  atriale  au  niveau  de  Coverture  du 
canal  salivaire.  Selon  Wahl  (1914),  ils  édifieraient  à  eux  seuls  la  trompe  chez  Calli- 
phora.  Cette  origine  simple  à  partir  d’un  territoire  uniquement  labial  est  en  dés¬ 
accord  avec  l’interprétation  actuelle  de  la  trompe  des  Cyclorrhaphes.  Aussi  ai-je 

repris  le  développement  de  la  trompe  de  Calliphora  afin  de  pouvoir  ensuite  en  aborder 
une  analyse  causale. 

Pour  élucider  l’origine  des  différentes  parties  de  la  trompe,^  j’ai  effectué  des 
expériences  d’ablation  et  de  transplantation.  Les  opérations  ont  été  faites  sur  des 
larves  du  3ème  stade,  ayant  dépassé  leur  pahse  d’alimentation.  Le  résultat  est  observé 
à  la  métamorphose  des  opérés. 
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Après  ablation  bilatérale  des  disques  imaginaux  labiaux,  les  imagos  obtenus 
possèdent  tous  une  trompe,  mais  incomplète:  celle-ci  est  réduite  à  un  rostre  et  à  un 
labre;  elle  ne  présente  jamais  ni  haustellum,  ni  labelles.  Le  labre  est  plus  court 
et  plus  trapu  que  chez  les  témoins.  Le  rostre  bien  reconnaissable,  présente  les  diverses 
structures  qui  le  caractérisent:  apodèmes,  palpes  maxillaires,  écailles  palpigères. 
La  paroi  ventrale  du  rostre  est  cependant  plus  ou  moins  absente  si  bien  que  les  apo¬ 
dèmes  et  les  écailles  palpigères  prennent  une  position  plus  ventrale;  les  apodèmes 
peuvent  fusionner  plus  ou  moins  complètement. 

Donc  seuls  Lhaustellum  et  les  labelles  se  développent  à  partir  des  disques  ima¬ 
ginaux  labiaux.  Cela  est  confirmé  par  les  résultats  de  transplantations.  Le  rostre, 
le  labre  proviennent  donc  d’autres  ébauches  dont  l’identification  a  pu  être  faite 
expérimentalement. 

Des  sacs  frontaux  transplantés  seuls  dans  l’abdomen  d’une  larve  hôte  fournissent 
on  plus  de  la  tête  proprement  dite,  une  grande  partie  du  rostre  avec  les  apodèmes 
et  les  palpes  maxillaires. 

Une  étude  histologique  des  larves  de  Calliphora  m’a  permis  de  déceler  l’existence 
de  deux  ébauches  «céphalo-pharyngiennes»  paires.  Ce  sont  deux  îlots  de  petites 
cellules  imagínales,  situés  sur  la  poche  dorsale  au  niveau  de  la  région  clypéo-labrale 
larvaire.  J’ai  pu  m’assurer  par  des  expériences  de  transplantation  que  ces  deux  îlots 
correspondent  aux  ébauches  du  labre  et  du  fulcrum,  comme  on  pouvait  le  prévoir 
d’après  leur  emplacement. 

La  trompe  de  Calliphora  dérive  donc  en  réalité  de  3  paires  d’ébauches:  disques 
imagineaux  labiaux,  ébauches  céphalo-pharyngiennes,  région  antérieure  des  sacs  fron¬ 
taux.  Ces  ébauches  sont  séparées  les  unes  des  autres;  elles  se  situent  au  niveau  des 
territoires  céphaliques  larvaires  correspondants.  Cette  origine  complexe  est  en  accord 
avec  l’interprétation  actuelle  de  la  trompe  des  Cyclorrhaphes,  établie  par  des  études 
d’anatomie  comparée.  L’haustellum  et  les  labelles  qui  correspondent  au  labium,  déri¬ 
vent  bien  des  disques  imaginaux  labiaux.  Le  rostre  lui,  est  considéré  comme  une 
formation  complexe;  sa  partie  clypéale  est  édifiée  par  les  deux  ébauches  céphalo- 
pliatyngiennes  que  j’ai  pu  mettre  en  évidence  dans  la  région  clypéo-labrale  larvaire. 
La  composante  gnathale  (apodèmes  et  palpes  maxillaires  en  particulier)  provient  des 
sacs  frontaux.  La  région  maxillaire  (ou  plus  exactement  maxillo-labiale)  de  la  poche 
dorsale  devait  donc  contenir  des  éléments  imaginaux  présomptifs  qui  se  sont  incor¬ 
porés  aux  sacs  frontaux. 


STRUKTURELLE  ANPASSUNGEN  UND  EVOLUTIVE  TRENDS 
IN  DER  GATTUNG  PAUESIA  ( HYMENOPTERA ,  APHIDIIDAE) 

U.  S  e  d  1  a  g 

(Institut  für  Forstwissenschaften  der  DAL,  Eberswalte,  DDR) 

Obwohl  die  in  Cinarini  schmarotzenden  Pauesia- Arten  relativ  gross  und  durch 
ihre  Färbung  auffällig  sind,  bereitet  die  Bestimmung  auch  nach  der  Revision  durch 
Starÿ  (1960)  vielfach  noch  Schwierigkeiten.  Ursache  hierfür  ist  die  erhebliche  Varia¬ 
tion  in  den  zur  Determination  heranzuziehenden  Merkmalen.  Z.  B.  schwankt  die 
Antehnengliederzahl  bei  P.  pinicollis  von  18  bis  22. 

Eine  beträchtliche  Plastizität  zeigt  sich  auch  beim  Vergleich  der  Arten  unterein¬ 
ander.  So  gibt  es  in  der  Gattung  kaum  weniger  unterschiedliche  Spezialisierungsri¬ 
chtungen  im  Bau  des  Legeapparates  als  bei  den  übrigen  Aphidiiden  zusammen. 
Der  Normaltyp  hat  sich  bei  sehr  kräftiger  Ausführung  durch  Ausbildung  auffalender, 
auf  langen  Sockeln  stehender  Borsten  der  Vaivén  III  vervollkommnet.  Zugleich  ist 
ein  Paar  von  Haftlappen  oder  Haftblasen  zum  Festhalten  der  Blattlaus  ausgebildet 
(Haftlappentyp;  P.  pmi-Gruppe). 

Eine  noch  unbeschriebene  Art  besitzt  horizontale,  schaufelförmige,  durch  Borsten 
wesentlich  vergrößerte  Vaivén  III,  die  ein  Festhalten  der  Blattlaus  ermöglichen 
dürften  (Schaufeltyp).  Ebenso  wie  bei  dieser  Art,  ist  der  Legeapparat  auch  bei 
anderen  aufwärts  gekrümmt.  Bei  P.  pietà  und  P.  laricis  bildet  er  einen  Haken,  mit 
dem  die  Wirte  bei  Gegenwehr  oder  Flucht  hochgehoben  und  wieder  Abgesetzt  werden 
können  (Hakentyp).  Dieser  Haken  ist  bei  dem  der  Gattung  nahestehenden  Metaphi- 
dius  aterrimus  zu  einer  Klammer  ergänzt,  deren  anderer  Schenkel  aus  einem  Höcker 
mit  weicher  Kuppe  besteht. 

Der  hohe  Spezialisierungsgrad  im  Bau  des  Lageapparates  könnte  durch  erhöhte 
Anfofderungen  infolge  grosser  Beweglichkeit  der  Wirte  und  starken  Ameisenbesuch 
erklärt  werden.  Auch  die  Unübersichtlichkeit  des  Milieus,  insbesondere  bei  Wirten, 
die  zwischen  den  Nadelbasen  leben,  mag  dazu  beigetragen  haben.  Für  eine  derartige 
Erklärung  sprechen  auch  ungewöhnliche  Reaktionen  and  optische  Reize.  Während 
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andere  Blattlausparasiten  durch  Vorgänge  in  ihrer  Umgebung  kaum  beeinflusst  wer¬ 
den,  sind  die  grossen  Pauesien  sehr  aufmerksam  und  reagieren  auf  Bewegungen  mit 
Rückwärtslaufen  und  Pallenlassen.  P.  unilachni ,  deren  Wirt  an  Nadeln  lebt,  weniger 


Beispiele  für  unterschiedliche  Ausbildung  des  Legeapparates  in  der  Gattung  Pauesia. 


l  —  Pauesia  pini  —  Haftliappentyp;  2  —  n.  spec.  —  Schaufeltyp;  3  —  P.  pietà ,  Hakentyp;  4  — 
Metaphidius  aterrimus,  Klammertyp.  Die  schwarzen  Umrisse  der  Vaivén  III  sind  im  gleichen  Massstab 

gezeichnet,  wie  der  Legeapparat  von  P.  pietà . 


leicht  flieht  und  nicht  von  Ameisen  besucht  wird,  verhält  sich  dagegen  wie  andere 
Aphidiiden.  Die  naheliegende  Annahme,  dass  eine  strenge  Spezialisierung  auf 
bestimmte  Wirte  Ursache  für  die  Entwicklung  verschiedener  Grundtypen  war,  trifft 
nicht  zu.  Die  Mehrzahl  der  Pauesia- Arten  parasitiert  mehrere  Wirtsarten,  die  meist 
auch  verschiedenen  Gattungen  angehören  und  an  verschiedenen  Baumarten  leben. 


rOMOJIOrHBAIJHH  PACTPOHOTHMEGKHX  IIl,ETHHOK  IJEPATOSETOß 

( ORI  BAT  El ,  CERAI  OZETOIDEA) 

E.  S.  Shaldybina  —  E.  G.  Ili  a  ji  ß  bi  6  h  h  a 

(P opbKoecKuü  nedaeozuHecnuü  uhctutijt,  CCCP) 


roMOJiorH3au,HH  rpeTHHOK  HMeeT  öojmmoe  3HaueHiie  /um  pemeimn  BonpocoB,  cbh- 
3anHBix  c  $HJioreHeTimecKiiMH  B3aiiMOOTHonieHHflMH  rpynn  KJiemen.  Ecjih  o  roMOJiorim 
xeTOMa  npoTepocoMbi  opiiöaTH/i;  iiMeeTcn  egimoe  MHemie,  to  b  xeTOMe  rncTepocoMbi 
MHoro  cnopHoro  n  iieonpe/tejieHHoro. 

HaMH  roMOJiorH3au,HH  racTpoHOTimecKiix  igeTHHOK  npoBOßiuiacb  b  HagceMeücTBe 
Ceratozetoidea  nyTeM  H3yneHHH  nocTBMÖpnoHajiBHoro  pa3BHTim  h  cpaBHemm  xeTOMa 
iiMaro  npegCTaBHTejieü  otoh  rpynnbi. 

roMOJioni3an,HH  racTpoHOTimecKiix  mjeTimoK  npenMarimaJiBHbix  CTa/tim  onpege- 
JmeTCH  B  OCHOBHOM  nopHgKOM  nOHBJieHHH  HOBLIX  CemeHTOB  B  XOge  0HT0reHe3a. 
Ilo  3TOMy  Bonpocy  cymecTByeT  gBa  MHeiuiH:  1)  npoTOHHM^ajiBHLiii  cerMeHT  B03HHKaeT 
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MGJK^y  cerMeHTâMH  F  n  H  n  a^anajiLHbin  —  Memgy  napanpoKTajibHbiM  n  onncTomieB- 
pajiBiitiM  (Grandjean,  1934;  3axBaTKHH,  1953);  2)  na  Kan^on  npenManiHajibiiou  CTa^im 
B03HHKaeT  HOBbiiï  napanpoKTajibHbiü  cerMeHT  (Grandjean,  1949). 

HaMH  H3y?eHO  nocTSMÔpHouajibHoe  pa3BiiTiie  20  bhaob  u;epaT03eTiiA.  Il3ynenne  pa3- 
BiiTiiH  Melanozetes  mollicomus,  3aAHiie  cemeiiTbi  npenMarnHaJiLHLix  CTagnn  KOToporo* 
HMeiOT  pa3iiyio  opuaMeiiTapnio,  coBepineimo  ueTKo  noKa3biBaeT,  uto  agaHajibiibiii  cer- 
MeiiT  BKJimniBaeTCH  Memgy  napanpoKTajibHbiM  h  onncTonjieBpajibHbiM.  ll3yneHne  pa3- 
BiiTiiH  Zetomimus  furcatus ,  raCTpoHomnecKiie  meTnrnm  npenMarnnajibHbix  CTaAHÜ  koto- 
poro  pa3JinnaK)TCH  $opMon  h  pa3MepaMH,  noKa3biBaeT,  hto  npoTOHHM(|)ajibHbiH  cemeHT 
B03iiiiKaeT  Me>KAy  cerMemaMii  F  h  H.  CjieAOBaTejibHO,  npaBOMouiibiMii  hbjihiotch 
o6o3naneHHH  iqeTHHOK,  npeAJiomemibie  TpamKaiiOM  (1934)  ii  3axBaTKnHbiM  (1953). 

B  OTHomemiH  imaro  Bonpoc  o  peAyupiin  racTpoHOTimecKiix  iqeTHHOK  penien 
TOJibKO  a-11^  rpynn,  npeHMarimajibiibie  CTaAnn  KOTopbix  3am¡iimeHbi  JinnnHOHHbiMH 
niKypnaMH.  OiiToreHe3  He  AaeT  MaTepuajia  a^h  roMOJiorn3an;Hn  iqeTHHOK  nMaro  y  n;e- 
paT03eTHA,  Tan  Kan  pacnojiomemie  racTpoHOTimecKnx  iqeTiiHOK  npeiiManmajibHbix  cxa- 
Aiiii  OAHOTimno,  a  npn  npeBpargemni  b  HMaro  nponcxoAHT  He  TOJibKO  peAynipin,  ho  h 
3HaTiiiTejibHoe  cMerqenne  rqeTiraoK. 

roMOJiorH3an,iiH  meTHHOK  HMaro  npoBOAnjiacb  npn  cpaBHemin  xeTOMOB  npeACTaBH- 
Tejien  n;epaT03eTHA,  cpeAH  KOTopbix  iiMeioTcn  biiabi,  necyirpie  ot  15  ao  10  nap  racTpo- 
HOTunecKHx  Hj;eTHiioK.  Ilpn  Hajirnnra  15  nap  coxpaHHioTcn  Bce  HHM$aJibHbie  meTiiHKii. 
ripeACTaBJIfleTCH  B03M0>KH0CTb  XapaKTepH30BaTb  HOJIOÎKeHHe  Ka>KAOH  H],eTHHKII  OTHO- 
ciiTejibiio  ipejieBHAHbix  opraHOB,  nopucibix  nojien  n  OTBepcTiin  MacjiHHbix  >nejie3 
(meTiiiiKii  C3  pacnojioîKeHbi  Ha  nTepoMop(|)ax;  meTHHKH  da  h  la  —  no  OonaM  ot  npbuio- 
Boro  nopucToro  nojin;  dp  —  MeAnajibHee  népBoro  cninmoro  nopncToro  nona;  lp  —  Bne- 
peAH  ot  Hero;  PN¡  —  MeAnajibHee  3aAHeKpaibiero  nopncToro  nojin;  PN2  —  MOKAy  nep- 
BbiM  h  BTopbiM  nopncTbiMii  nojiHMH;  hi  —  MeAnajibHee  iqejieBHAHoro  oprana  ip;  h2  — 
MencAy  BTopbiM  cniiHHbiM  h  3aAneKpanHHM  nopncTbiMH  nojiHMH;  OPj  h  OP2  —  CHapymiï 
ot  pnAa  MycKyjibHbix  OTnenaTKOB) . 

Hcxoah  h3  aToro,  npeACTaBjineTcn  B03M0>KHbiM  ycTaHOBiiTb  cyAbôy  Bcex  meTHHOK 
y  ii;epaT03eTHA.  ycTaHOBJieno  cjieAyiom;ee: 

1.  HiiKorAa  He  peAypnpyioTCH  meTHHKH  onncTonjieBpajibribie,  meTHiiKii  hi,  h2r 
PNi,  da,  la,  OAHa  H3  ipeTHHOK  G,  oueBHAHO  C2. 

2.  PeAyKpnn  HammaeTcn  co  meTnimn  Ci,  KOTOpan  OTcyTCTByeT  y  Bcex,  hhcjio 
meTHHOK  KOTopbix  MeHee  15  nap. 

3.  B  pa3Hbix  rpynnax  AaJibHeñniaH  peAyKpiin  MomeT  hath  pa3HbiMH  nyTHMn: 
b  noAceMencTBe  Trichoribatinae  peAyKpnn  HannHaeTCH  co  m¡eTHHKH  C3  (Diapterobates) r 
3aTGM  rqeTHHOK  dm  h  lm  (ôo-jibihiihctbo  Trichoribates )  h,  naKOHeii;,  peAypnpyeTCH 
inieTHHKa  lp  ( T .  incisellus) .  B  noAceMencTBe  Ceratozetinae  peAyqnpyiOTCH  meTiiHKii  dm, 
lm  h  PN2  (npn  11  napax  eacthhok)  h  AonojiHHTejibHo  meTHHKa  C3  (npn  10  napax). 
B  noAceMencTBe  Chamobatidae  h  Mycobatidae  peAyn,HpoBaHbi  rpeTHHKH  C3,  dm,  lm 
il  lp;  b  noAceMencTBe  Euzetidae  —  C3,  dm,  lm  h  PN2. 

OneBiiAHo,  b  xoAe  (Jmjiorenesa  b  cbh3h  co  CKJiepoTH3an,neH  nonpoBOB  y  n;epaT03e- 
TIIA  COXpaHHJIHCb  B  OCHOBHOM  iqeTHHKH,  3amHmaK)HiHe  nOpiICTbie  nOJIH  HJIH  OTBepCTHH 
Macjiniibix  mejie3.  G  3am;HTHOH  $yHKn;iieH  stiix  ipeTHHOK,  Beponrao,  CBH3ano  n  nx 
CMeipeHHe  b  xoAe  $HJiorene3a  —  npiiÔJiHîKeHHe  k  nopncTbiM  hojihm. 


HABITAT  AND  RELATIONSHIPS  OF  PALAEODICTYOPTERA 
A.  G.  Sharov  —  A.  T.  IIIapoB 
(Palaeontological  Institute,  Acad.  Sci.  USSR,  Moscow,  USSR) 


In  the  Upper  Carboniferous  of  Siberia  there  were  found  both  nymphs  and  adults 
of  Palaeodictyoptera  of  the  same  species.  One  specimen  of  the  nymphal  remains 
represents  only  a  fore  wing — bud  with  the  corresponding  part  of  tergum  but  it  gi¬ 
ves  us  much  information  about  the  nymphal  wings  of  Palaeodictyoptera.  Firstly, 
it  is  clear  that  wing-buds  of  Palaeodictyoptera  were  directed  not  perpendicular  in  re¬ 
lation  to  the  body  but  set  obliquely  backwards.  Secondary,  wing-buds  together  with 
axillary  sclerites  were  separated  from  the  notum  by  a  deep  furrow.  It  suggests  that 
they  were  movable  in  palaeodictyopteran  nymphs.  There  are  only  three  sclerites 
in  the  base  of  the  wing-bud:  meral,  or  costal  plate,  a  big  radioanal  piate,  and  a  small 
subcostal  plate  between  them.  The  same  set  of  sclerites  is  in  the  base  of  adult 
wing  of  the  same  species.  They  are  the  same  as  are  known  in  recent  Odonata 
The  remains  of  the  other  nymph  of  Palaeodictyoptera  of  the  same  species  show 
mouth-parts  that  are  represented  by  a  short  labrum,  two  pairs  of  styletes  —  mandibles 
and  maxilles,  and  jointed  maxillary  palp,  thorax  with  wing-buds  and  abdomen 
with  ovipositor  and  a  cercus.  It  should  be  noted  that  mouth-parts  are  sucking  also 
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in  nymphs,  and  the  ovipositor  is  armed  with  notches  like  the  ovipositor  of  sawflies 
( Tenthredinidae ).  Among  Palaeoptera  such  type  of  ovipositor  is  found  also  in  Mega- 
secoptera  and  in  Diaphanopterodea.  The  tuberculation  of  the  body  of  nymphs  is  si¬ 
milar  to  those  of  adults,  every  tuberculum  being  the  site  of  a  seta.  Thus,  palaeo- 
dictyopteran  nymphs  were  very  similar  to  the  adults  except  for  the  size  of  the 
wings  and  development  of  gonapophyses. 

Handlirsch,  Martynov  and  many  others  belived  that  palaeodictyopteran  nymphs 
were  aquatic.  The  mentioned  structures  of  the  nymphs  do  not  support  this  view-point. 
It  is  very  unlikely  that  the  same  structure  of  the  mouth-parts  was  adapted  for  the 
sucking  of  liquid  food  both  in  terrestrial  and  aquatic  conditions.  It  is  very  unusual 
for  aquatic  insects  to  protect  their  head  by  some  outgrowths  of  pronotum.  If  we  sup¬ 
pose  that  palaeodictyopteran  nymphs  as  much  as  adults  were  inhabitants  of  tall 
plants  the  peculiarities  of  their  body  structures  become  understable. 

The  shape  of  body  suggests  that  nymphs,  at  least  at  the  last  instar  were  able 
to  glide;  their  wing-buds  functioned  as  small  movable  wings,  though  obliquely 
directed.  The  lateral  expansions  of  the  prothorax  as  well  as  those  of  abdominal 
segments  added  to  the  wing-buds  an  additional  gliding  surface,  but  the  anterior 
outgrowths  of  the  pronotum  protected  head  from  accidental  blows  against  branches 
or  trunks  of  trees.  Both  nymphs  and  adults  probably  fed  on  plant  juices.  They 
layed  their  eggs  into  plant  tussues,  using  two  types  of  ovipositor.  The  first,  already 
mentioned,  is  the  saw-type.  The  second  one  was  knife-like.  It  has  been  found  in  Spi- 
lapteridae.  The  sucking  mouthparts  prevent  one  from  considering  Palaeodictyoptera 
the  ancestral  group  of  Polyneoptera  and  Oligoneoptera  for  which  the  bitting  jaws 
are  primary.  But  they  did  not  give  rise  to  the  Paraneoptera ,  or  even  Hemiptera 
alone,  either  because  the  structure  of  rostrum  of  Palaeodictyoptera  is  quite  different 
from  that  of  Hemiptera.  The  latter  completely  lost  maxillary  palpi  whereas  labrum 
is  enlarged  and  used  as  a  sheath  for  mandibular  and  maxillary  stylets.  In  Palaeodi¬ 
ctyoptera  the  maxillary  palpae  which  are  five-jointed  as  Eugereon  shows  were  well 
developed  and  guided  the  mandibular  and  maxillary  stylets,  whereas  the  labrum  did 
not  form  the  sheath  for  stylets.  The  presence  of  biting  jaws  in  Psocoptera  suggests 
that  the  rosra  of  Palaeodictyoptera  and  Paraneoptera  arose  independently,  con- 
vergently. 

The  palaeodictyopteran  structure  of  the  rostrum  has  been  found  in  Diaphanopte¬ 
rodea ,  as  well  as  in  Megasecoptera  and  Archodonata.  Their  wing-venation  also  is  very 
close  to  that  of  Palaeodictyoptera.  These  orders  may  have  originated  from  Palaeo¬ 
dictyoptera. 

Returning  to  the  significance  of  Palaeodictyoptera  for  the  understanding  of  the 
early  history  of  pterygotan  evolution  it  must  be  noted  that  in  their  general  appearance 
and  by  their  gliding  mode  of  flight  Palaeodictyoptera  seem  to  be  close  to  the  archaic 
group  of  winged  insects  —  the  Protoptera  that  I  believe  to  have  been  gliders  inha¬ 
biting  tall  plants  and  feeding  on  plant  generative  organs.  The  origin  and  evolution 
of  Palaeoptera  from  Protoptera  were  expressed  mostly  in  the  loss  of  ability  to  draw 
their  wings  obliquely  backwards.  Their  nymphs,  however,  retained  the  appearance 
of  the  first  Pterygota. 

The  known  ancient  Polyneoptera ,  Paraneoptera  and  Oligoneoptera  are  altered 
from  such  an  initial  type  to  a  considerable  degree.  Though  the  early  evolution  of  Para¬ 
neoptera  and  Oligoneoptera  was  connected  with  the  plant  habitat  the  perfection 
of  their  flight  and  the  acquired  ability  to  fold  their  wings  in  a  roof-like  manner 
altered  them  very  much  from  the  initial  type.  As  regards  the  Polyneoptera  their 
early  evolution  was  conditioned  by  the  transition  to  life  on  the  soil  surface  or  even 
in  more  hidden  places  —  in  litter,  under  stones,  fallen  tree-trunks,  etc.,  where  the 
perfection  of  their  wings  as  flying  organs  became  less  absolute.  Their  legs  in  most 
cases  came  to  play  the  leading  part  in  the  dispersal  function.  This  gave  rise  to  the 
enlargement  of  the  legs  and  to  the  transformation  of  the  fore  wings  into  protective 
organs.  Both  pairs  of  wings  acquired  the  ability  to  fold  flat  on  the  insect  back. 
But  the  nymphs  of  early  Polyneoptera ,  especially  among  the  Protoblattodea ,  retained 
the  appearance  of  the  first  Pterygota  to  a  considerable  degree,  although  their  legs 
were  enlarged. 
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nPHMHTHBHblE  MEPTbl  B  CTPOEHHM  OPrAHII3MA  TAJIJIOBBIX  KJIEII^EÏÏ 
no  AAHHBIM  BJIEKTPOHHOMHKPOCKOnHHECKOrO  HCCJIEAOBAHMH 
CECIDOPH  Y  OPS  IS  RIBIS  (WESTW.,  1869)  (E  RIO  PH  Y  OI  DE  A ,  ACARIÑA) 

A.-P.  A.  S  i  1 V  e  r  e  —  A.-n.  A.  CnjitBepe 

(Hhctutijt  sKcnepuMeHTdAbHoü  óuoAOZuu  AH  OctCCP,  Tapry,  CCCP) 


MeTOflOM  3JieKTp0HH0ii  MIlKpOCKOniin  yJIBTpaTOHKHX  Cpe30B  c  TOTaJIBHOro  o6l>eKTa 
iiccjieflOBan  noHKOBbiii  KJiein;  CMopoflHHbi  Cecidophyopsis  ribis  (Westw.,  1869).  Bbi- 
HBJieiibi  cymecTBenubie  ocoSeimocTii,  nivieiomne  onpeAeneimyio  CBB3b  c  ^amibiMn  cBeio- 
onTHHecKOH  MiiKpocKomm  no  aHaTOMim  h  riicTOJioriiii  rajuioBbix  KJiemeii. 

noKpoBbi  rajiJioBoro  KJiema  npeflCTaBjiniOT  cnmjHTHajibHbin  ann^epMiic,  Bnenmnii 
CJion  KOToporo  o6pa3yeT  KyTimyjiy.  BuyipeHmin  cjioh  ann^epiviHca,  orpaimueimoro 
co  CTopoHbi  rjiy6>KejieHían],Hx  TKaHeíí  tohkoìj  6a3ajibHon  MeiviSpaHon,  co^epnmT  koh- 
TpaKTHJibHbie  KOJibpeBbie  ^HÔpnjuibi.  rnnoflepivia  y  B3pocjibix  KJiemen  OTcyTCTByeT. 

MycnyjiaTypa  rajuioBbix  mienten  npeftcxaBJieHa  b  npe^ejiax  mcTepocoMbi  npo- 
flOJibHbiMH  cyóaniiAepMajibHbiMii  MbinipaMii,  npHKpenjieiiHbiMn  k  nonpoBaivi  h  npe^- 
cTaBjiHionj,iiMK  rucTOJiornnecKH  oAimoHHbie  Miio(|)H6pHJiJibi.  Mbimpbi  rjia,n,Koro  Tiraa, 
jiiimeHHbie  ^ejiemin  Ha  capKOMepbi,  co^epniaT  ;n,Ba  Tnna  MHonpoTOtJubpiiJui,  cxo^iibix 
no  yjibTpacTpyKType  c  rjia^KHMii  MbimijaMH  nJiocKnx  nepBen. 

Mbimpbi  JinmeHbi  TOHO^iiópujumpiioro  npimpemiTejibiioro  annapaTa,  npimpen- 
jiniOTcn  K  ann^epMHcy  nocpeßCTBOM  ^ecMocoMonoAOÔiibix  o6pa30BaHim.  Taño«  ?Ke 
npiiKpennTejibHbin  annapaT  coe/piHaeT  jiaTepajibHyio  noBepxHOCTb  Mbimu,  c  ann^epMu- 
coM,  ne  npepbiBan  MiionpoTO(|)H6pHJiJi  h  pacnojiarancb  «MeTaMepno»  noÆ  Kaw^biM 
Me>KKOJibH,eBbiM  yrjiyôjiemieM  KyTHKyjibi.  CorjiacoBaHHbiM  coKpanjeHneM  KOJibijeBbiX 
(|)ii6piiJiJi  b  ann^epMiice  h  npo^oJibHbix  Mbimn;  oôecnennBaeTcn  b  mcTepocoMe  rajuioBbix 
KJiemen  nepBeo6pa3iioe  nepiicTajibTimecKoe  ^BiiHíemie. 

npocTpancTBo  MejKfly  CTeHKon  Tena,  o6pa30BaHHon  ann^epMiicoM  h  BiiyTpoHHHMH 
opraHaMH  3anojiHeno  oAHOTnnHbiMii  no^BirambiMii  KJieTKaMii  Hano^oöiie  napenxiiMbi 
njiocKHX  nepBen.  B  npo^ojibnoM  HanpaBJieHnn  napeHXHMy  npoim3biBaiOT  Toimne  nnoT- 
Hbie  MeMÔpaHbi,  CBa3biBaK)in;He  BHyipeHHne  oprami  co  CTeHKon  Tejía.  B  KneTKax 
napeHXHMbi  naKanjiiiBaioTcn  aKCKpeTopiibin  ryamm  h  nnTaTejibHbie  BeiqecTBa  b  Bn^e 
rjiHKoreHa. 

HeKOTopbie  oTMeueHHbie  ocoöeimocTH  CTpoeunn  rajuioBbix  KJieinjen  MoryT  6biTb 
o6ycjioBJieHbi  perpecciiBHOii  aBOJiiopnen  9toh  napa3HTHuecKoii  CTeHOTonHon  rpynnbi 
nayKoo6pa3Hbix  n  nx  ncKJiiOHHTejibHo  Majibiivra  pa3MepaMH.  npn  cpaBHemm  rajuioBbix 
KJiemen  no  paccRiaTpiiBaeMbiM  ocoöeHnocTHM  CTpoeunn  c  ^pyrinvin  KJiemaMii  Monrao 
noKa3aTb  onpeßejieHHyio  nx  6jin30CTb  k  aKapinJ)opMHbiM  (capnonTH^opMiibiM)  KJiemaM. 

Bojibman  nacTb  BbimeyKa3aHHbix  npii3HaKOB  He  oÖHapynmBaeTcn  y  ujichhctoho- 
rnx,  ho  BCTpenaeTCH  y  pnji;a  rpynn  6ojiee  hh3ko  opraHH30BaHiibix  6ecno3BonouHbix, 
a  HMeHHO  y  racTpoTpnx,  neHTacTOMH^;,  Tap^nrpap;,  njiocKHX  uepBeii  h  flpyrnx.  3to 
oScTOHTejibCTBo  Bbrayn^aeT,  Ha  nam  B3rjiHA,  paccMaTpiiBaTb  nacTb  yKa3aHHbix  oco- 
6eHH0CTen  nan  nepBinmo  npuMHTHBHbie  nepTbi  CTpoeunn  opraiiH3Ma  rajuioBbix  Kjiem,en. 


MOPOOJIOrnnECKHE  OCOEEHHOCTK  JIHMHHOK  H  nOJIOHEHHE  B  CHCTEME 
HEKOTOPBIX  HAßPOßOBBIX  TPynn  ULOMINI  ( COLEOPTERA , 

TENEBRIONIDAE) 

N.  G.  Skopin  —  H.  T.  C  k  o  n  ii  h 

(Ka3axcKuü  uHCTury T  3auçuTbi  pacrenuü,  AjiMa-Ara,  CCCP) 


TeTeporeHHOCTb  Ulomini  npn3HaeTcn,  no-BH^HMOMy,  öojibinnHCTBOM  cnen,naJincTOB. 
Ornano,  HecMOTpn  Ha  H3BecTHyio  nonbiTKy  PenTTepa  k  pacnjieHeHino,  rpynna  coxpa- 
nneTcn  b  nonTii  Heii3MeHHOM  Bii^e  co  BpeMeHn  Jlanop^apa.  Xoth  jihhhhkh  pn^a  po^oB 
Ulomini  ,n;aBHo  H3BecTHbi,  nx  cpaBHHTejibHO-Mop^oJiornnecKHH  aHajiH3  b  n;ejinx  cncTe- 
MaTHKH  He  npoBO^HJicn.  no^oßHbiä  aHajin3  npnBo,n;nT  Hac  k  BbiBo^y  o  cncTeMaTnnecKOH 
HepaBHon;eHHocTH  OT^eJibHbix  Haapo^OBbix  rpynn  Ulomini  n  ^aíKe  o  Heo6xo/i,HMOCTH  bbi- 
aejieHHH  HenoTopbix  H3  no^ceMencTBa  Tenebrioninae ,  sensu  Gebien. 

Hanöojiee  6jin3Kn  k  TeHeöpon^HbiM  JiiinnHKH  po^OB,  poACTBeHHbix  Tribolium  (nc- 
CJie^OBanbi  Tribolium ,  Palorus ,  Latheticus )  n  Alphitobius  (nccJien;0BaHbi  Alphitobius, 
Mycotrogus-  no  Spilman,  Gnathocerus,  Pelleas ,  ?Peltoides) .  Minen  cxo^Hoe  CTpoemie 
annKpaHnyMa,  poTOBbix  opranoB,  rjia3KOB,  nneBpajibnon  o6jiacTn  Tena,  Hor,  Kay^aJibHoro 
KOMUJieKca  cermeHTOB,  onn  MoryT  paccMaTpnBaTbcn  Kan  Tpnöbi  noAceiviencTBa  Tenebrio¬ 
ninae  —  Triboliini  n  Alphitobiini. 
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Triboliini  xapaKTepii3yiOTCfl  pacnojioJKemieM  y  jihhhhok  nepBbix  öpioimibix  ABixa- 
."ien,  AopcajiLHee  npoanx,  Ha  TeprHTe,  h  ^nanepon^Hoñ  (JjopMon  cKjiepoMBi  noAraoToaiiiiKa. 

JIhhhhkii  Alphitobiini  xapaKTepii3yiOTCH  oAHOBepmHimocTbio  ABBHToro  TepniTa 
ßpiouiKa,  JiimieHHoro  yporoM^).  Oopivia  CKjiepoMBi  no^rjioTOHHiiKa  BapLnpyeT  ot  thhhhho 
TeHeöpon^HOH  Ao  AiianepnoAHoii. 

JIhhhhkh  oöeiix  rpynn  OTjraaaiOTca  Tanam  ot  TiinnaHo  TeiieöpoiiAHbix  3HaaHTejibiio 
MCHLHiefi  CKJiepoTH3an;HOH  nonpoBOB  h  AopcoBeHTpaJibHoñ  CAaBjieHHOCTbio  Tejía. 

BcjieACTBHe  oölihhoh  acHMMeTpnn  b  xeTOTaKcmi  hot  npn  oAHHaKOBOM  o6m,eM  Time 
CTpoeHHH  JIHHHHKH  Alphitobiini  HaCTOJILKO  CXOAHLI  C  JIHHHHKaMH  Opatrini ,  HTO  pa3JIII- 
HHTb  hx  MOHiHo  TOJibKO  no  He  pacajieHeHHOMy  y  nepBbix,  Kan  h  y  Bcex  Tenebrionidae- 
Heterobionta ,  Tap3yHryjiiocy. 

JIhhhhkh  Uloniini  s.  str.  (nccJieAOBaHbi  Uloma ,  Apteruloma ,  Oligocara )  HecoMHeHHO 
ÖJIH3KH  K  TeHeÖpOHAHbIM.  OhH  COXpaHHIOT,  OAHaKO,  TaKOH  npHMHTHBHblH  npH3HaK,  KaK 
AByBepniHHiiocTb  AUCTajibHoro  qjiemiKa  MaKCHJiJi,  h  hmciot  aepTbi  CBoeo6pa3Hon  cne- 
H,HaJiH3an;HH:  ajuieKyjioHAHyio  CKJiepoMy  noAraoTonmiKa;  aacTimHo  hjih  noJiHOCTbio  pe- 
AyiiiHpoBaHHbie  nJießpajibHbie  mBbi  bocbmoto  cerMeHTa  öpioniKa;  CBoeo6pa3iion  Kynojio- 
biiahoh  $opMbi,  c  oahhm  hjih  AByMH  HanpaBjieHHbiMH  npHMO  Ha3aA  onopubiMH  octphhmii 
AeBHTbin  TeprHT.  3th  ocoöeHHocTii  jihhhhok  3acTaBjiHK)T  paccMaTpnßaTb  Ulomini  s.  str. 
KaK  caMocTOHTejibHoe,  xoth  h  6jiH3Koe  k  T  en  ebrio  nina  e  noAceMencTBO — Ulominae. 

JIhhhhkh  Ulominae  OTJinaaiOTca  TaK>Ke  ot  jiiihhhok  cßjiiDKaeMbix  rpynn  nJiacTiiH- 
naTo  BbicTynaiomiiM  HaA  ocHOBamieM  aHTemi  KpaeM  annnpamiyMa,  TpexBepmiiHHbiMii 
MaiIAHÔyJiaMH,  pHJIHHApimeCKHM,  C  CHJIbHO  CKJiep0TH30BaHHbIMH  nOKpOBaMH  TeJIOM, 
njieBpo-CTepuajibHbiM  coajieHemieM  b  BHAe  hibob,  ho  6e3  MeMÒpaHbi,  peAyKpnen  noA- 
TajiKHBaTejien. 

Eipe  MeHbme  cxoACTBa  c  TeHeöpoiiAHbmii  oÖHapyamBaiOT  jihhhhkh  poAa  Hypo- 
phloeus.  Ohh  HMeiOT  pHA  npiiMHTHBHbix  CTpyKTyp,  qymABix  Aaa<e  ceMencTBy  T enebrioni- 
*'  dae  b  u;eJiOM:  oaeHb  KopoTKirìì  oniiKpaHHajibHbiiì  moB,  HBCTBeimyio  aniiKpaHiiajibHyio 
nepeMbiHKy  MeìKAy  aHTeHHajibHUMH  h  MaHAnòyjiapHbiMH  BnaAHHaMii,  jiHH30o6pa3Hbie 
KyTHKyjinpiibie  rJia3Kii,  ape3BbiaaìÌHo  npHMiiTiiBHbm  abb^tbiii  cerMeHT  öpiomna.  üocjieA- 
HHH  coxpaimeT  noJiHbin,  He  npeBpaipeHHbiH  b  mapHiiponoABimmyio  noAnopKy  CTepHHT, 
THnHHHbie  nJieiìpHTbi;  ero  TeprHT  pejiHKOM  AopcajibHbiñ,  a  aHajibHbin  KOMnJieKc  cemeH- 
TOB  3aHiiMaeT  nonni  TepMHHajibHoe  nojioaœHHe.  9th  ocoöeHHocni  He  no3BOJiHiOT  pac- 
CMaTpiiBaTb  poA  Hypophloeus  MeHee  neM  caMocTOHTejibHoe  noAceMeiìcTBO  —  Hypophlo- 
einae ,  oneHb  AaJieKoe  ot  noAceMencTBa  T enebrioninae ,  qyjKAoe,  no-BiiAHMOMy,  Aa>Ke  ce- 
MencTBy  Tenebrionidae. 

Oö-beAHHeHHe  b  oahoh  Tpnöe  ctojib  pa3HopoAHbix  ajieivieHTOB  moîkho  oô^hchutb, 
no-BHAHMOMy,  jinmb  HeAOCTaTOHHOCTbio,  HHorAa  Aa>Ke  HecocTOHTejibHocTbio  npH3HaKOB, 
npHHHMaeMLix  3a  BeAyipne  b  cncTeMaTHKe  HeKOTopbix  Cucujodea-Heteromera,  rAe  Ha- 
nimaa  c  TpyAa  BeBHHra  h  KpañxeAa  (Böving  and  Craighead)  yace  BbiAeJieH  paA  caMO- 
CTOHTejibHbix  ceMencTB. 

Ilo-BHAHMOMy,  ecTecTBeHHyio  CHCTeMy  Cucujodea-Heteromera  bo3Mo>kho  nocTpoHTb 
jiiiuib  npn  napaJiJieJibHOM  cpaBHiiTejibHO-Mop^ojiorHnecKOM  aHajiH3e  jinnimonHbix  h 
HMariiHajibHbix  CTpyKTyp. 


TAJIJIbl  H  ITAPA3HTAPHBIE  TEPATOMOPcPBI  KAK  CPEßA 
OEMTAHHH  H  HX  3HAHEHHE  B  9B0JII0IJ;HH  BOSEYftHTEJIEH 

E.  I.  S  1  e  p  j  a  n  —  9.  H.  C  ji  e  n  a  h 

(EoraHUHecKuü  uncruTyr  AH  CCCP,  Jlenumpad,  CCCP) 


ripnoßpeTeHHe  iiaceKOMbiMH  h  hhbimh  $HTO(|)araMH  cnocoÖHOcra  Bbi3biBaTb  rajuio- 
reHe3  h  napa3HTapiibm  TepaToreHe3,  pa3HOo6pa3iie  bhaob  h  BbicoKaa  niicjieHHocTb  otiix 
HaceKOMbix  cBHAeTejibCTByiOT,  hto  rajuibi  h  napa3HTapHbie  TepaTOMop(J)bi  KaK  cpeAa  o6h- 
Taima  oOecnenimaiOT  B03MoamocTb  nporpecca  hx  B036yAHTejien.  OcHOBHbiM  npii3HaK0M, 
o6ycjiOBJiHBaioin;HM  3KOJioriiaecKoe  pa3HOo6pa3He  raJuioB  h  napa3HTapHbix  TepaTOMop$, 
aBjiaeTca  3aBnciiMbin  xapaKTep  npoTeKaioiiptx  npn  hx  pa3BHTHH  npopeccoB  rncToreHe3a, 
ociiOBaHHbix  Ha  HHAypHpoBaHHOH  $HTO(|)aroM  npojiH(|)epai],HH  MepncTeMbi  h  (hjih)  na- 
peHXHMbi,  BeAymen  k  hx  AeAH(|)(|)epeHn;HpoBKe,  npaMOH  h  HenpaMon  MeTanaa3HH.  9bo- 
jHopna  B030yAHTejieH  rajiJiOB  c  3aBHCHMbiM  pa3BHTneM  HMeeT  cjieACTBHeM  yMeHbmemie 
HX  CHOCOÖHOCTH  npHBOAHTb  B  ABHCTBIie  AOCTaTOHHO  3(|)$eKTHBHbIH  MexaHH3M  HHrilGlipO- 
BaHIia  aKTHBHOCTII  OKHCJIHTeJIbHbIX  (JjepMeHTOB  (ayKCHIIOKCIIAa3bI  H  np.)  H  npilBOAIIT 
k  npno6peTeHHK)  hmh  B03M0H{H0CTeH,  noaBOJimorpiix  npeoAOJießaTb  öiioxiiMiiaecKiie  ch- 
CTeMbi  xHMnaecKOH  aHanJia3Hii  KJieTOK.  HMeioTca  ocHOBamia  nojiaraTb,  hto  cocTaB  Be- 
mecTB,  Bbi3biBaioiii;Hx  raJiJioreHe3  n  napa3HTapHbiii  TepaToreHe3,  oAHOTiineH  n  npeA- 
CTaBJieH  6eTa-HHAOJiiuiyKcycHOH  khcjiotoh,  paAOM  cboöoahbix  aMHHOKHCJiOT  (TpimTO(|)a- 
HOM,  (JeHHa-aJiaHHHOM  h  acnaparHHOM) ,  mnKHMOBOH  h  ^epyjioBon  KncjioTaMii,  coaeTaHiia 
KOTopbix  xapaKTepHbi  A-a^  pa3BHTiia  HOBOo6pa30Bamm  KaíKAoro  H3  iix  TimoB. 
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CipyKTypHLie  pasjuiunn  raJiJiOB  n  napa3niapnBix  TepaTOMop$,  OTjmnaioin;Hxcn  no 
oö^eMHOMy  cooTHomennio  n  npocTpaHCTBemiOMy  pa3Mein;eHHK>  Tpo$nuecKHx  TKanen 
(rajuioBon  MepncTeMti  n  MepiiCTeMaTiï3npoBaHHOH  napeHXHMti)  n  ÆmjM^epemjHpoBaH- 
HLix  3JieMeiiTOB  (cKJiepen^,  TpaxenA,  riiApoqnTOB  n  np.),  oôycJiOBJieHti  pa3noo6pa3neM 
Mop^oreHeTHHecKiix  cnocoöoB  hx  B03HHKH0BeHHH.  TaKHMH  cnocoöaMH  hbjihiotch  ^ejia- 
MiiHan,HH,  iiHBOJiK)Tn3an;HH,  nHBarnHan;iiii,  annSojinn,  nponn^HKaipin,  KOHKpecn;eHij;Hn, 
coMaTinecKHH  3M6pnoreHe3  n  np.  npeACTaBirrejm  Ka>KAOH  113  rpynn  B036yAHTejien  bli- 
3LiBaiOT  ocym;ecTBJieHHe  onpe^ejieHHtix  choco6ob  h  ocoôbix  ex  cooTHomemm  Apyr  c  Apy- 
roM,  hto  n  oöimcHHeT  CBoeo6pa3iie  raJiJiOB  n  napa3HTapHBix  TepaTOMop$  Ka>KAoro  H3 
bhaob  BosßyAnTeJien. 

noBTopneMOCTB  Mop^oreHeTnnecKnx  chocoöob  o6ycjiOBJiHBaeT  CTpyKTypnBie  cxoACTBa 
raJiJiOB  n  napa3HTapHBix  TepaTOMop^  n  no3BOJineT  crpynnnpoBaTB  nx  b  cncTeMy,  nivieio- 
rqyio  xapaKTep  roMOJionmecKHx  phaob.  B  3thx  pnAax  npocjiejKnBaeTcn  nocTeneHHocTB 
ycjioHxHeHim  CTpoemm,  BLipaHiaiomaHCH  b  yMeHBmeHnn  nncjia  onaroB  npojin(J)epan,nn 
AO  OAHoro,  b  noHBJiennn  BHyTpnxKaHeBBix  nojiocTen,  b  yMeHBinemm  nx  nucjia  ao  oahoíí, 
b  sanene  AH<$<i)y3Horo  pacnojiojKemiH  rajuioBon  MepncxeMBi  n  MepncTeMaTii3iipoBaHHoii 
napeHxnMBi  Bonpyr  MecT  JioKajin3an;nn  B036yAHTejien  KOHqeHTpHuecKHM,  b  nepexoAe  ot 
HeopiienTiipoBaiiHBix  KJieTonHBix  AeJieHHH  oTHociiTejiBHo  nocjieAHiix  npeiiMym;ecTBeHHO 
K  nepnKJiHHajiBHOMy,  b  3aMem;eHHH  paccenmiBix  CKJiepenA  CKJiepeHAHon  Kancyjion, 
b  Aiicfj^epenAiipoBKe  coöcTBeiraoH  npoBOAmnen  cncTeMBi  n  coeAHHeHim  ee  c  npoBOAH- 
iqen  ciiCTeMoñ  nopaurntmoro  opraHa.  ycnonmeHne  CBnsaHO  c  nepexoAOM  jihuiihok  ot 
KOJioHiiajiBHoro  o6pa3a  jkii3hh  k  oAiiHouHOMy  n  co  CHiinieHiieM  nx  MnrpaipioHHOH  aKTHB- 
HocTii.  B  pe3yjiBTaTe  3toto  M03aiiuHoe  pa3BHTiie  raJiJiOB  h  napa3HTapHBix  TepaTOMop(|) 
npeo6pa3yeTCH  b  peryjinn,HOHHoe,  11  nocjieAHiie  npiioôpeTaiDT  KapnonAHBie  nepTBi  CTpoe- 
HHH  (anoKapmiBix  kocthhok  h  np.). 

M36npaTejiBHOCTB  B036yAHTejieii  no  OTHomemno  k  nopa>naeMBiM  opraHaM  n  TKaiMM 
pacTemiii  npHBOAHT  k  napajiJiejiBHOMy  B03HHKHOBennio  b  HepoACTBeHHBix  rpynnax  oah- 
HaKOBBIX  5KH3HeHHBIX  (|)OpM  (SHHAepMOÔHOHTOB,  KCHJIOÔlIOHTOB,  KaMÔHOÔlIOHTOB  H  np.). 
HecMOTpn  na  npiiHaAJiemiocTt  poACTBemiBix  bhaob  B036yAHTejien  (rajuran;,  opexoTBo- 
poK,  nnjiHJiBiAHKOB  n  np.)  k  pa3Jinum>iM  >KH3HeHHBix  $opMaM,  cTpoemie  nx  jihhhhok, 
npeTepneBaioni,Hx  aAanTHBHoe  ynporqeHHe,  coxpamieT  3HaaiiTejiBHyio  oôiahoctl.  Mop- 
(Jojiothh  nMaro  OTjmaaeTca  öojiBmen  cnen;HajiH3an,HeH,  BeAymeu  k  o6oco6jiemno  biiaob. 
TeMnBi  n  HanpaBJieHiia  npeo6pa30BaHna  opraHOB  y  jihhhhok  h  HMaro  pa3JiHUHti,  A0Bep- 
renn;iia  HMaro  oÔHapyaiiiBaeTca  paHee. 

BjiaroAapa  B03iinKHOBeHHio  >Kii3HenHBix  <f>opM,  3BOJiion;HOHHaa  cbh3b  B036yAHTejien 
rajiJioreHe3a  n  napa3HTapHoro  TepaTorene3a  c  pacTeHHHMii  b  HeKOTopBix  cjiyaaax  HMeer 
xapaKTep  (JauioreneTMaecKoro  napajuiejiH3Ma.  C  nocjieAHHM  CBH3aHo  h  oTHocnTejiBHoe 
cmuKemie  BpeAonocHocTH  cpeAH  paAa  rajuioo6pa30BaTejien  —  $iijijio6hohtob,  ocHOBaH- 
Hoe  na  npoHBJieHHH  b  npopeccax  (JjopMnpoBaHHa  raJiJiOB  roMeocTaTiiaecKHx  aepT,  Btipa- 
HîaiomHXCH  b  HHAyAHpoBariiiH  B030yAHTejieM  Me>KTKaHeBBix  Koppejian;HH  b  npoqecce 
rncToreHe3a. 

OaKTopaMn  cymemin  nmijeBOH  cnen;najiH3aii;HH  B036yAHTejien  rajuioB  h  napa3H- 
TapHKix  TepaTOMop(|),  oKa3tiBaioiAHMH  BJinaHHe  na  ocymecTBJieiiHe  b  hx  nonyjian,nax 
rpynnoBoro  OTÔopa,  HBJiaiOTca  xeMnai  pocTa  h  AH^^epemiiHpoBKH  nopa>KaeMLix  opraHOB 
il  Hajinane  b  iihx  coeAHHemiH,  imaKTHBHpyiorAHx  nHm¡eBapiiTejiLHLie  ^epMeHTLi  (xaHHH- 
AOB,  aJiKaJioiiAOB  h  np.). 


PALAEOECOLOGICAL  FACTORS  AFFECTING  THE  ORIGIN  OF  WINGED  INSECTS 

J.  Smart 

(Department  of  Zoology,  University  of  Cambridge,  U.  K.) 

There  has  been  much  speculation  on  the  relationship  of  Insects  to  the  other 
Arthropoda  and  the  various  theories  have  been  reviewed  from  time  to  time  (Snodgrass, 
1930,  1935;  Raw,  1956;  Tings  &  Mantón,  1958  and  others). 

These  speculations  have  always  had  to  take  into  consideration  the  evolutionary 
problem  presented  by  the  wings  of  Insects  and  frequently  there  have  been  new  sug¬ 
gestions  about  their  origin  (Wigglesworth,  1963)  and  repors  of  debates  on  the  origin 
of  insect  flight  and  wings  (Wigglesworth,  Hinton,  Johnson,  Leston,  et  ah,  1963). 

There  is  now  available  an  ever  increasing  fund  of  morphological  information  in 
the  detailed  investigations  of  Mantón  (1953,  1964  and  many  other  papers)  and  in  Sha¬ 
rov’s  (1966)  text-book. 

Apart,  however,  from  Gilharov’s  (1956)  theory  on  the  possible  subterranean  life 
of  the  earliest  Insects  and  their  immediate  ancestors  not  enough  attention  has  been 
paid  to  the  actual  conditions  under  which  the  earliest  Insects  and  their  ancestors  may 
have  lived,  and  their  capacity  to  meet  problems  arising  there  from  without  the 
sophisticated  sense  organs  and  the  elaborate  mechanical  and  physiological  devices  that 
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are  present  in  the  highly  evolved  morphology  and  physiology  of  the  Insects  of  the 
present  day. 

The  matters  in  particular  seem  to  be  worthy  of  consideration.  These  are,  firstly, 
the  changes  that  have  taken  place  in  the  composition  of  the  earth’s  atmosphere  and, 
secondly,  the  morphology  of  the  earliest  land  plants. 

Berkner  and  Marshall  (1965)  recently  published  a  model  of  the  evolution  of  the 
earth’s  atmosphere,  A  critical  review  of  this  will  be  found  by  a  palaeontologist  in 
Fischer  (1965).  These  ideas,  of  course,  run  back  to  such  work  as  that  of  Oparin  in  the 
well-known  symposium  of  the  International  Union  of  Biochemistry  held  in  Moscow 
in  1957  (Oparin,  Pasynskii,  Braunstein  a.  Pavlovskaya,  1959). 

The  Berkner  and  Marshall  model  deals  with  many  things  but  with  regard  to  the 
evolution  of  Insects  the  most  important  is  the  changing  proportion  of  oxygen  in  the 
earth’s  atmosphere.  In  Pre-Cambrian  times,  not  only  was  there  insufficient  oxygen  in 
the  atmosphere  for  aerobic  respiration  but  there  was  not  sufficient  to  produce  enough 
ozone  in  the  upper  levels  of  the  atmosphere  to  cut  down  the  U.-V.  radiation  in  daylight 
to  a  level  that  would  permit  life  even  in  the  upper  5—10  m  of  the  ocean.  In  Cambrian 
times  the  amount  of  oxygen  rose  sufficiently  to  cut  down  the  U.-V.  radiation  to  a 
level  that  permitted  life  to  come  nearer  the  surface  of  the  ocean  by  day.  This  could 
explain  the  sudden  evolution  of  animal  life,  including  Arthropods,  early  in  the 
Cambrian. 

The  feature  of  greatest  interest  is  that  date  at  which  the  level  of  oxygen  in  the 
atmosphere  reached  a  concentration  that  could  produce  enough  ozone  to  cut  down  the 
U.-V.  radiation  from  sunlight  to  a  level  that  would  permit  exposed  terrestrial  life  at 
the  lowest  altitudes  of  the  land  surface,  i.  e.  at  sealevel  by  day.  The  Berkner  and 
Marshall  model  postulates  that  this  critical  event  took  place  around  the  middle  of  the 
Silurian. 

At  Mid-Silurian  there  were  a  great  many  forms  of  life  in  the  marine  and  possibly 
the  brackish  environment  and  it  would  not  be  surprising  that  there  was  a  rush  into  the 
new  environment  by  both  plants  and  animals  at  this  time  as  soon  as  the  U.-V.  radiation 
level  was  low  enough  to  permit  exposed,  diurnal,  terrestrial,  life.  This  could,  perhaps, 
correspond  to  the  point  of  time  postulated  by  Sharov  (1966)  for  the  emergence  of  his 
«Atelocerata»  from  the  aquatic  environment.  The  remarkable  fossil,  Eopterum  devo- 
nicum,  described  by  Rohdendorf  (1961)  also  points  to  the  Silurian  as  the  time  for  the 
critical  evolutionary  steps  in  the  early  ancestors  of  Insects. 

We  know  of  the  adaptability  of  Insects  of  the  present  day.  This  very  adaptability 
could  have  been  one  of  their  earliest  assets.  Perhaps  the  earliest  Insect-ancestors  came 
ashore  at  night  and  scavenged  on  the  shore  line  when  the  U.-V.  radiation  was  cut  out. 
Or  they  could  have  been  shielded  from  the  U.-V.  radiation  by  having  the  subterranean 
habit  living  at  the  shore  line  soil  on  bacteria  and  fungi.  If  still  normally  aquatic  they 
could  have  lived  by  day  in  comparatively  shallow  waters  near  shore  by  burrowing  in 
mud  during  the  hours  of  daylight  when  the  U.-V.  radiation  was  intolerable. 

Possibly  the  conditions  of  relatively  low  oxygen  content  of  the  atmosphere  fa¬ 
voured  the  rapid  evolution  of  land  plants  as  soon  as  the  U.-V.  radiation  was  low  enough 
to  allow  them  to  live,  fully  exposed  to  the  sunlight,  on  land.  To  live  on  land,  however, 
the  plant  have  to  make  great  changes  in  its  morphology  but  for  sexual  reproduction 
the  plants  probably  continued  to  need  a  highly  humid  microclimate  even  if  their 
actual  survival  was  not  dependent  on  the  general  climate  being  humid. 

The  Arthropods  did  not  have  to  make  enormous  changes.  They  already  had  limbs 
and  many  of  the  Cambrian  Arthropods  are  readily  recognisable  forms,  such  as  Aysheaia 
that  is  usually  placed,  taxonomically,  beside  the  Onychophora  of  the  present  day  in 
spite  of  its  apparent  marine  mode  of  life. 

Respiration  may  well  have  been  the  major  physiological  problem  and  the  special 
development  of  the  marvellous  tracheal  system  was  the  Insect’s  answer.  The  tracheal 
system  is  adaptable  and  in  an  atmosphere  in  which  the  oxygen  content  is  reduced 
extra  tracheae  are  developed  (Wigglesworth,  1954)  ;  new  tracheae  will  grow  out  in 
nymphal  wing-pads  into  areas  of  the  wing-pad  that  have  been  deprived  of  their  normal 
tracheation  by  cutting  the  normal  tracheal  trunks  (Smart,  1956). 

Mantón  (1953)  has  explained  how  the  hexapedal  gait  was  evolved  as  the  most 
efficient  for  a  terrestrial  arthropod:  this  would  enable  the  Insects  to  escape  from  their 
Arachnid  predators.  A  further  advantage  of  the  hexapedal  arrangement  of  the  legs 
and  the  general  development  of  them,  would  be  a  capacity  to  climb  and  this  would 
be  much  increased  as  soon  as  the  pretarsus  was  relegated  to  its  position  as  an  un- 
guitractor  plate  operating  two  efficiently  articulated  claws  at  the  tip  of  the  leg. 

The  earliest  land  plant  flora  of  which  there  is  satisfactory  positive  fossil  evidence 
is  that  of  the  Early  Devonian.  Some  idea  of  this  flora  can  be  got  from  text-books,  etc. 
(e.  g.  Sporne,  1962;  Augusta  a.  Burian.  1956;  Drushchits  a.  Yakubovskaya,  1961).  These 
plants  seem  to  have  had  wandering  rhizomes  on  the  land  surface,  or  perhaps  in 
shallow  water,  wiih  upstanding  branching  stems  with  fructifications  at  the  ends  of 
these  stems  or  their  branches.  If  the  early  Insects  learnt  to  climb  up  these  stems  to 
the  fructifications  they  would  thereby  gain  access  to  a  supply  of  particularly  nouri- 
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shing  food-stuff.  By  Middle  Devonian  there  were  tree-like  plants  and  climbing  Insects 
may  have  been  able  to  live  up  in  them  all  the  time. 

If  living  representatives  of  these  early  types  of  land  plants  are  examined,  the 
terminal  fructifications  can  be  seen.  However,  another  feature  of  these  plants  are  the 
small  scale-like  leaves  on  the  stems  of  the  plants  that  seem  nearly  always  to  be  pointed 
upwards.  Such  a  stem  was  probably  easily  climbed  up  but  not  so  easy  to  descend  in  a 
controlled  manner. 

One  of  the  main  difficulties  of  the  theory  that  wings  in  Insects  evolved  from  pa- 
ranotal  lobes  is  to  account  for  the  selection  pressures  that  favoured  the  development 
of  these  lobes  before  they  had  any  function  in  controlled  flight  or  gliding.  Alexander 
and  Brown  (1963)  have  produced  an  elegant  theory  suggesting  that  the  lobes  were 
developed  for  presence  signalling.  At  this  early  stage  in  their  evolution  Insects  cannot 
have  possessed  the  great  variety  of  sophisticated  sensory  organs  known  to  us  today 
hut  they  could  have  carried  the  compound  eye  over  from  a  previous  aquatic  mode 
of  life. 

Another  thing  that  could  be  selectively  effective  would  be  any  factor  that  could 
make  sure  that  an  insect  falling,  or  leaping,  from  the  top  of  one  of  these  plants, 
where  it  had  been  feeding,  and  could  not  easily  climb  down,  came  to  rest  on  the 
ground  correctly  orientated,  ventral  surface  on  the  ground,  ready  to  more  away  rapidly 
on  its  legs.  A  mechanism  that  could  do  this  would  be  provided  by  the  paranotal  lobes 
of  the  Insect  body  if  there  were  any  means  of  raising  their  outer  edges  temporarily 
during  the  leap  or  free  fall.  A  falling  reflex  in  Insects  was  demonstrared  by  Budden- 
brock  and  Freiderichs  (1932)  when  they  showed  that  raising  the  legs  and  arching  the 
body  enabled  Insects  to  land  correctly  with  the  legs  on  the  ground. 

A  flexing  of  the  body  that  could  produce  this  advantage  in  falling  could  he 
effected  by  a  dorso-ventral  contraction  of  the  thorax  in  much  the  same  manner  that 
is  suggested  by  Alexander  and  Brown  (1963)  for  making  a  visual  signal  to  other 
members  of  the  species. 

Paper  models  with  upward-raised  «paranotal  lobes»  can  be  made  and  it  will  be 
found  that,  if  dropped  in  the  air,  they  will  fall  more  often  than  not  with  their  «ventral 
side»  downwards  regardless  of  their  orientation  when  released  or  whether  they  have 
a  tendency  to  glide  or  not. 

Other  general  morphological  and  physiological  features  of  Insects  have  relevance 
to  a  consideration  of  the  possible  life  of  the  very  earliest  Insects  in  the  Devonian  hut 
they  cannot  all  he  considered  here. 


PLEUROPODIA  OF  THE  VIVIPAROUS  COCKROACH, 

DIPLOPTERA  PUNCTATA  (ESCHSCHOLZ) 

Barbara  Stay 
(University  of  Iowa,  U.S.A.) 

Cockoaches  are  among  the  insects  whose  embryos  possess  a  pair  of  pleuropodia, 
leg-like  évaginations  from  the  pleural  wall  of  the  first  abdominal  segment  (Hussey, 
1926).  The  role  of  these  organs  has  been  demonstrated  only  in  the  grasshopper  where 
Slifer  (1937)  showed  that  they  produce  hatching  enzyme.  In  the  viviparous  Hawaiian 
cockroach,  Diploptera  punctata ,  it  has  been  suggested  that  they  are  organs  of  nutri¬ 
tional  uptake  because  they  develop  early  and  persist  throughout  embryogenesis  (Ha¬ 
gan,  1951)  and  because  they  are  much  larger  than  the  pleuropodia  of  non- viviparous 
cockroaches  (Roth  and  Willis,  1958). 

Evidence  that  the  Dipiopteran  pleuropodia  are  engaged  in  electrolyte  transport 
is  provided  by  an  analysis  of  their  fine  structure. 

The  pleuropodium  consist  of  a  short  stalk,  a  trilobate  bulb  and  a  long  thin  exten¬ 
sion  (fig.  1,  a).  These  structures  are  epithelial  cells  evaginated  from  the  body  wall. 
A  central  cavity,  continuous  with  the  embryonic  haemocoele,  is  evident  early  in  de¬ 
velopment  but  becomes  obscure  when  the  organ  is  fully  differentiated  shortly  after 
dorsal  closure  of  the  embryo  (Embryogenesis  at  27°  C  is  completed  in  75  days;  dorsal 
closure  occurs  at  about  16  days  of  development). 

The  stalk  is  a  concentric  arrangement  of  cells  with  many  microtubules  and  much 
intercellular  space.  The  bulb  epithelium  is  composed  of  tall  pyramidal  cells  (fig.  1,6). 
The  most  remarkable  feature  of  the  pleuropodial  fine  structure  is  the  mass  of  mito¬ 
chondria  on  the  outer  (apical)  surface  of  the  cells  of  the  bulb  and  its  extension. 
In  the  bulb  the  mitochondria  are  5  to  6  p  long,  with  their  long  axis  perpendicular 
to  the  cell  surface.  Each  mitochondrion  is  enclosed  within  a  microvillar  projection 
of  the  plasma  membrane.  Particles  about  100  Â  high  occur  at  50  Ä  intervals  on  the 
plasma  membrane  adjacent  to  the  mitochondria.  The  paranuclear  and  basal  parts  of 
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Fig.  a.  Dorso-lateral  view  of  an  embryo  at  24  days  of  development  at  27°  C 

showing  the  left  pleuropodium. 

The  stalk  (S)  attaches  to  the  first  abdominal  segment.  It  is  followed  by  a  trilobed  swel¬ 
ling,  the  bulb  ( B )  and  a  thin  extension  ( E ).  The  extension  of  the  right  pleuropodium 
is  also  shown  (£')•  Cross-hatched  area  shown  enlarged  in  fig.  b. 

Fig.  b.  Diagram  showing  some  fine  structural  features  of  cells  from  the  wall 

of  the  bulb. 

M  —  mitochondrion  within  a  microvillus;  1C  —  inner  cavity;  OS  —  outer  surface. 


the  cells  contain  rough-surfaced  endoplasmic  reticulum,  ribosomes,  Golgi  bodies,  some 
dense  secretory  granules,  and  microtubules.  The  lateral  and  basal  surfaces  of  the 
cells  exhibit  a  much  less  regular  configuration  than  the  apical  surface.  They  have 
no  vast  array  of  mitochondria  but  the  surface  is  amplified  by  interdigitations  of 
cytoplasmic  projections,  especially  from  the  basal  surface.  The  cells  forming  the  long 
extension  are  similar  in  structure  to  those  of  the  bulb. 

The  occurence  of  the  large  surface  amplification  on  association  with  numerous 
mitochondria  and  subunits  on  the  plasma  membrane  provide  the  basis  for  specula¬ 
ting  that  the  pleuropodial  bulb  and  extension  are  engaged  in  electrolyte  transport 
since  it  is  well  known  that  similar  configurations  occur  widely  in  tissues  specialized 
for  electrolyte  transport.  Examples  are  found  in  vertebrate  as  well  as  insect  tissues 

(Philpott  and  Copeland,  1963;  Copeland,  1964;  Hopkins,  1967;  Berridge  and  Gupta,  1967; 

Anderson  and  Harvey,  1967;  Kafatos,  1968).  In  the  pleuropodium  it  is  conceivable 

that  elecrolyte  transport  facilitates  the  uptake  of  water  and  that  in  D.  punctata  it  is 

coupled  with  the  uptake  of  nutriment.  Verification  of  this  conjecture  requires  phy¬ 
siological  investigation  of  the  pleuropodia. 


WAYS  OF  THE  MORPHOLOGICAL  SPECIALIZATION  OF  THE  MOUTH 
APPARATUS  IN  PREDATORY  COLEOPTEROUS  LARVAE 

Bella  R.  Striganova  —  B.  P.  CrpnraHOBa 

(Institute  of  Evolutionary  Morphology  and  Ecology  of  Animals, 

Acad,  of  Sci.,  Moscow,  USSR) 


Mouth  parts  of  predatory  larvae  of  Coleóptera  are  adapted  to  the  functions  of  cap¬ 
turing  and  killing  a  prey,  injection  of  digestive  juces  into  the  body  of  a  prey  and 
sucking  up  oi  liquid  food.  It  is  possible  to  distinguish  3  morpho-functional  types  of 
mouth  apparatus  among  the  beetle  larvae. 

1.  Pricking-cutting  type  ( Carabidae ,  Staphylinidae ,  Histeridae ,  Hydrophilidae) . 
The  mandibles  are  elongated  with  sharp  pricking  tops.  Maxillae  are  moveable.  In  the 
most  forms,  excluding  some  Hydrophilidae ,  the  articulating  lobes  between  maxillae 
and  labium  are  reduced.  Mandibulae  and  maxillae  are  used  for  the  catch  of  a  prey. 
The  injection  of  digestive  juces  and  sucking  up  of  food  is  realized  through  the  preoral 
cavity. 

2.  Pricking-sucking  type  (Dytiscidae) .  The  mandibles  are  sickleshaped  with  the 
inner  longitudinal  channels  which  use  for  the  injection  of  digestive  secrets  and 
sucking  out  of  juices  of  a  victim.  The  maxillae  are  very  long  and  thin,  they  carry  out 
the  functions  of  tactile  organs  and  do  not  participate  in  the  feeding  process  at  all. 

3.  Type  of  the  mouth  apparatus  with  «oral  filters»  ( Lampyridae ,  Lycidae ,  Drilidae , 
Cantharididae ,  Elateridae) .  The  mandibles  are  sickle-shaped,  in  some  forms  with  inter¬ 
nal  channels  or  longitudinal  furrows  on  the  cutting  edges,  which  are  used  for  the 
injection  of  poisonous  fluid  killing  a  victim.  The  maxillae  and  labium  are  joined  to¬ 
gether  and  form  the  labio-maxillary  complex.  Its  inner  surface  is  covered  with  nume¬ 
rous  thin  setae  acting  as  the  oral  filters  during  the  sucking  up  of  the  food. 

The  pricking-cutting  type  appears  to  develop  on  the  base  of  a  primitive  orthopte- 
roid  mouth  apparatus.  The  way  of  its  evolution  can  be  followed  by  means  of  compa¬ 
ring  of  feeding  organs  in  close  related  larval  forms  with  different  mode  of  feeding. 
That  tendency  is  observed  for  example  in  the  family  Hydrophilidae  which  includes 
saprophagous  larvae  with  the  primitive  mouth  apparatus  ( Spercheinae )  as  well  as  the 
specialized  predatory  forms  with  the  typical  pricking-cutting  mouth  apparatus  ( Hydro - 
philinae) . 

Pricking-cutting  and  pricking-sucking  types  have  some  similar  features  especially 
in  the  structure  of  maxillae.  The  comparison  of  the  structure  and  mode  of  acting  of 
the  maxillae  and  labium  of  Carabidae  and  Staphylinidae  on  the  one  hand  and  Dytis¬ 
cidae  on  the  other  one,  allows  to  suppose  the  pricking-sucking  type  to  be  the  derivate 
of  the  pricking-cutting  mouth  apparatus.  The  forming  of  the  pricking-sucking  type 
was  carried  out  by  the  way  of  concentration  of  all  the  functions  connected  with  the 
food  reception  in  mandibles  while  the  maxillae  transfórmate  in  sensible  organs. 

The  mouth  apparatus  with  «oral  filters»  différés  considerably  from  two  other 
morpho-functional  types.  All  the  predatory  larvae  with  oral  filters  in  the  mouth  appa¬ 
ratus  belong  to  the  groups  Cantharidoidea  and  Elateroidea ,  which  placed  far  from 
Staphylinidoidea  in  the  phylogenetical  system.  Those  superfamilies  have  the  common 
ancestors  among  the  ancient  Dryopoidea.  The  larvae  of  all  groups  related  to  Dryopoi- 
dea  and  characterized  by  the  existing  of  the  labio-maxillary  complex.  Even  the  primi¬ 
tive  types  of  Dryopoid-larvae  ( Helmis ,  Potamophilus)  have  joined  ventral  mouth  parts 
without  the  articulating  lobe.  The  formation  of  the  labio-maxillary  complex  in  the 


308 


evolution  of  Dryopoidea  appeared  to  be  carried  out  very  early.  It  has  determined  the 
further  way  of  the  morpho-functional  evolution  of  mouth  apparatus  in  predatory 
larvae.  The  labio-maxillary  complex  in  Cantharididae  and  Elateridae  seems  to  play 
the  essential  role  in  the  processes  of  sucking  up  of  food. 

Thus  the  adaptation  of  predatory  larvae  of  Coleóptera  to  the  extraintestinal  dige¬ 
stion  and  feeding  on  a  liquid  food  developed  hy  different  ways.  As  a  result  of  that 
3  morpho-functional  types  of  mouth  apparatus  have  been  formed.  It  is  possible  to  con¬ 
clude  that  two  main  tendencies  exist  in  the  specialization  of  mouth  apparatus  of  pre¬ 
datory  Coleopterous  larvae.  One  of  them  (concentration  of  all  functions  connected  with 
the  feeding  process  in  mandibles)  is  expressed  in  suborder  Adephaga  and  in  group 
Staphyliniformia.  The  predatory  larvae  of  the  two  mentioned  groups  have  the  great 
convergent  resemblance  in  the  structure  of  their  mouth  apparatus.  The  other  tendency 
(forming  of  the  labio-maxillary  complex  with  oral  filters)  is  expressed  in  the  group 
Elateriformia. 


THE  BASIC  FEATURES  OF  THE  FORE  WING  IN  HETEROPTERA 

P.  Stys 

(Department  of  Systematic  Zoology,  Charles  University,  Praha,  CSSR) 


The  primitive  Heteropteran  wing  is  entirely  membraneous,  undivided  into  any 
individualized  regions  and  has  a  well  developed  claval  fracture  (  =  anal  furrow),  me¬ 
dial  fracture  and  slightly  indicated  costal  fracture.  The  tendency  to  modify  the  wing 
in  an  efficient  covering  organ  has  resulted  in  its  progressive  sclerotization  and 
in  development  of  mechanisms  coupling  it  at  rest  with  the  thoracic  pleuron,  abdo¬ 
men,  mesoscutellum  and  the  opposite  fore  wing.  The  tendency  to  retain  the  flying 
efficiency  of  the  wing  has  resulted  in  individualization  of  several  wing  regions 
accompanied  by  accentuation  of  fractures  allowing  its  flexion,  in  strengthening  of 
the  costal  margin  and  in  development  of  mechanisms  coupling  the  fore  and  hind 
wings  during  the  flight. 

The  main  modifications  of  the  gross  morphology  have  been,  as  follows: 

1.  Modifications  involving  the  anteroproximal  region. 

a)  Sclerotization  of  costal  margin,  costalization  of  veins,  rarely  evolution  of 

pterostigma. 

b)  Extension  of  costal  fracture,  which  sometimes  meets  the  medial  fracture 

(otfen  the  costal  fracture  is  secondarily  obliterated). 

c)  Formation  of  hylocostal  lamina  (  =  original  costal  area,  ventrally,  reflected 

and  partly  fused  with  the  ventral  surface  of  wing) ,  new  wing  margin  and  embobar 
groove  (demarcating  on  the  dorsal  surface  the  inner  limit  of  hypocostal  lamina) . 

d)  Development  of  exomembrane  (desclerotized  proximal  and  anterior  region 

of  wing)  in  some  Corixidae. 

Note:  Cuneus  is  the  part  of  corium  situated  behind  the  costal  fracture;  it  is  not 
homologous  with  pterostigma.  The  term  embolium  has  been  used  for  every,  in  any 
way  demarcated,  anteroproximal  region  of  the  wing.  Both  terms  are  unnecessary  and 
had  better  be  abolished. 

2.  Individualization  of  the  anal  region.  Originally  both  anal  regions  overlapped 
and  the  claval  fracture  was  distant  from  the  wing  margin.  Coupling  of  the  anal 
margin  with  mesoscutellum  and  with  the  opposite  fore  wing  has  resulted  in  the 
formation  of  the  claval  commissure,  loss  of  the  overlap  and  demarcation  of  the  anal 
region  (  =  clavus)  by  the  claval  fracture.  Due  to  the  modifications  in  thoracic 
morphology  a  pseudoprimitive  condition  is  often  restored. 

3.  Differentiation  of  the  more  rigid  proximal  region  of  wing  (  =  corium)  from 
the  distal  one  (  =  membrane)  by 

a)  corialization  (  =  thickening  and  widening)  of  the  proximal  sectors  of  veins; 

b)  continuous  sclerotization  of  the  proximal  region; 

c)  reduction  of  the  distal  sectors  of  veins; 

d)  costalization  of  veins; 

e)  combinations  of  the  above  mechanisms. 

Often  a  secondary  desclerotization  and  reduction  of  corium  has  occured.  The  di¬ 
viding  line  between  the  corium  and  membrane  has  been  formed  either  by  a  sharp 
border  between  the  sclerotized  and  non-sclerotized  regions,  or  by  an  arrangement 
of  veins  in  a  straight  dividing  line;  often  both  mechanisms  have  combined.  In  diffe¬ 
rent  taxa  corium  may  be  non-homologous  structures  and  developed  by  diverse  mecha¬ 
nisms.  It  is  therefore  impossible  to  define  the  corium  and  membrane  in  rigid  morpho¬ 
logical  terms. 
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All  mentioned  evolutionary  trends  can  be  traced  in  the  modern  representatives 
of  Heteroptera.  All  important  structures  (such  as  clavus,  corium,  hypocostal  lamina) 
have  evolved  several  times  by  a  parallel  evolution  during  the  pnylogeny  of  the 
order.  All  mentioned  trends  have  had  largely  autonomous  rates  of  evolution,  often 
diverse  in  different  taxa. 

The  bearing  of  the  results  on  the  interpretation  of  the  cladogenesis  of  Ileie- 
roptera  and  on  the  classification  will  be  published  elsewhere. 


PROBLEMS  OF  MORPHOLOGICAL  EVOLUTION  AND  CLASSIFICATION 
OF  THE  FAMILY  ENCYRTIDAE  ( HYMEN  OPTERA ,  CHALCIDOIDEA  ) 

V.  A.  T  r  j  a  p  i  t  z  i  n  —  B.  A.  T  p  h  n  n  n;  li  h 


{Zoological  Institute  Acad.  Sci.  USSR,  Leningrad,  USSR) 

Encyrtids  are  characterized  by  high  level  of  morphological  evolution  and  biolo¬ 
gical  specialization:  body  shape  usually  compact  streamlike,  mesotibial  spur  long, 
saltatory,  outer  plates  of  ovipositor  separated  from  the  dorsal  part  of  the  IXth  tergite, 
wings  often  reduced,  sexual  dimorphism  extremely  pronounced.  Some  of  these  pe¬ 
culiarities  have  developed,  probably,  in  the  connection  with  parasitism  on  sedentary 
gregarious  hosts  and  transition  to  running  and  leaping  mode  of  movement. 

Abundance  of  convergencies  and  parallelisms  is  typical  for  Encyrtidae ,  which 
often  disguises  the  real  systematic  position  of  genera.  Extremely  flattened  body  of 
encyrtids  attacking  coccids  under  the  leaf  sheaths  of  grasses  belongs  to  easily  expli¬ 
cable  convergencies.  Some  characters  are  in  close  correlative  connection  with  flattened 
body  habit  or  create  (secure)  this  habit.  Long  fringe  of  the  anterior  wings  (adaptation 
to  specific  conditions  of  flight)  is  also  a  convergent  new  formation  appearing 
in  some  non-related  groups  of  encyrtids.  The  following  group  of  convergent  charac¬ 
ters  is  connected  with  searching  activity  and  with  oviposition  (various  modifications 
of  antennae  and  lengthening  of  ovipositor) .  To  the  colour  peculiarities  developing 
in  parallel  can  be  attributed  some  types  of  darkening  of  anterior  wings  and  some 
other  specific  structures  (as  example,  the  thimble-like  head  surface  with  brilliant 
bottom  of  the  pits).  It  is  possible  that  such  structures  have  a  signal  role,  but  their 
appearance  in  similar  form  is  due  to  common  genetic  base  of  the  family.  Number 
of  segments  of  antennae,  palpi  and  tarsi  is  often  reduced  in  parallel  in  different 
tribes,  what  is  connected,  as  a  rule,  with  decrease  of  body  size. 

Systematic  value  of  convergent  and  parallel  characters  is  restricted  as  a  rule  by 
the  limits  of  genera,  and  division  of  Encyrtidae  in  subfamilies  and  tribes  it  is  neces¬ 
sary  to  base  on  the  characters  not  affected  with  these  mostly  adaptive  processes. 
In  this  connection  it  is  essential  to  realize  the  most  generalized  state  of  various  sy¬ 
stems  of  organs  in  accordance  with  the  state  of  gomologous  characters  in  less  spe¬ 
cialized  families  of  Chalcidoidea.  Basing  on  such  analysis  we  made  an  attempt 
to  outline  some  features  of  hypothetical  generalized  prototype  of  the  female  of  En¬ 
cyrtidae.  These  features  are  follows: 

1)  moderately  compact,  weakly  elongate  non-flattened  body;  2)  hypognathous 
head  with  moderately  developed  facial  depression;  linear  scape  of  antennae, 
unbroadened  uniformely  segmented  funicle  consisting  of  six  segments  (very 
probably  of  7  segments)  and  3-segmented  non-broad  weakly  isolated  club; 
3)  3-toothed  mandibles  with  equally  long  teeth;  4-segmented  maxillary  palpi  and 
3-segmented  labial  palpi;  4)  short  pronotum,  moderately  convex  thorax,  short  pro- 
podeum;  5)  developed  wings  with  long  veins,  short  fringe,  non-differentiated  oblique 
hairless  streak  and  without  dark  pattern  or  infumation;  6)  5-segmented  tarsi  with 
elongate  middle  basitarsus  and  thick  moderately  long  mesotibial  spur  approximately 
equal  to  the  length  of  basitarsus;  7)  more  or  less  uniformely  segmented  abdomen; 
pugostyles  situated  near  its  apex,  the  IX  syntergite  small;  paratergites  present,  re¬ 
taining  connection  both  with  the  dorsal  part  of  the  IX  tergite  and  outer  ovipositor 
plates;  8)  weakly  protruded  ovipositor  with  well  developed  but  short  sheaths  and  de¬ 
veloped  outer  and  inner  plates;  9)  uniform  pubescence  and  sculpture  of  the  body; 
10)  sexual  dimorphism  weakly  pronounced. 

According  to  evolutionary  important  characters  first  of  all  of  the  female  abdo¬ 
men,  all  Encyrtidae  can  be  divided  into  two  big  groups:  1)  taxonomic  complex,  de¬ 
signated  earlier  as  the  tribe  Ectromatini  Ashmead  (paratergites,  non-differentiated 
oblique  hairless  streak  of  anterior  wings  and  2-toothed  mandibles);  2)  complex  uni¬ 
ting  the  former  tribes  Mirini  Asbmead  and  Encyrtini  Ashmead  (paratergites  absent, 
oblique  hairless  sreak  differentiated,  mandible  originally  3-toothed).  The  author  is 
of  opinion  that  these  two  complexes  are  worthy  of  the  rank  of  subfamily,  because 
they  represent  broad  trends  of  macro-evolutionary  process  with  great  evolutionary 
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possibilities.  Inside  of  these  complexes  an  intensive  process  of  adaptive  radiation 
took  place,  which  has  led  to  the  formation  of  subdivisions  of  following,  more  low 
(tribal)  rank.  Inside  the  tribes  even  more  intensive  process  of  adaptation  took  place; 
these  adaptive  processes  have  resulted  in  striking  convergent  structures,  connected 
with  specialization  of  parasitism  and  giving  good  characters  of  generic  rank. 

The  first  complex  must  receive  the  priority  name  Tetracneminae.  Subfamily  is 
divided  here  into  the  following  7  tribes:  Charitopodini  Trjapitzin,  1968;  Grandoriellini 
Trjapitzin,  1968;  Ericydnini  Hoffer,  1955;  Anagyrini  Hoffer,  1953;  Dinocarsini  Hoffer, 
1952;  T etracnemini  Howard,  1893;  Chrysoplaty cerini  Trjapitzin,  1968. 

Subfamily  Encyrtinae  is  divided  into  14  tribes. 


ALL  APTERYGOTA  ARE  TRUE  INSECTS  WITH  NO  SYMPHYLAN  CONNECTION 

S.  L.  T  u  X  e  n 

{Zoological  Museum ,  Copenhagen,  Denmark) 

During  the  last  few  years  it  has  become  more  and  more  common  to  regard  My- 
riapoda  and  Insecta  as  one  big  group,  the  gap  being  bridged  by  Symphyla;  the  Sym- 
phylan  theory  of  the  origin  of  insects  has  been  based  upon  this  assumption. 
Symphyla  are  sometimes  combined  with  insects  in  the  group  Labiata  as  against  the 
other  Myriapoda.  Or,  again,  the  entognathous  apterygotes  are  removed  from  the 
«true»  insects,  Thysanura  and  Pterygota. 

In  an  attempt  to  solve  this  problem  I  have  compared  a  great  many  characters 
among  all  these  groups;  I  shall  here  mention  three. 

1.  The  mouthparts  (fig.  1).  Symphyla  have  two-segmented  mandibles  as  in  other 
myriapods;  in  all  apterygotes  and  pterygotes  they  are  one-segmented.  The  maxilla 
has  no  cardo  and  no  palp  in  Symphyla ;  Entognatha  follow  other  insects.  The  labium 
only  resembles  the  insectan  one  in  that  the  appendages  combine  in  the  middle  line; 
there  are  no  subdivisions,  no  glossae,  no  palp.  The  gnathochilarium  and  the  two  pairs 
of  chilopodan  maxillae  are  also  «labia».  Apterygotes  follow  Pterygota. 

2.  The  legs.  The  symphylan  leg  has  the  same  kind  of  segments  as  Myriapoda 
and  their  «knee»  is  a  whole  segment.  Apterygota  and  Pterygota  have  the  knee  as 
a  single  joint  (see  Mantón,  1966). 

3.  The  segmentation.  All  Apterygota  and  Pterygota  have  a  tagma,  the  thorax, 
which  is  lacking  in  all  Myriapoda ,  also  in  Symphyla.  It  carries  the  active  legs  and, 
in  winged  forms,  the  vings  and  is  in  many  characters  evoived  differently  from  the 
abdomen.  Furthermore  there  are  indications  that  Symphyla  have  diplosegments;  at 
least  the  terga  and  the  position  of  the  legs  do  not  correspond  and  a  study  of  muscles 
and  nervs  tends  to  show  that  the  terga  correspond  to  diploterga  which  may  or  may 
not  be  secondarily  divided  (Ravoux,  1962).  Ravoux  is  of  the  opinion  which  seems 
well  justified,  that  all  Myriapoda  have  diplosegments,  secondarily  divided  or  not. 

From  these  and  many  other  premisses  it  might  seem  justified  to  regard  Insecta 
and  Myriapoda  as  sister  groups  in  the  sense  of  Hennig  (1950,  1965)  and  systemati¬ 
cally  as  subphyla.  A  strict  and  logic  application  of  the  theory  of  Hennig  then  leads 
to  a  scheme  as  fig.  2  in  which  the  most  striking  point  is  that  the  entognathous  apte¬ 
rygotes  are  not  primitive,  but  derived.  A  further  enumeration  of  the  symplesiomor- 
phous  and  the  synapomorphous  characters  cannot  be  given  here. 

The  complete  argument  for  this  theory  will  be  given  in  a  book  to  be  published 
in  California,  where  also  references  will  be  given. 


A  STUDY  OF  FOSSIL  ASILOMORPHA  IN  THE  KARATAU 
D.  A.  Ussatchov  —  JJ.  A.  Y  c  a  u  e  b 


{Palaeontological  Institute,  Acad.  Sci.  USSR,  Moscow,  USSR) 

The  origin  and  the  formation  of  the  order  Diptera  dates  from  the  Mesozoic  times. 
It  was  by  the  beginning  of  Trias  that  the  two-winged  insects  had  isolated  theirselves 
from  the  Mecopteroidea  stem. 

A  traditional  division  of  Diptera  into  two  suborders,  Nematocera  and  Brachycera, 
is  no  longer  up  to  the  requierements  of  the  phylogenetic  systematics.  A  new  elabo¬ 
rate  system  was  suggested  by  Dr.  Rohdendorf  at  the  11-th  Entomological  Congress 
in  1961,  with  infraorders  13  in  number  being  in  the  spotlight. 
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a  —  mandible  of  Symphyla ;  b  —  mandible  of  Japyx;  c  —  mandible  of  Machilis;  d  —  ma¬ 
xilla  of  Symphyla ;  e  —  maxilla  of  Japyx;  f  —  maxilla  of  Machilis ;  g  —  «labium»  of  Sym¬ 
phyla h  —  «labium»  of  Japyx ;  i  —  «labium»  of  Machilis  (after  Snodgrass  and  Imms). 


Fig.  2.  Relationship  of  Entognatha  etc. 


My  work  is  connected  with  the  research  and  description  of  Asilomorpha,  one 
of  the  infraorders  of  Diptera ,  found  in  the  Karatau.  This  infraorder  including  more 
than  20.000  species  of  today  is  situated  between  « N ematocera »  and  the  infraorder 
Myiomorpha.  Such  a  position  shows  that  the  study  of  Asilomorpha  is  sure  to  give 
a  key  for  the  explanation  of  the  progressive  evolution  of  Diptera. 

Just  recently  only  14  species  of  Asilomorpha  have  been  known  from  the  Meso¬ 
zoic  era,  all  of  them  having  to  do  with  the  superfamily  Tabanidea.  But  now  the 
fauna  of  the  Karatau  proved  to  be  fraught  with  a  great  deal  of  unexpectednesses. 
First,  it  contains  at  least  300  fossils  of  Asilomorpha,  i.  e.  more  than  were  known 
from  the  Tertiary  period  as  a  whole.  Secondary,  this  number  distributes  among  all 
known  recent  superfamlilies,  —  Tabanidea ,  Stratiomyidea ,  Bombyliidea ,  Asilidea  and 
Empididea.  Thirdly,  there  is  a  new,  the  sixth  in  succession,  superfamily  Eremochae- 
tidea  Us.,  1968  in  the  Karatau.  It  is  the  earliest  off-shoot  from  the  Asilomorpha  stem 
and  comprises  two  new  monotypic  genera.  Their  close  relatioship  does  not  give  rise 
to  doubt.  On  the  other  hand  they  differ  from  the  rest  of  Asilomorpha  by  a  unique 
position  of  vein  M4. 

Other  findings  seem  to  be  very  interesting  as  well.  I  mean  first  of  all  Protempis 
antennata  Us.  refered  by  me  to  a  new  family  Protempididae.  The  supertamily  Empi¬ 
didea  where  I  place  this  new  family  has  not  been  known  at  all  from  the  Mesozoic 
times  unless  to  consider  two  questionable  descriptions  of  hundred  years’  remoteness. 
The  new  fly  looks  like  some  kind  of  Brachystomatinae  ( Empididae )  but  has  a  great 
anal  lobe  and  very  prominent  thorax  contrary  to  this  group. 

Rhagionemestrius  rapidus  Us.  is  another  jurassic  form  of  a  great  importance. 
The  first  fossil  Nemestrinidae,  Prohirmoneura  jurassica,  was  described  by  Handlirsch 
in  1908  from  the  Upper  Jura  of  German.  The  partial  reconstruction  of  its  poor  pre¬ 
served  wing  showed  the  obvious  resemblance  between  Prohirmoneura  and  a  recent 
genus  Hirmoneura  Mg.  This  find  reaffirmed  the  standpoint  on  the  antiquity  of  Neme¬ 
strinidae  in  spite  of  the  high  imago’s  specialization  and  the  larva’s  way  of  life  as 
the  parasites  on  beetles  and  Orthoptera. 

Dr.  Rohdendorf  has  just  described  six  new  species  of  Nemestrinidae  from  the  Ka¬ 
ratau.  One  of  them  is  refered  to  the  recent  subfamily  Hirmoneurinae ,  the  rest  makes 
a  new  subfamily  Archinemestriinae  with  less  specialized  venation. 

At  last,  owing  to  the  description  of  the  subfamily  Rhagionemestriinae  possessing 
very  plesiomorphic  features  in  its  venation  one  can  interpret  the  first  stages  in  the 
construction  of  the  diagonal  vein,  when  M3  joins  up  with  the  discoidal  cell  and 
forms  a  smooth  line  without  any  zigzag  from  behind. 

In  conclusion,  I  should  like  to  note  that  two  superfamilies,  Asilidea  and  Bomby¬ 
liidea,  wdiich  have  not  been  received  the  serious  study  as  to  the  Karatau  obviously 
differ  from  all  other  reprints:  the  representatives  of  Asilidea  have  a  lot  of  strong 
bristles  covering  all  the  body  while  the  reprints  of  Bombyliidea  can  be  notable  for 
their  peculiar  wing  venation. 


THE  SIGNIFICANCE  OF  THE  MALE  GENITALIA  IN  THE 
TRW  HO  GRA  MM  A  T1DA  E  (HYMENOPTERA  :  CHALC1DOIDEA  ) 

G.  Viggiani 

(Institute  of  Agricultural  Entomology,  Portici,  Italy) 


The  study  of  the  male  genitalia  of  Chalcidoids  has  been  overlooked  for  long 
time.  Only  a  few  references  are  available  in  the  literature  on  this  subject  and  gene¬ 
rally  the  features  of  these  organs  are  regarded  as  of  little  taxonomic  value  on  the 
Chalcidoids.  The  present  opinion  indicates  the  phallus  as  a  remarkably  uniform 
structure  in  the  superfamily  Chalcidoidea. 

As  a  matter  of  fact  our  present  knowledge  of  the  male  genital  organ  in  this 
group  of  Hymenoptera  is  largely  lacunose  and  its  importance  seems  to  be  not  yet 
fully  understood.  However  some  modern  authors  (Tachikawa,  1963;  Annecke,  1967; 
Hill,  1967;  Viggiani,  1967a,  etc.)  give  figures  of  the  male  genitalia  and  sometimes 
they  use  the  morphological  characters  of  these  organs  for  generic  and  specific  discri¬ 
mination. 

The  copulatory  organ  in  the  Trichogrammatidae  has  been  investigated  only 
in  a  very  few  species  and  many  reasons,  first  of  all  the  small  size  of  the  abdomen 
(200 — 300(a),  have  rendered  this  study  rather  difficult  (Viggiani,  1967b).  As  in  a  large 
number  of  Chalcidoids,  the  phallus  of  some  Trichogrammatids  has  a  typical,  elongate 
form  owdng  to  the  close  union  of  the  parameral  and  volsellar  plates  (Snodgrass,  1941). 
At  the  distal  end  of  the  phallobase  or  caulis  (figs.  1,  2;  Ca)  the  parameres  (figs.  ir  2; 
Pr)  usually  are  evident.  They  appear  as  a  pair  of  lateral  lobes  in  dorsal  position  corn- 
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pared  with  the  aedeagus  (figs.  1,  4;  Ae)  and  the  volsellar  digiti  (figs.  1,  2;  Dg ). 
Such  a  type  of  phallus  occurs  in  the  genera  Thicho gramma  Westw.,  Poropoea  Foerst., 
Trachocera  Bid.  et  Kryg.,  Ophioneurus  Ratz,  etc.,  among  Trichogrammatids  and  de¬ 
tails  of  structure  (shape  of  the  caulis,  shape  of  the  parameres  and  of  the  digiti,  etc.) 
may  be  found  useful  for  the  discrimination  of  these  genera.  According  to  Tseng 
(1965)  it  is  possible  to  distinguish  some  species  of  Trichogramma  spp.  on  the  base 
of  the  male  genitalia.  Moreover,  my  rather  large  investigation  on  the  structure  of  the 
copulatory  organ  in  the  family  Trichogrammatidae  has  demonstrated  a  number  of 
gradual  and  high  modifications.  In  a  group  of  genera  ( Lathromeris  Foerst.,  Brachy- 


Figs.  1—6. 

l  —  phallus  of  Poropoea  stollwerkii  Foerst.;  2  —  ditto,  ventral  view,  without  aedeagus;  3  —  digitus 
vollsellaris;  4  —  ditto,  aedeagus;  5  —  phallus  of  Ufens  sp.;  6  —  phallus  of  Lathrogramma  deltae  De  San¬ 
tis.  Ca  —  phallobase  or  caulis;  Pr  —  paramere;  Dg  —  digitus  volsellaris;  Ae  —  aedeagus. 


grammatella  Grit.,  Hydrophylita  Ghesq.,  etc.)  there  are  species  whose  parameres  and 
volsellar  digiti  are  differently  reduced  or  lacking. 

Another  type  of  surprising  modification  may  be  found  in  the  phallus  of  Ufens 
spp.  (fig.  5).  In  this  case,  extraordinarely  similar  to  the  phallic  modification  illustra¬ 
ted  by  Snodgrass  (1941)  for  the  genus'  Galesus  ( Hym .,  Diapriidae) ,  the  phallus  con¬ 
sists  of  three  long,  curved  rods  arising  from  a  common  base.  The  lateral  rods  repre¬ 
sent  the  parameres  and  the  median  one  the  aedeagus.  These  phallic  characters  are 
helpful  to  distinguish  easily  the  males  of  Ufens  spp.  and  Trachocera  spp.  one 
another. 

Finally,  the  last  stage  of  evolution  in  the  phallus  of  Trichogrammatids  is  reached 
in  some  genera  ( Lathrogramma  De  Santis,  Chaetostricha  Walk.)  in  which  the  copu¬ 
latory  organ  has  a  structure  extremely  simplified  the  phallus  consists  of  a  short 
basal  ring  and  of  the  aedeagus.  This  type  of  genital  organ  attains  the  highest 
degree  of  simplification  found  in  all  the  Hymenoptera. 

In  conclusion,  on  the  basis  of  my  investigation  on  the  male  genitalia  in  the  Tri¬ 
chogrammatids,  it  is  possible  to  point  out  in  spite  of  the  emphasized  uniforn  general 
structure  of  the  phallus  in  the  families  of  Chalcidoidea,  that  special  types  of  modifi- 
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cation  are  present  among  Trichogrammatids.  These  variations  of  structure  details 
have  been  found  to  be  of  high  diagnostic  value  particularly  for  generic  discrimina¬ 
tion  in  this  group  of  Hymenoptera. 


K  CTPOEHHK)  IIPMftATKOB  EPIOIHKA  ßPEBHHX  TAPAKAHOB 

{IN SECT  A  :  BLATT  OD AE) 

V.  N.  V  i  s  h  n  j  a  k  o  V  a  —  B.  H.  B  h  in  h  h  k  o  b  a 

( IlaAeoHTOJioeuHecKuü  uhctuttjt  AH  CCCP,  Mocnea,  CCCP) 


Ro  HacTOHipero  BpeMeHH  6bijio  H3BecTH0  jihhib  HecKOJiLKo  omeuaTKOB  Tejí  c  otho- 
CHTejibHO  xopomo  coxpamiBmHMncn  napyjKHBiMH  nojiOBLiMH  npngaTKaMH,  npHHagJie>Ka- 
ipnx  HCKjiiounTejiLHo  cannaM  najieo30HCKHx  apxHMHJiHKpiig  h  MHJiHKpng.  Ü03T0My  Ha- 
xojKgemie  b  Me303oncKnx  OTJiojKemiHx  omeuaTKOB  Tejí  caMOK  n  caMgoB  ynnKaJiLHOH 
COXpaHHOCTH  C  HapyîKHBIMH  nOJIOBBIMH  HpHgaTKaMH  pa3JIHUHOrO  CTpoemiH,  npHHa^Jie- 
Híam,nx  k  ceMencTBaM  Archimylacridae ,  Mesoblattinidae  h  Corydiidae ,  mvieeT,  homhmo 
oôigero  naTypajmcTHuecKoro  iiHTepeca,  6ojn>moe  3Hauemie  gjm  noHHMaHHH  Mop<ì)oreHe3a 
3TIIX  CTpyKTyp  y  coBpeMeHHBix  npe^CTaBnrejieH  oTpaga. 

HâgeKJiag  najieo3oncKnx  npegCTaBHTejien  ceMencTBa  Archimylacridae  xoth  h  npn- 
oöpeji  HeKOTopBie  uepTBi  cnen;HajiH3an;HH,  no  CBoeMy  CTpoeHHio  6ojiee  6jih3ok  HHgeKJiagy 
opTonTepongHoro  rana,  ueM  aíigeKjiag  coBpeMeHHBix  TapaKaHOB,  ÔJiarogapa  pa3BiiTHio 
HapyjKHon  CTBopKH,  roMOJioniuHOH  no  CBoeMy  nojioHíemiio  n  cnocody  npHKpenJiemia 
CTBOpKe  HHgeKJiaga  gpeBHIIX  npHMOKpBIJIBIX,  06pa30BaHH0H  rpn(|)eJIBKOM.  9BOJIIOn,HH 
aiîgeKJiaga  rapaKanoB  mna  no  nyra  nocjiegOBaTejiBHOH  hjih  ogHOBpeMeHHOH  pegyKgnn 
ero  CTBopoK  h  npeBpaigeHiia  ero  bo  BHyTpeHHHH  opran,  ckpbitbih  b  reHHxajiBHOH  no- 
jiocth,  o6pa30BaHHoii  yB e jume HHBiM  cegBMBiM  CTepHHTOM  ôpionma.  PegyKgna  Hapyaç- 
HBix  CTBopoK  HOBJieKJia  3a  codon  yBejinueHHe  npeKOKcajiBHon  uacra  cooTBeTCTByioigHx 
angeKJiagHBix  njiacTimoK,  KOTopaa  y  caMOK  coBpeMeHHBix  TapaKaHOB  (^yHKgnoHajiBHO 
3aMem;aeT  ncTHHHyio  Hapyamyio  CTBopuy,  coxpaHaigyiocH  b  BHge  pygHMeHTa  (rpii- 
$ejiBKa)  go  nocjiegHero  jiimnHOUHoro  B03pacTa.  CnepHajiH3an;HH  n  pa3JinuHaa  CTeneHB 
pegyKgnu  angeKJiaga  nepMCKnx  n  imameTpHacoBBix  apxHMHJiHKpng,  BepxHeiopcKHx  n 
HHJKHeMeJIOBBIX  Me3o6jIHTTIIHHg  H  BepXHeiOpCKHX  KOpHgHHg  CBHgeTeJIBCTByiOT  Kan  0  mn- 
poKOH  3KOJiorHuecKon  aganTagiin  arnx  ceiuencTB,  Tan  h  06  HHTeHCHBHocTH  npogecca 
pegyKgnn  angeKJiaga  TapaKaHOB  b  Haaajie  hjih  cepegmie  Me303oa.  TjiaBHOH  hphhhhoh, 
oöycjioBHBmeä  pegyKgnio  Hapyamoro  angeKJiaga  y  TapaKanoB  h  BBipaôoTKy  y  hhx 
cnocoÔHocTH  (JopMiipoBaTB  ooTeKy  —  HHpeByio  Kancyjiy,  oòecneuHBaiomyio  ôojiBmee  bbi- 
ÎKHBaHHe  HOTOMCTBa,  HBHJIOCB,  nO-BIIgHMOMy,  HOHBJieHHe  B  KOHge  naJie030H  H  Me3030e 
xhiphbix,  b  nepByio  ouepegB  nouBemiBix,  h  napa3HTHuecKiix  rpynn  ujieHHCTOHornx,  ko- 
TopBie  nHTajiHCB  aägaMH  TapaKaHOB.  Bbojiiophh  cnocoda  pa3MH0îKeHHH  y  TapaKaHOB 
mjia,  no-BHftHMOMy,  ot  OTKJiagKH  H30JinpoBaHHBix  hhd;  b  nouBy  hjih  ynpamia  uepe3 
(fjopMHpoBaHHe  nceBgooTeK  h  ooTeK  k  BBicmeMy  srany  —  angeîKHBopoîKgeHHio. 

HandoJiee  hphmhthbhbih  h3  H3BecTHBix  thhob  CTpoemia  MyjKCKHx  nojioBBix  npn- 
gaTKOB  TapaKaHOB  oÔHapyîKeH  y  BepxHeiopcKHx  Me3o6jiHTTHHHg.  Oh  npegcTaBJieH  cxog- 
HBiM  c  Thysanura  CTepmiTOM  reHHTaJiBHoro  cemeHTa  ôpionraa  c  KpynHBiMii  KOKconogH- 
TaMH,  Hecym¡HMH  6ojiee  hjih  neHee  gjiHHHBie  HJiemiCTBie  rpnc^ejiBKH,  h  bbicoko  cne- 
n;HajiH30BaHHBiM  KonyjiHTHBHBiM  opranoM,  o6pa30BaiiHBiM  TpeMa  acHMMeTpnuHBiMH, 
ne  CHOCOÔHBIMH  K  HHBarHHagHH  (JtaJIJIOMepaMH  H  CTpyKTypiIO  ÔOJiee  CXOgHBIM  C  TaKOBBIM 
gpeBHHx  npegcTaBHTejien  coBpeMeHHBix  MaHTHg,  ueM  c  hphmhthbhbim  THnoM  Konyjia- 
THBHoro  opraHa  caMgoB  coBpeMeHHBix  TapaKaHOB.  Hapagy  c  coxpaHernieivi  apxanuHoro 
TH3aHypoHgHoro  CTpoeHHH  CTepHHTa  remiTaJiBHoro  cerMeiiTa  y  caMgoß  HeKOTopBix  rpynn 
BepxHeiopcKHx  TapaKaHOB  (|)OpMHpyeTCH  KOKCOCTepHHT,  ÖJIH3KHH  no  CBoeMy  CTpoeHHio 
3auaTKy  rnnaHgpHH  jihhhhok  nocjiegHHx  npegBmarHHaJiBHBix  B03pacT0B  coBpeMeHHBix 
TapaKaHOB.  Bbojiiophh  CTepHHTa  reHHTaJiBHoro  cerneHTa  mjia  no  nyTii  cpacTamia  kokco- 
nOgHTOB  H  (|)OpMHpOBaHHH  rimaHgpHH  npil  OgHOBpeMeHHOH  pegyKHJHH  rpn^eJIBKOB 
BnJIOTB  go  HCUe3H0BeHHH  OgHOTO  H3  HHX  HJIH  060HX  y  CaMgOB  HeKOTOpBIX  COBpeMeHHBIX 
TapaKaHOB.  CpegH  gpyrnx  oTpagOB  TapaKaHOo6pa3HBix  naceKOMBix  HandojiBmee  cxogCTBO 
c  gpeBHHMii  TapaKaHaMH  b  CTpoeHHH  CTepHHTa  reHHTaJiBHoro  cerxieHTa  oÔHapyîKHBaiOT 
OTpngBi  Grylloblattodea  h  Manteodea ,  npnneM  cxogCTBO  c  Grylloblattodea ,  HecMOTpa  Ha 
aCHMMeTpHK)  HX  KOKCOHOglITOB,  HBJIHIOIgyiOCH,  HeCOMHeHHO,  BTOpHHHOH,  BBICTynaeT  Ha 
donee  gpeBiieM  —  TH3aHypongHOM  —  3Tane  ero  pa3BHTiiH,  a  c  Manteodea  —  Ha  6ojiee 
iipogBHuyTOM.  3bojiiou;hh  $ajuiHuecKOH  rpynnBi  b  KonyjiHTHBHOM  annapaTe  ncxogHoro 
Tima  mjia  b  HanpaBJieHHn  MegnajiBiioro  CMeigeHim  n  cKJiepoTH3agHH  $ajuiOMep  h  yTpaTBi 
HJieHHCTOCTH  HX  OTgeJIBHBIX  KOMnOHeHTOB. 
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7KHJIK0BAHHE  3AAHHX  KPblJIBEB  >KyKOB  ( COLEOPTERA ) 

H  Ero  3HAHEHHE  B  KJIACCHOHKAIJHH  OTPHßA 

V.  I.  V  o  1  g  i  n  —  B.  H.  B  o  Ji  r  h  h 

(3oojiozunecKUÜ  uhctutijt  AH  CCCP,  Jlenumpad,  CCCP) 

>KnjiKOBaHiie  KpLiJiLeB,  Be^ymnn  npii3HaK  b  ciicTeManiKe  6ojiBinnHCTBa  otphæob 
HaceKOMKtx,  b  KJiaccn(|)iiKan,iiii  Coleóptera  30  eux  nop  ncnoJiB30BaHo  coBepmeimo  ne^o- 
CTaTOBHo.  BiviecTe  c  TeM  ynce  ^aBHo  OTMenajiocB,  hto  oho  moíkct  ,n,aTB  naftenrayio  ocHOBy 
ßjiH  onpe^eJieHnH  poßcraemiBix  cBH3en  neni^y  OT^ejitHBiMii  rpynnaMH  OTpH^a. 

TpyflHOCTB  iicnojiB30BaHHH  ocoôeHHOCTen  HiiuiKOBamiH  b  cncTeMaTiiKe  /KynoB  onpe- 
flejiaeTCH  ne  tojibko  He^ocTaraoM  (^anranecKoro  MaTepuajia,  110  11  OTcyTCTBiieM  eAnHoii, 
Mop^ojioriiBecKn  oôocHOBaHHOii  TpaKTOBKii  îkhjiok.  nocjie^Hee  3aTpy^HBeT  roMOJiorn3a- 
pmo  KpBiJioBLix  cTpyKTyp  îKyKOB,  a  cJieAOBaTejiBHo,  n  on;eHKy  TaKcoHOMimecKoro  3HaTie- 
HHH  ÎKHJIKOBaHHH. 

Ajih  BBiHCnemiH  roMOJiorim  jkiijiok  aBTopoM  miipoKo  ncnojiB30BajiocB  CTpoeiine  Ky- 
KOJiOBiioro  (iiiiM(|)ajiBHoro)  KpBuia.  ycTaiioBJiena  HecoMHeHiian  h  caMan  Tecuán  cbh3b 
MeîKzty  Tpaxeapneii  11  HoumoBamieM.  B  KyKOJionnoM  KpBuie  ocHOBHBie  npoAOJiBHBie 
îkhjikh  Bcer,n,a  cna6>KeHBi  cooTBeTCTByiomnMii  hm  TpaxenMH.  npoxoîK/jeiine  Tpaxeii  BHe 


ÎKHJIOK  HCKJIIOHeHO  CaMOH  CTpyKTypOH  KpBIJIOBOH  HJiaCTHHKH.  HeCOMHeHHO,  HTO  OH  II 
pa3BHBaJIIICB  B3aiIM006yCJI0BJieHH0. 

Tpaxean¡HH  KyKOJionnoro  KpBuia  ocoßemio  n;eHHa  npn  nccjieflOBamm  HiHJiKOBaHHH 
Coleóptera ,  chjibho  OTKJiOHinoiqerocH  ot  ochobhoh  cxeMBi  îKiuiKOBaHHH  HaceKOMUx.  OHa 
no3BOJiaeT  ycTaHOBHTB  ucTHHHyio  npupoAy  ochobhbix  îkhjiok,  pacmn^poBaTB  cjiynan 
nx  cjihhhhh,  CMerpemiH  h  peAyKpnn  h  bbihchhtb  npnpoÆy  îkhjikohoæoôhbix  CTpyKTyp. 

ABTopoM  (1951)  paspaÔOTaHa  cncTeMa  o6o3HaneHHH  îkhjiok,  npeACTaBJieHHan  Ha  pn- 
cyHKe  KyKOJiOHHoro  KpBuia  Dermestes  lardarius. 

HccjieAOBamiH  noKa3aJin,  hto  b  npe^ejiax  OTpn^a  Coleóptera  iraeioT  MecTO  jihhib 
flBa  ochobhbix  rana  îKHJiKOBaHim  —  KapaôonflHBin  n  KaHTapon^HBiii.  üepBBiH  H3  hhx 
xapaKTepeH  fljin  noaoxpn^a  Adephaga ,  BTopon  —  æjih  Polyphaga.  3th  ocHOBHBie  TnnBi, 
Tan  îKe  Kan  h  xapaKTepH3yeMBie  hmh  noÆOTpHÆBi,  BnojiHe  caMocTomejiBHBi  h,  HMen  06- 
mne  KopHH,  He  MoryT  6bitb  BBiBe^eHBi  ojpm  h3  Æpyroro.  CTa^njinHon^HBiH  h  flpyrne 
THnBi  ÎKiuiKOBaHHH,  BBi^BiiraBHiHecH  paHee,  HBJiHiOTCH  nacTHBiMH  H3MeHeHHHMH  Kapa- 
ÖOIIßHOTO  HJIH  KaHTapOH^HOrO  THHOB. 

>KnjiKOBaHHe  noßraepflHjio  ecTecTBeHHocTB  6oJiBinniicTBa  HaftceMencraeHHBix  rpyn- 
nnpOBOK,  b  nacraocra  Heteromera.  K  Hen  rarOTeiOT  Erotylidae ,  Mycetophagidae  11 
Chrysomelidae  H3  ßpyrnx  Ha^ceMencra.  Buprestidae  no  îKHjiKOBaHHio  pe3Ko  BBi^ejiHiOTCH 
cpe^n  Æpyrnx  ceMencTB  Sternoxia ,  n  cÔJinîKeHHe  nx,  no-BH^HMOMy,  HCKyccTBeHHo. 

ÎKnjiKOBaHHe  no3BOJiHJio  nepecMOTpeTB  po^craeHHBie  cbh3h  h  oiraeM  HeKOTopBix 
BHyTpnceMencTBeHHBtx  TaKCOHOB.  TIoKasana  HeoôocuoBaHHOCTB  ^poôjiennn  Tenebrionidae 
Ha  MHOîKecTBO  MejiKHx  noji;ceMeHCTB.  B  npe^ejiax  3Toro  ceMencraa  ycTaHOBJieiiBi  Tpn 
c|)opMBi  îKHjiKOBaHHn:  TeHeôpoHflHaa,  c  nanêojiee  hphmhtiibhbimh  nepTaMH,  onaipon^Han 
11  anmparon^HaH.  Ohii  OTpaîKaiOT  rjiaBiiBie  HanpaBJieiiHH  3bojhoh;hh  KpBuia  nepHOTejiOK 
H  MoryT  ÖBITB  HOJIOÎKeHBI  B  OCHOBy  eCTeCTBeHHOH  CHCTeMBI  CeMenCTBa.  TKlIJIKOBaHHe  no- 
Ka3ajio  caMOCTOHTejiBHOCTB  Tpn6  Melanimini  h  Leichenini,  panee  BKJHonaBuiHXCH 
b  Tpnôy  Opatrini.  ycTaHOBJieHO,  hto  b  Tpnôe  Heterotarsini  HCKyccTBeHHo  o6i>eflHHeHBi 
flBe  Æajienne  Æpyr  ot  Apyra  rpynnBi,  oraocnipHecH  k  pa3HBiM  noAceMencTBaM.  ßjin  pofla 
Heterotarsus  xapaKTepiio  rannnHoe  onaTpon^Hoe  nrajiKOBairae,  ^jih  ocTajiBHBix  po^oB 
TpnÔBi  —  TeHeöpoHßHoe.  OnaTpoHAHoe  /KHJiKOBaHne  iimciot  TaKîKe  Pedinini ,  Crypticini  H 
Phaleriini.  BMecTe  c  Opatrini ,  Melanimini ,  Leichenini  h  Heterotarsini  (b  iiobom  oô^eMe) 
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OHH  o6pa3yiOT  ecTecTBemioe  noflceMeiicTBo  Opatrinae  (Bojirim,  1951).  OcnoBiiLie  nojio- 
m  ernia  3T0Í1  cxeMti  b  AâJitHeHiiieM  ôbijih  no^TBepjK^eHLi  CTpoenneM  remiTajinii  h  po- 
TOBbix  npn^aTKOB  (Koch,  1956;  MeßBeßeB,  1968). 

/KiiJiKOBaHHe,  CTpoeHne  jihmhhok  h  ÖHOJiormiecKHe  ocoôeHHocTH  no3BOJiHJiii  onpe- 
flejiHTL  noJiomemie  pn^a  cnopiiLix  po,n;oB  jihctoc^ob  b  nojjceMeHCTBe  Chrysomelinae. 
Oim  crpynniipoBaiiBi  b  2  TpnÖBi:  Phytodectini  tr.  nov.  c  po/jaMH  Phytodecta  (tiihoboh 
po,n;),  Entomoscelis,  Colaphus ,  Sclerophaedon  h  Phyllodectini  —  c  Phyllodecta,  Melasoma, 
Plagiodera,  Gastroidea ,  Phaedon ,  Hydrothassa ,  Prasocuris.  J!(jia  KamßOH  H3  hhx  xapan- 
TepeH  cboh  Tim  mmiKOBamia.  JIhhhhkh  nepBon  TpnÖLi  npoxo^aT  4  B03pacTin>ie  CTa^im; 
OHH  JIlimeHLI  BBIBOpaiHBaiOIII¡HXCíI  ÎKeJie3.  JIhHHHKH  BTOpOH  TpilÖLI  HMeiOT  3  B03paCTHLie 
CTa^nn;  ohii  CHa6mem>i  xopomo  pa3BHTBiMH  öokobbimii  BBiBopaaHBaioipHMnca  mejie3aMH 
BO  BTOpOH  H  TpeTBen  CTa^HHX. 


OMBPHOJIOrHHECKHE  ÆOKA3ATEJIBCTBA  EßHHCTBA  APTHKYJIHT 

V.  L.  W  a  g  i  n  —  B.  JL  B  a  r  h  h 
(Ka3ancKuü  eoe.  ynueepeurer,  CCCP) 


PemeHne  Bonpoca  o  $HJioreHeTHaecKHx  OTHomemiax  b  Ha^inne  Articulata  BamHO 
Æjih  nocTpoeHHH  ecTecTBemioH  CHCTeMBi  b  iHHpoKOM  noHHMaHHH,  Korßa  npeflKaMH  BBime- 
CToaipnx  (J)opM  paccMaTpiiBaioTCH  rpynnBi,  a  He  OT^ejiBHBie  poftOHaaaJiBHHKH. 

BBimecToamne  rpynnBi  (tmibi)  B03HHKai0T  apoMop<|)HBiM  nyTeM  (CeBeppoB,  1925 — 
1939).  IIoatiiiibi  HJieHHCTOHornx  npoH3omjni  ot  pa3HBix  ceMeiicTB  KOJiBaepoB  napaji- 
jiejiBHO  b  pa3Hoe  BpeMH.  3to,  no-Bii^HMOMy,  e^imcTBeHHoe  oöimcHeHHe  hx  bo3hhkhobg- 
HHK).  TaK,  He3âBHCHMO  OT  pa3HBIX  Hpe^KOB  HOHBJIHIOTCH  paK006pa3HBie  H  TpilJIOÖHTOOÖ- 
pa3HBie,  BBiMepmne  npe^Kii  xeanpepoBBix,  coxpaHHBmux  HenoTopBie  aHpecTpajiBHBie 
ocoôeimocTH  (Stprmer,  Zeif,  1942,  1944). 

XejiHH,epoBBie  ymjin  ftaJieKo  ot  tphjioöhtob,  y  hhx  hohbhjihcb  HOBBie  ocoöeHHocTH, 
OTTeciiHBuiHe  ApeBHHe  (¿yÖHHHH,  1959a,  19596;  JIaHre,  1962).  O^Hano  aHpecTpaJiBHBie 
nepTBi  npoHBJiniOTCH  b  pa3BHTHH  MeaexBOCTOB  (TeTpaMepHoe  ftpoÖJiemie,  TpnjioÖHTHaa 
jiHHHHKa)  —  .apeBHeHmHx  H3  coBpeMeHHBix  xeJiHn;epoBBix. 

^ocTaTOHHo  .apeBime  ocoöeHHOCTH  BCTpenaioTcn  h  y  paKoo6pa3HBix,  Tome  flocTa- 
TOHHO  ^peBirax,  napajiJiejiBHo  B03HHKmnx  ot  aHiiejin^;.  /Jjia  oöohx  ho^thhob  xapan- 
TepHBi  pacHJieHeHHBiii  xhthhobbih  CKejieT,  npmiJieHeHHBie  qjieHHCTBie  KOHemiocTH,  ne- 
pnoflHqecKHH  pocT,  nejuiarnaecKHe  jiiihhhkh  (  Haynjinyc,  npoTacnncoBaa  Jimmima), 
caMBie  MOJio^Bie  CTa^nn  KOTopBix  coctoht  jihihb  H3  JiapBajiBHBix  cerMeHTOB  (II.  II.  Hßa- 
HOB,  1928,  1945),  h  TeTpaMepHoe  ßpoöjiemie  (BarnH,  1947,  1949),  aBJiaionjeeca  BBicmeii 
MOflH(|)HKaHHeH  cnHpajiBHoro. 

IIpH  TeTpaMepHOM  ^poöjieimn  ÔJiacTOMepBi  pacnoJiaraioTcn  hjiotho,  o6pa3yn  æjihh- 
HBie  nojinpHBie  cnaHKH  Mem,n;y  A,  C-  h  B,  D-6jiacTOMepaMH.  HaKJiOHHoe  nojiomemie 
BepeTeH  ^poOjiemia  noHBJineTCH  npn  npoxom,n;eHHH  BTopoñ  6opo3AU  ßpoöjiemia. 

3Ta  aKpejuiepapna  oöipero  3Haqemia  ycKopaeT  pa3BHTHe  qjieHHCTOHornx  cpaBHH- 
TejiBHo  c  aimejiHflaMH.  Y  apTponoft  KOjraaecTBO  JiapBajiBHBix  cerMeHTOB  CTa6iiJiH3npyeTCH 
fljm  Hanaro  noATima:  paKoo6pa3HBie  —  3;  xeanpepoBBie  (TpHjio6iiToo6pa3HBie)  —  4; 
naHTono^a  —  5. 

BaJKTIO  TO,  HTO  OHH  HBJIHIOTCH  BCer^a  OCHOBHBIMH  CerMeHTaMH  nepBHHHOH  rOJIOBBI  — 
npoTon;e(|)ajioHa.  IIocTJiapBaJiBHoe  Tejió  pa3BHBaeTca  nyTeM  nocjieftOBaTejiBHoro  HaparpH- 
BaHHH  cerMeHTOB,  nan  y  aHHe-Trap.  TeTepoHOMHocTB  ocoöenHo  xopomo  BBipameHa 
y  $opM,  HMerorgHx  jihhhhok. 

3HanHTejiBH0  no3,n;Hee  h  He3aBHCHMo  ot  aHHejmp  npoH3omjiH  TpaxeaTBi.  y  hhx  Tome 
ecTB  nepTBi,  po^Hmri¡He  hx  c  aHHejiH^HBiMH  npe,n;KaMH,  —  TeTpaMepHoe  ,n;po6jieHHe  h  Jiap- 
BajiBHBie  cerMeiiTBi. 

PaiiHHe  3TanBi  OHToreHe3a  Hanöojiee  KOHcepBaTiiBHBi,  h  3to  cnoco6cTByeT  coxpa- 
HeHHK)  opraHH3MaMii  TnnoBBix  ocoöeHHocTeii  Mop(|)oreHe3a.  y  TpaxeaTa  3th  ocoöeHHocTH 
Haxo^HT  oTpameHiie  b  TeTpaMepHOM  ßpoöjiemra  (BarnH,  1949)  h  noHBJieHim  CBoeo6pa3HO 
<J)opMHpyioiH,HxcH  JiapBajiBHBix  cerMeHTOB  (II.  H.  HBaHOB,  1937,  1940,  1945). 

y  nepBHHHOTpaxeHHBix  ,n,po6jieHne  noBepxHOCTiioe,  y  MHoroHomen  me  TeTpaMepHoe 
ApoÔJieHiie  onncaHo  y  pH,n;a  $opM:  Poly  desmus  (Diplopoda) ,  (Jlnuray,  1895,  1911), 
y  chm(|)hji  h  naypono/i;  (Tiegs,  1941,  1947).  Eojibihoh  HiiTepec  b  cBeTe  ¿picKyccnn 
o  nojTomeHHH  HoroxBOCTOK  b  cHCTeMe  aTejion;epaT  npe^CTaBJineT  pa3BHTiie  hotoxboctkh 
( Isotoma ),  no^poÖHO  H3yneHHoe  KD.  A.  OnjinnneHKo  (1912).  /(poÖJieHne  y  mix  nojmoe, 
TeTpaMepHoe,  nepexo^Hipee  jihhib  nocjie  32-KJieTOHHOH  CTa^nii  b  noBepxnocTHoe  (y  Apy- 
rnx  TpaxeaT  oho  noBepxHocTHoe) .  Tohho  Tan  me  y  paKoo6pa3iiBix  n  xeanpepoBBix: 
anpa  peHTpoJiepiiTajiBHBie  h  noBepxHocTHoe  Apoô.TieHHe,  sa  ncKJiioqeHiieM  cJiynaeB  $op- 
MnpoBamm  TejiojiepiiTajiBHBix  aim;  h  TeTpaMepHoro  flpoöjiemia,  nepexo^aipero  b  aiicko- 
H^aaBiioe  (ycoHorne  paim,  Memnorpy^Bie  pann,  MeaexBOCTBi,  mh3h^;bi  h  CKopnnon  Xop- 
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Mypyc) .  Cpe^n  apTnnyjiHT  HMeeTcn  ABa  ypoBHH  pa3BHTHH:  aHnejmflHBin  n  bmcihiih 
apTpono^nLin  y  pa3HLix  hoathhob  ujieHHCTOHornx,  B03HHKmnx  He3aBHciiM0  Kan  na- 
pajiJiejiLHLie  apoMop$03Bi,  HeoAHonpaTiio  noHBJiHBmnecn  b  Tane  KOJiBuepoB  n  BMpa>KaB- 
ranecH  b  noHBJieniin  Hapynmoro  xHTHiioBoro  CKejieTa.  Oöipne  nocJieACTBnn  ot  3Toro 
ÆJih  Bcex  noflTnnoB  ujiernicTOHorax  o^HHaKOBti  n  xopomo  H3BecTHBi.  OcTanoBHMCH 
jinniB  Ha  aiubpHoreHeaax,  oÖHapyjKHBaioigHx  oßnpte  CBoncTBa  n  napajiJiejiBHo  B03HHKaio- 
hjhx  b  pa3HBix  noflTnnax.  Hx  npoHCxoHifleHHe  ot  cnapaJiBHoro  rana  pa3BHTHH  KaK 
b  ApoÔJieHHH,  Tan  h  nepBBix  nejuiarnaecKiix  jihuhhok  paKOo6pa3HBix  n  xejmpepoBBix 
HecoMnenHO.  JIhhhhkh  TpaxeaT  ctoht  ocoöhhkom,  n6o  OHn  bo3hhkjih  BTopmmo,  nocjie 
BBixo^a  TpaxeñHOAumaipiix  na  cymy. 

Pa3o6paHHBte  HaMH  BonpocBi  roBopuT  o 6  orpaHHHeHHBix  Mop$oreHeTnuecKnx  bo3- 
moîkhocthx,  b  npe,o;ejiax  KOTopBix  il  nponcxoAHJin  H3MeHeHHH,  flaBnrae  pa3HBie  noATimBi 
HJienHCTOHornx,  nyTeM  napajuiejiBHBix  apoMop<|)030B,  yKa3BiBaiom;Hx  Ha  o,n;Hoo6pa3He 
Mop^oreHeTnaecKHx  B03M0>KH0CTeH  (peaKpnn)  y  npe^KOBon  rpynnBi  —  aHHejiH/j. 

3to  no3BOJineT  pacmnpeHHo  noHHMaTB  «moho^hjihio»  Kan  npoiicxoaíAeHne  ot 
rpynnBi,  a  He  ot  otaojibhbix  bh^ob  poßonanajiBHimoB. 


THE  EVOLUTION  OF  CICADOIDEA  ( HOMOPTERA ) 

R.  W  o  o  1 1  o  n 

(Department  of  Zoology,  University  of  Exeter,  U.  K.) 


The  initial  radiation  of  the  Cicadoidea  occured  in  the  late  Carboniferous  and  early 
Permian,  resulting  in  the  Prosbolidae  (figs,  a ,  i ),  a  varied  family  containing  forms 
with  and  without  a  nodal  line  in  fore-wing.  All  other  cicadoid  families  arose  from 
prosbolid  types  with  a  pronounced  nodal  line. 

By  the  Mid.  Trias,  two  evolutionary  lines  were  distinct.  One  represented  there  by 
the  Cicadoprosbolidae  and  leading  to  the  T ettigarctidae  and  Cicadidae  is  characterised 
in  the  fore-wing  by  M  forking  initially  well  before  the  nodal  line,  the  branches  then 
forking  again  relatively  distally,  so  that  Mi+2  and  M3+4  are  long;  and  by  the  usual 
presence  of  im.  In  the  hindwing  R  and  Rs  separate  before  the  mid-point  of  the  wing 
but  M  and  Cu  fork  at  or  beyond  it.  The  second  line  comprises  the  Dunstaniidae ,  Meso- 
gereonidae  and  Palaeontinidae.  In  the  fore-wing  M  always  forks  initially  at  the  nodal 
line  and  again  relatively  soon,  so  that  the  distal  branches  are  long,  im  is  absent.  In  the 
hind-wing  R  and  Rs  separate  and  M  and  Cu  both  fork  well  proximally  to  the  mid-point 
of  the  wing. 

The  family  Cicadoprosbolidae  Becker-Migdisova  1947  (Mid.  Trias — Low  Crei, 
figs,  b ,  /)  which  has  usually  been  submerged  on  the  T ettigarctidae,  is  best  considered 
indepedently  from  Tettigarcta  and  its  close  relatives;  and  distinguished  from  the  Tetti - 
garctidae  (Upp.  Jur. — Recent,  figs,  c,  k )  by  the  elliptical  form  of  the  fore-wing,  with 
broad  costal  area  and  clavus;  by  R  being  multibranched;  by  the  basal  coalescence  of  M 
and  Cu;  and  by  Cui¿  not  following  the  nodal  line  to  the  wing  margin.  The  families 
overlapped  in  time.  Hylaeoneura  lignei  (Low  Cret.)  being  a  typical  Cicadoprosbolid, 
and  postdating  a  TettigarctaAike  form  in  the  Purbeck.  Cicadoprosbolidae  and  Tetti- 
garctydae  share  the  early  separation  of  R  and  Rs  in  the  fore-wing,  well  proximally 
to  the  nodal  line.  In  Cicadidae  (figs,  d ,  l )  R  and  Rs  separate  at  the  nodal  line.  The 
character  is  secondary,  as  Cicadidae  share  with  T ettigarctidae  a  2-branched  R;  a  basal 
arculus;  Cux¿,  following  the  nodal  line;  and  many  hind-wing  characters,  They  appear 
to  have  arisen  from  Tettigarctid-like  forms.  Liassocicada  Bode  (Upp.  Lias.)  which 
had  R  2-branched,  and  R  and  Rs  apparently  separating  at  the  nodal  line,  but  Cu  u 
distinct  from  the  latter,  may  have  been  close  to  true  Cicadidae.  The  line  as  a  whole 
shows  a  progressive  tendency  to  concentrate  G,  Sc,  R  and  Rs  at  the  anterior  wing 
margin. 

A  similar  trend  occurs  in  the  other  Cicadoid  line.  Dunstaniidae  (Low.  and  Mid. 
Trias.,  figs.  g.  o)  and  early  Palaeontinidae  (figs,  e,  m)  have  many  prosbolid-like  cha¬ 
racteristics  but  show  R  and  Rs  separating  clearly  before  the  nodal  line,  and  great 
elongation  of  the  distal  branches  of  the  main  veins.  Early  Palaeontinidae,  at  least,  re¬ 
tained  an  underfolding  neala.  Palaeontinidae  (Low  Trias — Upp.  Jur.)  underwent  consi¬ 
derable  radiation  in  the  Trias  and  Jurassic  producing  broad-winged  and  narrow-winged 
forms  independently  several  times.  Late  species  (fig.  /)  often  had  triangular  fore¬ 
wings,  with  R,  Rs  and  M  separating  at  a  single  point,  and  forming  with  C  and  Sc 
a  strong  anterior  border  to  the  wing.  In  the  hind  wing  R  and  Rs  separated  progressi¬ 
vely  earlier  and  Rs  and  M  showed  coalescence  (fig.  n).  Mesogereonidae  are  close  to 
Palaeontinidae,  and  were  as  early  offshoot  specialised  towards  fore-wing  elongation. 
An  upper  Permian  species  is  known. 
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a  —  Prosbole  incerta  Martynov;  b,  j  —  Mesodipthera  prosboloides  Tillyard;  c,  h  —  Tettigarcta  crinita 
Distant;  d,  l  — Chonosia  crassipennis  Walker;  e,  m  —  Fletcheriana  triassica  Evans;  f  —  Undescribed 
species;  g,  o  —  Dunstaniodes  elongatus  Becker-Migdisova  et  Wootton;  h —  Mesogereon  superbum  Til¬ 
lyard;  i  —  «Prosbole  sp.  2»,  reconstructed  after  Martynov,  1935;  n  —  Shurabocossus  gigas  Becker-Mig¬ 
disova,  redrawn  after  Becker-Migdisova,  1949;  p  —  Undescribed  species. 


INSECT  EGG 


Y.  A.  Zakhvatkin  — 10.  A.  3axBaTKiiH 
(Department  of  Entomology,  Moscow  State  University,  USSR) 


The  concept  of  polarity  is  conserned  with  the  description  of  anisotropic  proper¬ 
ties  of  the  egg’s  morphogenic  medium  in  which  shape  formation  develops.  Polarity 
guides  the  arrangement  of  spatial  unity  of  formation  processes  and  is  intimately  in¬ 
volved  with  morphological  axis  through  symmetry  and  the  structural  pattern  of  the 
developed  specimen. 

Having  acknowledged  polarity  as  a  general  feature  inherent  of  eggs  we  will 
hardly  attach  similar  importance  to  facts  which  permit  to  estimate  its  manifestation. 

The  apparaisal  of  polarity  in  ontogenesis  of  highly  specialized  animals,  for  example, 
in  insects  is  a  matter  of  great  difficulty.  The  adherence  of  its  eggs,  richly  packed  with 
yolk,  to  the  centrolecithal  type  determines  the  gradient  of  properties  extending  from 
the  centre  to  the  periphery,  which  mask  the  oocytes  initial  polarity.  The  complex 
structural  organization  of  the  ovocyte  and  its  peculiar  type  of  development,  at  the 
expense  of  the  cytoplasm’s  peripheric  layer  onto  which  the  organization  of  the  larva 
is  projected  to  a  greater  or  lesser  extent  (and  it  is  the  larva  of  the  phylogenetically 
secondary  body)  lead  to  an  early  manifestation  of  definitive  axial  relations  in  the 
course  of  embryogenesis. 

As  to  the  state  of  the  problem’s  development,  it  ought  to  be  mentioned,  apart  from 
«Alle’s  law»,  that  data  obtained  through  one  specially  designed  investigation  (Ivanova- 
Kazas,  1957)  and  separate  comments  pertaining  to  oogenesis  are  available  in  reviews. 

Having  introduced  new  facts  related  to  the  problem,  the  author  wishes  to  intro¬ 
duce  a  new  interpretation  to  the  established  facts  and  suggests  a  generalized  pattern 
applicable  for  the  distribution  of  characters,  which  prove  to  he  inherent  of  the  animal 
and  vegetative  pole. 

The  axis  of  the  insects’  egg  polarity  is  either  the  egg’s  longitudinal  axis  or  the 
axis  which  forms  with  the  latter  some  sort  of  angle  and  runs  through  the  site  of 
extrusion  of  polar  bodies  and  the  egg’s  centre. 

The  correlation  of  morphological  axises  (polarity  axises  and  sagittal  axises  of 
embryonic  formation  and  of  the  formed  organism)  permit  to  single  out  four  types  of 
embryogenesis  among  Atelocerata. 

The  first  is  the  initial  plagiaxonal  (terminology  introduced  by  Svetlov,  1967)  type 
characteristic  of  the  lower  Atelocerata  (myriapods  related  to  various  groups,  Diplura 
and  Collembola )  is  a  widely  distributed  type  frequently  observed  in  arthropods 
at  large. 

The  second  type,  which  we  denote  as  ortoplagiaxons  is  observed  in  some  Thysa- 
nura  and  is  characterized  by  mutual  crossing  of  all  three  morphologic  axises. 

In  the  course  of  evolutionary  development  of  insect  class  the  sagittal  axis  of 
embryonic  formation,  as  far  as  the  sagittal  axis  of  the  definitive  organism  and  egg's 
polarity  axis  is  concerned,  acquired  and  oblique  position.  This  state  is  attained  re¬ 
gardless  of  different  trends  of  phylogenetic  specialization.  And  as  long  as  it  characte¬ 
rizes  the  class  it  has  won  the  term  typical. 

The  subsequent  development  of  these  relations  led  to  the  establishment  of  the 
fourth,  derivative  of  the  orthaxonial  pattern  of  development,  observed  in  higher  Diptera 
and  specialized  Hymenoptera. 

Each  type  of  development  is  characterized  by  a  series  of  features,  which  correspond 
to  our  concept  of  sequential  stage  of  class  evolution.  The  gradual  raise  of  determina¬ 
ted  development,  the  egg’s  enrichment  with  active  plasms  and  an  increasingly  earlier 
manifestation  of  bilateral  features,  which  project  upon  ever-increasingly  thicker 
blastema  layer  ought  to  be  ascribed  to  peculiar  traits  of  development. 


IJHTOXHMHHECKHE  H3MEHEHHH  THnO^EPMEI  HACEKOMbIX 

nPH  METAMOP0O3E 

N.  P.  Zelenkova  —  H.  n.  3ejieHK0Ba 

(Ka3ancnuú  nedazozunecnuü  uncruryT,  CCCP) 

MeTOftaMii  n,iiToxHMHH  h  n;nTO<|)n3HOJiorHH  n3yuajracb  n3MeHeHnn  b  nmoflepMe 
Antheraea  pernyi ,  Bombyx  mori ,  Galleria  melonella.  Ha  TOTaJibHbix  npenapaTax  h  cpe- 
3ax  riinoflepMLi  rycemin;,  npeßKyKOJioK  n  KyKOJiOK  n3ynajiacb  Mop^ojiorna  TKami,  onpe- 
ÆejMJiocb  co^epHianne  n  pacnpe/jejiemie  HyKJiennoBbix  kiicjiot,  öeJiKOB,  nojmcaxapimoB 
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it  $epMeHTOB  (khcjioh  $oc$aTa3Li,  cyKEi;nHaTp;erHii;poreHa3Li,  TIlH-^na^opasBi  h  ,np.). 
MeTOAOM  BiiTajiBHon  oKpacKii  ochobhbimh  KpacHTejiHMH  HccjieAOBaJiacB  <f)yHKH,Ha  rpaHy- 
^006pa30BaHHH  KJieTOK. 

M3MeHeHHH  b  rnnoflepMe  H3yaeHHBix  nacenoMBix  OTMeaaiOTca  yarn  b  Haaaae  OKyKJin- 
BaiiHH;  b  HecKOJiBKo  yBeanaemiBix  KJieTKax  n  ajipax  rnnoAepMBi  B03pacTaeT  co,n,ep>Ka- 
ime  nyKjreniiOBBix  khcjiot:  npoiicxoßHT  MaccoBoe  fteaemie  KJieTOK  mhto30m  (coAepjKa- 
nne  PHK  npn  stom  ne  yivieuBmaeTca)  ;  BCTpeaaiOTca  aTHnnaecKHe  mhto3bi,  aMHTOTnae- 
CKiie  nepeTH>KKH  h  $parMeHTari;HH  flffep.  HaaHHaeT  OTcaanBaTBca  KyTHKyaa  ryceHHijBi. 
B  rnnoflepMe  npe^KyKOJioK  noBBiinaeTCH  aKTHBiiocTB  pa^a  <$epMeHTOB.  JIh30combi,  oco- 
6eHHO  xopomo  BBiHBJiaeMBie  y  bockoboh  mojih  (peaKijneH  Ha  KHcayio  $oc$aTa3y) ,  yBe- 
JIHHHBaiOTCH  B  KOJIHHeCTBe  H  yKpyHHHIOTCH.  y CHJIHBaiOTCH  peaKIJHH  Ha  CyKIJHHaTTjerHflpO- 
rena3y,  TIlH-flHa^opasy.  y  no3,n¡HHx  npeflKyKOJioK  3HaaHTeai>Ho  B03pacTaeT  BBicoTa 
rnnoAepMajiBHBix  KJieTOK,  a,npa  npn  stom  pacnoaaraiOTca  b  HecKoatKo  phæob.  Mhto3BI 
nponcxoa,aT  Kan  b  naocnocTH,  napaaaeatHon  noBepxHOCTH  naacTa,  Tan  h  nepneHftHKy- 
aapHo  eMy,  aacTBi  arannaecKHe  mhto3BI. 

B  pa,o;e  yaacTKOB  rnnoAepMu,  oco6eHHo  b  o6aacTH  rpyAHLix  cerMeHTOB,  nponcxoftHT 
o6pa30BaHHe  b  Kaeinax  6a30(|)HaBHBix  ratiöoK.  Oæhh  ns  hhx  BBifleaaiOTca  aßpaMH  n 
co^epmaT  ßHK,  .npyrne  —  PHK.  Ohh  ,n;aiOT  TaK>Ke  noaojKHTeatHBie  peaKEpm  Ha  6eaoK, 
noancaxapn^Bi  n  (JepMeHTBi.  Tannivi  o6pa30M,  nponcxoftHT  noaHBin  nan  aacTHHEBin 
pacna,n;  HenoTopBix  naeTOK  rHno,n;epMLi.  Ba30(|)HaBHBie  raBiÔKH  nocTynaioT  b  ftaatmenineM 
aepe3  nepepBiBBi  b  yToanjeHHon  6a3aatHOH  MeMÔpaHe  b  noaocTB  Teaa  n  no^BepraiOTca 
(J)aron;HT03y.  B  sthx  MecTax  o6pa3yeTca  HOBaa  6a3aaBHaa  MeMÔpaHa  3a  caeT  Maao,n;H$- 
4)epeHH,npoBaHHBix  coG^HHHTcaLHOTKaHHLix  naeTOK.  XapaKTepno,  hto  npon;eccBi  thcto- 
an3a  h  riTCToreHe3a  H,n;yT  b  rnnoAepne  npn  MeiaM0p(|)03e  o/jHOBpeMeHHo  n  aacTo  no  co- 
ceflCTBy  Apyr  c  ÆpyroM. 

npn  npeBpain;eHHH  naeTOK  rnno^epiviBi  b  naanca^HBiii  snHTeann,  BBi^eaaioin¡HH 
KyiHKyay  Kynoann,  b  naeTKax  coxpanaeTca  noBBimeHHoe  coAepmamie  HynaenHOBBix 
KHcaoT,  6eaKOB  h  noancaxapn^oB.  y  TyTOBoro  meanonpafta  an3ocoMBi  ynpynHeHBi,  ho 
hx  KoanaecTBO  MeHBme,  aeM  b  rnno^epMe  rycemm;.  B  rnno^epMe  KynoaoK  ^yôoBoro 
meaKonpa^a  h  bockoboh  Moan  peaKijHH  na  nncayio  (|)oc$aTa3y  BLipameHa  xopomo. 
B  3T0M  oTHomeHHH  hmcgtch  napaaaeaH3M  c  iiHTeHCHBHOCTBio  peaKn,HH  rpaHyaooôpa30- 
BaHHa  b  rnnoAepMe  y  Toro  nan  HHoro  Bn,u;a  nacenoMoro. 

Pe3Koe  B03pacTaHHe  aKTHBHOCTn  n  nncaon  $oc$aTa3Bi  n  $gpmghtob  ÆuxaHHH 
naôaio^aeTca  b  TKaHax  (n  b  tom  ancae  b  rnno^epMe)  KynoaoK  b  cgpgæhhg  HHM<f)03a. 
B  pacnaftaromHxca  yaacTKax  TKami  oÔHapyîKHBaiOTca  ape3BBiaanHo  npynHBie,  pa30yx- 
mne  an30C0MBi  n  rpaHyaBi  <J>opMa3aHa. 

Tannivi  o6pa30M,  moîkho  3aKaioaHTB,  aio  H3MeHeHna  rnnoAepMBi  HacenoMBix  bo 
BpeMH  MGTaMop$o3a  hocht  xapaKTep  nepe^HiiHjepeHniHpoBKH  TKaHH.  npn  3tom  nponcxo- 
flHT  D¡eaBin  KOMnaenc  h3mghghhh  naeTOK,  H3  hhx  hgkotoplig  xapaKTepHBi  ßaa  $opMHpo- 
BaHHH  3M6pnoHaaBHBix  TKaHen,  a  TaKme  ¡una  npon;eccoB,  nponcxoji;an];Hx  npn  pereHepa- 
h;hh  h  npn  HenoTopBix  naToaornaecKnx  cocToamiax.  Boaee  aaßnaBHoe  cocToaHne 
KoaaoHji¡oB  n;nTonaa3MBi,  ajipa  KaeTOK,  noBBimeHne  aKTHBHOCTn  pa,n;a  $epMeHTOB  conpo- 
BOJK^aiOT  nepecTpoHKy  TKaHH  n  cnocoôcTByiOT  (|)opMoo6pa30BaTeaBHBiM  npon;eccaM, 
npoHcxoAanjHM  b  Hen.  Hapa^y  c  3thm  Ha^o  otmgthtb,  hto  bo  BpeMa  nepe,n¡H(|)(|)epeHii;H- 
poBKH  npn  MeTaMop(|)03e  rnno^epMa  6oaee  ayBCTBHTeaBHa  k  BHemHHM  B03jj;eHCTBHaM. 
06  3T0M  roßopaT  h  n3MeHeHHe  (J)yHKn¡HH  rpaHyaoo6pa30BaHHa  KaeTOK,  h  neKOTopue 
HaôaioAeHna  no  h;htoxhmhh  noaH3,n,po3a  y  H3yaeHHBix  HacenoMBix. 


nyTH  MOPOOJIOrHHECKOH  9B0JH0UÍHH  B  nO^CEMEHCTBE 
HA  RM  OLI  TINA  E  ( HYMENOPTERA ,  EURYTOMIDAE) 

M.  D.  Zerova  —  M.  3epoßa 
(Hhctuti/t  3oojiozuu  AH  YCCP,  Kuee,  CCCP) 

Cpe,n;n  naaeapKTiiaecKHX  Eurytomidae  moîkho  BBi,u;eaHTB  rb  a  Mop^oaornaecKH 
pe3Ko  oaepaeHHBix  KOMnaenca.  G  oflHoii  CTopoHBi,  noAceMencTBO  Rileyinae ,  oö'BeßHHaio- 
m;ee  Hanôoaee  npnMHTHBHBie  $opMBi  Eurytomidae,  c  flpyroñ  —  rianôoaee  cneii;naaH3H- 
poBaHHBie  b  Mop^oaornaecKOM  OTHOinemm  no^ceMencTBa  Eurytominae  h  Eudecatomi- 
nae.  noßpoÖHoe  H3yaeHHe  naaeapKTHaecKHX  Harmolitinae  ji;aeT  ocHOBaHHe  canTaTB  sto 
noji;ceMeHCTBO  npoiviemyToaHBiM  Mem^y  Hanôoaee  hphmhthbhbimh  h  BBicoKocnen¡HaaH3H- 
poBaHHBiMH  noAceivieHCTBaMn  Eurytomidae.  CpaBHHTeaBHoe  H3yaeHHe  bh^ob  Harmoli¬ 
tinae  no3BoaaeT  HaivieTHTB  nyTH  3Boaion;HH  npeACTaBHTeaen  no^ceMeñcTBa  ot  npnMH- 
tiibhbix,  6oaee  KpynHBix  <J>opM  c  npeHMym;ecTBeHHo  rpyöoä  CKyaBHTypoñ  XHTHHa, 
AaHHHonpaMoyroaBHon  nepeji.HecnHHKOH  n  flaHHHBiM  öpiomnoM,  anmeHHBiMH  ôyaaBBi 
yCHKaMH  CaMOK  II  ffaHHHBIMH,  KOpOTKO  H  AH(|)$y3H0  OnymeHHBIMH  yCHKaMH  CaMI^OB 
k  6oaee  MeaKHM  ^opiviaM  co  craamenHon  6aecTam¡eH  cnyaanTypon,  KOpOTKoñ  nepe^ae- 
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cnnimon  n  KopoTKim  öpionmoM,  cJiiiTbiMn  b  6yjiaBy  nocjieprniMii  ujieHHKaMH  yciina 
caMOK  n  6ojiee  kopotkhmh,  MyTOBuaTo-  n  pjiiiHHoonynieHiibiMii  ycimaMii  caMpoB.  Yna- 
3ainiLie  H3MeHemiH  b  Mop^oJiormi  Harmolitinae  onpepejimoT  HanpaBjieiine  cnepnajiii- 
3aiT,mi  ceMeiicTBa  Eurytomidae  b  pejiOM  n  corjiacyiOTcn  c  aHaJiornuHbiMii  TeHgeHpHHMH 
b  ppyrnx  ceMeiicTBax  xaJibgnp,  b  uacTHOCTii  y  Chalcididae  (HimoJibCKan,  1960)  n  Pte- 
romalidae.  Han6o.iee  noKa3aTejien  b  otom  OTHOinemm  cpepn  Harmolitinae  pop  Tetra- 
mesa  Walk.,  HBJiHKnpHHCfl  peHTpaJibHLiM  popoM  b  nopceMencTBe  n  xapaKTepimyiomiiücH 
Tiaii6ojibmiiM  BiipoBbiM  pa3Hooopa3iieM.  CpaBHiiTeJibHoe  ii3yuenne  Mop(|)OJioriiii  nouTii 
50  BiipoB  3Toro  popa  no3BOJiiiJio  HaMeTiiTb  uiecTb  rpynn  BiipoB,  noKa3biBaioni,nx  nocjiepo- 
BaTejibimre  3Tanbi  cnepnajiii3ari,iin.  /Jßa  ppyrnx  popa  Harmolitinae  —  MOHOTnniibiii  Ailo- 
morphus  Walk,  n  Philachyra  Walk.  —  npepcTaBJiniOT  Kpaimne  (J)opMbi.  Pop  Ailomorphus , 
xapaKTepii3yioii];iincH  KpynubiMii  pa3MepaMH,  BbiTHHyTbiM  TeJiOM,  oTcyTCTBiieM  öyjiaBbi 
na  ycimax  caMOK  n  oueim  pjiniiHbiMii  pii(J)(J)y3Ho  onyinemibiMii  ycnnaMH  caMpoB,  ouem» 
ÖJIH30K  K  npiiMHTiiBHbiM  Tetramesa  n  npepcTaBJiaeT  HanGoJiee  renepajiii30BaHHbiH  Mop- 
c^ojiornuecKiin  Tim  cpepn  Harmolitinae.  Bupbi  Philachyra ,  naoöopoT,  npepcTaBjiniOT 
KpanHiOK)  CTyneHb  Mop^oJiorimecKon  cnepnajiiisapiin.  Ohii  He6ojibimie  no  pa3Mepaw, 
ycimii  caMOK  c  TpexujieHimoBoñ  öyjiaBoii,  nonpoBbi  rjiapniie,  ÖJiecTHipne.  3aTO  cpopn 
BiipoB  Tetramesa  mo/Kiio  npocJiepiiTb  Bee  nocjiepoBaTejibiibie  3Tanbi  Mop$oJiorHuecKOH 
3bojiioii,hh  Harmolitinae ,  b  nacTiiocTii  ^opMiipoBanne  OyjiaBbi  na  ycimax  caMOK  co  BCeMH 
npoMemyTOMHbiMii  3TanaMii;  opnoBpeMenno  iismchhiotch  (|)opMa  HJieiiHKOB  ycuKOB  caM- 
u,OB,  a  Tanme  cfiopMa  Gpionma  n  rpypn.  Tan,  HandoJiee  npiiMimiBiibie  Biipbi  Tetramesa 
phyllostachitis ,  T.  bambusae ,  T.  romana ,  T.  eximia  iiMeK)T  KpynHbie  pa3Mepbi  (po  6mm), 
nperiMyipecTBeHHo  HMuaTyio  CKy.iibnTypy,  BbiTimyToe  Tejió  c  pjniHHbiM  öpionmoM,  ycHKii 
caMOK  c  Hepn(J)(J)epeHpHpoBaHHOH  6yjiaBoii,  KOJieuKO  pjinHHoe,  yciiKii  caMpoB  onymeimi 
KopoTKO,  pin|)(|)y3HO.  Cpepn  BiipoB,  6jiii3KIIX  k  Tetramesa  linearis  ( T .  rossica,  T.  tritici , 
T.  brevicornis ,  T,  poae ,  T.  giraudi),  naMenaiOTCH  nepBbie  3Tanbi  <J)opMiipoBaHnH  OyjiaBbi 
na  ycimax  caMOK,  ycimii  caMpoB  c  6ojiee  kopotkhmh  unemmaMH,  bojiockh  Bcerpa 
coôpanbi  b  He6ojibHine  MyTOBKii.  CKyjibnTypa  y  stiix  BnpoB  6oJiee  crjia/Keiraan,  öpionmo 
HepjiHHHoe.  y  BiipoB,  6jiii3KHx  k  T.  longicornis  ( T .  samarica ,  T.  fulvicollis ,  T.  eremita , 
T.  cornuta ,  T.  agrostidis ,  T.  albomaculata)  h  6jih3KHX  k  T.  hyalipennis  (T.  robusta , 
T.  aneurolepidii) ,  HMeeTCH  yme  hcho  pii(|)c|)epeHpHpoBaHHaH  öyjiaßa  na  ycimax  caMOK, 
a  ycHKH  caMpoB  onymeHbi  MyTOBKaMH  pjihhhbix  bojiockob.  Ocoöhhkom  ctoht  pBe  rpynnbi 
BnpoB:  Biipbi,  6jni3Kiie  k  Tetramesa  cereipes ,  n  BHpbi,  6jiH3Kne  k  T.  cylindrical  ohh  hb- 
jihiotch,  oaeBiipHO,  öoKOBbiMH  BeTBHMii  SBOJiiopHH  Tetramesa  h  oÖJiapaiOT  pnpoM  BTopmi- 
iibix  H3MeHemm,  HMeioipHx  aepTbi  y3K0ii  cnepnajiH3apHH. 

MiiTepecHO  OTMeTHTb,  uto  paHHbie  o  KopMOBbix  CBa3ax  BiipoB  Harmolitinae  corjia- 
cyiOTca  c  BbiBopaMH  o  nyiax  SBOJiiopiiii  nopceMeiicTBa,  cpejiammiMii  Ha  ocHOBaHHH  cpaB- 
HiiTejibHO-Mop(|)OJiorHaecKoro  aHajiii3a  BiipoB.  Tan,  Hanöojiee  npHMHTHBHbie  Biipbi  Harmo¬ 
litinae  CBH3aHbi  c  HanöoJiee  ppeBHiiMii  MiioroTbiuiiHKOBbiMn  3JiaKaMH  (Biipbi  popoB  Phyl- 
lostachis,  Phragmites ,  Arundo).  JIhhhhkh  Ailomorphus  rhopaloides  pa3BHBaiOTca 
b  Phyllostachis  edulis  (Tachikawa,  1965).  Tanme  b  6aM6yaax  pa3BiiBaiOTca  caMbie  npn- 
MHTHBHLie,  MaJiocnepnaJiii3HpoBaHHbie  Biipbi  Tetramesa  —  T.  phyllostachitis ,  T.  bambu¬ 
sae.  npHMHTHBHbie  no  CBoeii  Mop(J)OJiorim  Biipbi  T.  romana  il  T.  phragmitis  pa3BiiBaiOTca 
nepBbiH  —  b  CTe6jiax  Arundo  donax,  BTopoñ —  b  CTeÖJiax  Phragmites  communis.  Boaee 
cnepHaJiH3HpoBaHHbie  b  Mop(|)ojiorimecKOM  OTHonieHiiii  Biipbi  Tetramesa  CBH3aiibi  co 
3JiaKaMH  6oJiee  no3pHero  nponcxompemia  (Biipbi  popoB  Agropyron,  Agrostis,  Poa,  Fes¬ 
tuca ,  Promus ,  Dactylis,  Aira  n  pp.).  He  cjiyuanHO,  oueBiipHO,  hto  Hanöojiee  cnen,HajiH3H- 
poBaHiibie  Mop^oJioriiuecKii  Biipbi  CBa3aHbi  co  3JiaKaMii  no3pHenuiero  nponcxompemia  — 
c  xjie6iibiMii  3JiaKaMii. 


THE  ZOOGEOGRAPHICAL  RELATIONSHIPS  OF  BALTIC  AMBER 
RHYNCHOPHORA  (EXCLUDING  SCOLYTIDAE) 

V.  V.  Zherichin  —  B.  B.  Hî  e  p  n  x  n  h 

(Palaeontological  Institute,  Acad.  Sci.  USSR,  Moscow,  USSR) 


Presently  many  species  of  Rhynchophora  from  the  Baltic  amber  are  known,  hut 
only  thirty  four  species  are  named.  Twenty  of  them  are  Scolytidae  which  is  not  exa¬ 
mined  in  this  paper.  Furthermore  there  are  six  new  species  in  the  collections  of  the 
Palaeontological  Institute  of  the  USSR  Academy  of  Sciences.  Descriptions  of  them  will 
be  published  soon. 

Relationships  of  amber  Rhynchophora  are  followed. 

One  new  species  of  the  cosmopolitan  genus  Apion  Hbst.,  A.  ( Aspidapion )  khnzoriani 
Zherichin,  in  litt.,  belong  to  the  recent  specific  group  A.  pamanzianum  Beg.-Bill.,  which 
is  known  from  Madagascar  and  Mascarene  Islands.  The  subgenus  Aspidapion  Schilsky 


have  its  representers  in  Palaearctic  region  too  but  the  amber  species  is  not  closely 
related  to  palaearctic  ones. 

The  single  amber  species  of  Attelabidae,  Car  succinicus  Voss,  relates  to  the  recent 
Australian  genus.  The  monotypic  curculionid  genus  Anchorthorrhinus  Voss  is  allied  with 
Australian  Orthorrhinus  Schb.  (Pissodinae) . 

Four  species  of  Curculionidae  are  related  to  recent  Holarctic  forms.  Three  of  them 
belong  to  distinct  subgenera:  Apion  ( Electrapion )  kuntzeni  Wagn.,  Polydrosus  ( Pareus - 
tolus )  scheelei  Voss  and  P.  ( Palaeodrosus )  archetypus  Zherichin,  in  litt.  Two  last  species 
have  many  primitive  characters,  but  are  similar  to  some  recent  (especially  Mediterra- 
neous)  species  of  Polydrosus.  Paleopissodes  weigangae  Ulke  consist  the  distinct  genus 
but  is  apparently  similar  to  recent  Pissodes  Germ. 

Five  species  of  Curculionidae  are  connected  with  modern  Neotropical  groups.  One 
of  them,  Apion  ( Stenapion )  subdiscendens  Voss,  is  the  representer  of  the  living  genus 
and  subgenus.  The  subgenus  Stenapion  Wagn.  is  endemic  for  South  and  Central  America 
now.  The  rest  four  species  belong  to  distinct  genera:  Electrotribus  theryi  Hust.  ( Erirrhi - 
nae) ,  Succinacalles  unicus  Zherichin,  in  litt.  (Cryptorrhynchinae) ,  Paonaupactus  sitoni- 
toides  Voss  and  Protonaup actus  microphthalmus  Zherichin,  in  litt.  (Brachyderinae,  Nau- 
pactini ).  The  tribe  Naupactini  is  known  now  only  from  Neotropical  region  too. 

Five  species  are  closely  related  to  recent  Oriental  forms.  One  of  them,  Synommatus 
( Synommatodes )  patruelis  Voss,  belong  to  the  extinct  subgenus  of  the  living  genus. 
Four  species  belongs  to  distinct  genera:  Isalcidodes  macellus  Voss,  Necrodryophthorus 
inquilinus  Voss  (Curculionidae) ,  Archimetrioxena  electrica  Voss  (Oxycorynidae) ,  Pseu- 
domecorhis  simulator  Voss  and  P.  orlovi  Zherichin,  in  litt.  (Anthribidae) . 

One  new  monotypic  genus  of  Anthribidae ,  Inclusus  Zherichin,  in  litt.,  is  quite  dis¬ 
tinct  and  have  no  relatives  in  modern  fauna. 

At  last,  the  systematic  position  of  Thryogenosoma  cariniger  (Motschulsky)  is  not 
clear  because  the  Motschulsky’s  description  is  very  short  and  incomplete. 

The  general  appearence  of  the  amber  fauna  of  Rhynchophora  indicates  to  a  warm 
and  humide  subtropical  climat.  This  fauna  is  more  close  with  Oriental  and  Neotropical 
ones.  The  same  is  correct  for  many  other  groups  of  animals.  Apparently  these  regions 
were  connected  with  Northern  Europe  during  early  Tertiary.  The  connections  with  South 
Asia  was  realized  through  the  Tethis  islands  and  the  connections  with  South  America 
was  maintained  by  way  of  Southern  European  and  Atlantic  archipelagoes.  It  is  interes¬ 
ting  that  any  aethiopian  connections  are  almost  absent. 

As  only  20%  of  amber  Rhynchophora  are  more  or  less  closely  related  with  recent 
Holarctic  forms  so  we  can  see  that  modern  Holarctic  fauna  of  Rhynchophora  is  formed 
not  by  descendents  of  Oligocene  european  forms  but  by  groups  of  other  origin. 

It  is  impossible  to  suppose  that  there  were  any  connections  between  Baltic  area  and 
Madagascar  or  Australia  during  the  early  Tertiary.  So  the  finding  of  the  recent  Austra¬ 
lian  or  Madagascar  forms  in  the  Baltic  amber  must  be  explained  by  other  reasons.  Na¬ 
mely  it  indicates  that  these  groups  were  distributed  much  more  extensive  in  Oligocene 
than  now. 
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C  E  K  U¡  H  H  3.  TEHETIIKA  II  IJHTOJIOriM 
SECTION  3.  GENETICS  AND  CYTOLOGY 


INDUCTION  OF  LETHAL  MUTATIONS  IN  DROSOPHILA  BY  INSECT  VIRUSES 
J.  N.  Alexandrov,  S.  S.  Maliuta  —  IO.  H.  AjieKcaHßpoB,  C.  C.  MajiioTa 
(Institute  of  Microbiology  and  Virology,  Acad.  Sci.  UkrSSR,  Kiev,  USSR) 


In  recent  years  several  authors  have  shown  that  many  viruses  can  induce  chromo¬ 
some  aberrations  of  various  types  in  affected  cells  of  vertebrates.  In  Drosophila  an  in¬ 
crease  of  the  number  of  sex  linked-lethal  mutations  was  observed  in  individuals  arrying 
sigma-virus  (Baumiller,  1966)  and  also  in  those  infected  by  Rous  sarcoma  virus  (Bur¬ 
dette  a.  Yoon,  1967)  and  an  increase  of  dominant  mutations  of  the  Minute  type  was 
found  after  treatment  with  Maloni  and  Gross  viruses  (O.  Fahmay  a.  M.  Fahmy,  1964). 
These  data  suggest  that  viruses  can  act  not  only  as  pathogens  bat  as  factors  which 
play  a  role  in  hereditary  variation. 

In  the  present  work  the  mutagenic  action  was  studied  by  the  CLB  method  of  the 
viruses  of  nuclear  polyhedroses  of  the  silkworm  Bombyx  mori  (BPV)  and  of  Típula 
paludosa  (TPV)  and  of  the  iridescent  viruses  of  Típula  paludosa  (TIV)  and  of  mos¬ 
quitos  (MIV).  Suspensions  of  polyhedra  or  of  the  virus  were  either  fed  for  24  hours  to 
larvae  two  or  three  days  old  or  injected  into  adult  males.  In  experiments  of  the  latter 
kind  two  or  three  broods  were  obtained  from  each  treated  male.  Water  was  injected 
into  males  which  served  as  control. 

The  amount  of  virus  or  polyhedra  received  by  the  insects  was  evaluated  on  the  ba¬ 
sis  of  the  amount  of  protein  in  the  preparations.  This  was  (per  individual)  0.003— 
0.005  mg  for  BPB  (polyhedra),  0.002  mg  for  TVP  (polyhedra),  0.001  mg  for  TIV  and  for 
MIV.  When  the  treatment  was  by  feeding  larvae  the  concentration  of  protein  in  the  me¬ 
dium  was  3  mg/ml  for  BPV  (polyhedra)  and  0.35  mg/ml  for  TIV. 

Feeding  larvae  with  BPV  (polyhedra)  and  with  TIV  considerably  increased  the  fre¬ 
quency  of  lethal  mutations  (0.4  and  0.32%  correspondingly  as  compared  with  0.12%  in 
the  control).  Injection  of  these  virus  preparations  into  adult  males  had  even  a  stronger 
mutagenic  effect  (0.51  and  0.54%).  Injection  of  TPV  (polyhedra)  and  MIV  also  were 
mutahenic  (0.43  and  0.28%).  All  the  experimental  results  statistically  significantly  dif¬ 
fer  from  the  control  (P  =  0.95  to  0.99)  with  the  exception  of  the  results  obtained  in  expe¬ 
riments  of  on  feeding  larvae  with  TIV  and  on  injection  of  MIV  into  adult  males 
(P=0.82). 

In  experiments  with  adult  males  the  highest  mutagenic  effect  was  observed  in  the 
first  brood  with  a  decrease  in  the  following  ones.  Thus,  for  BPV  the  frequency  of  muta¬ 
tions  fell  from  0.55%  in  the  first  to  0.44%  in  the  second  brood,  for  TPV  from  0.49% 
in  the  first  to  0.37%  in  the  second  brood,  for  TIV  from  0.56  %  in  the  first  to  0.33%  in  the 
third  brood.  These  data  as  well  as  the  lower  mutation  rate  in  experiments  with  feeding 
can  be  explained  either  by  a  preferential  action  of  viruses  on  the  later  stages  of  sper¬ 
matogenesis  or  by  a  selective  elementation  of  mutated  cells  (germinal  selection). 

The  mechanism  of  mutagenic  action  of  viruses  on  multicellular  organisms  is  at  pre¬ 
sent  unknown.  However,  as  the  viruses  investigated  by  us  are  equally  mutagenic  for  an 
organisms  which  is  resistant  to  infection  with  them,  this  being  shown  by  the  absence 
of  lethality  of  treated  larvae,  pupae  and  imagines  and  by  the  decrease  of  the  frequency 
of  induced  lethals  is  subsequent  broods,  it  seems  probable  that  the  mutagenic  action  of 
these  viruses  is  nonspecific  and  its  nature  resembles  that  of  biological  and  synthetic 
polymers  (O.  Fahmy  a.  M.  Fahmy,  1965). 
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SIB-MATING  IN  NASON  I A  VITRIPENNIS  (WALKER) 

(. HYMENOPTERA ,  PTEROMALIDAE)  AND  OTHER  CHALCIDOIDEA , 
AND  ITS  POSSIBLE  EVOLUTIONARY  SIGNIFICANCE 

R.  R.  A  s  k  e  w 

(Department  of  Zoology ,  University  of  Manchester,  U.  K.) 


Nasonia  vitripennis  is  a  gregarious  chalcid  parasite  of  pupae  of  muscoid  flies.  The 
sex  ratio  is  female-biased,  emergences  from  a  puparium  of  Calliphora  averaging  four 
males  and  fourteen  females.  Males  emerge  first  and  patrol  the  puparium  surface  or  its 
surroundings.  Before  emergence  of  the  virgin  females,  males  on  meeting  adopt  a  threat 
posture  with  open  mandibles  and  raised  wings,  and  some  are  driven  from  the  puparium. 
Copulation  occurs  on  the  puparium,  or  males  pursue  females  a  few  centimetres  but  re¬ 
turn  afterwards.  After  all  females  have  emerged,  males  retain  their  territorial  behaviour 
and  one  generally  stays  near  its  puparium  until  death  several  days  later.  If  the  pupa¬ 
rium  is  removed,  the  male  frequently  maintains  station  about  its  original  position. 

Since  Nasonia  emerging  from  one  puparium  are,  in  nature,  probably  sibs,  inbree¬ 
ding  is  likely  to  he  frequent.  There  are  published  records  of  many  other  Chalcidoidea 
mating  immediately  after  emergence  from  the  host.  In  Prestwichia  and  Melittobia  mating 
occurs  inside  the  host’s  eggshell  or  cell.  Sib-mating  must  be  widespread  in  all  these  spe¬ 
cies  which  are  gregarious  parasites.  The  extent  of  sib-mating  amongst  solitary  species 
is  uncertain,  but  because  an  ovipositing  female  searches  a  limited  area  intensively  for 
hosts,  it  is  suspected  that  here  also  it  is  frequent. 

Features  of  chalcid  biology  favouring  sib-mating  are: 

1.  Ovipositing  females  often  avoid  already  parasitized  hosts,  increasing  the  probabi¬ 
lity  that  only  sibs  emerge. 

2.  Females  generally  mate  only  once.  Courtship  by  unrelated  males  encountered  af¬ 
ter  dispersion  is  unlikely  to  succeed. 

3.  The  apparent  absence  of  specific  isolating  mechanisms  in  form  of  male  genitalia, 
secondary  sexual  characters  and  courtship  suggests  that  males  seldom  encounter  recep¬ 
tive  females  of  allied  species.  Species  of  Mesopolobus  parasitic  in  Cynipid  oak  galls  are 
an  exception.  They  emerge  in  proximity  and  males  use  differently  formed  and  coloured 
middle  tibiae  in  courtship. 

4.  The  fecundity  of  male  Dahlbominus  fuscipennis  declines  rapidly  after  emergence 
(Wilkes) . 

Inbreeding  must  retard  genetic  exchange  and  facilitate  divergence  of  parts  of  a  po¬ 
pulation.  It  could  stimulate  spéciation.  The  Chalcidoidea  are  apparently  rapidly  evol¬ 
ving.  They  are  mobile  organisms  and  geographical  barriers  are  probably  ineffective  in 
isolating  incipient  species.  It  is  suggested  that  sib-mating  contributes  largely  to  their 
rapid  evolution.  Outbreeding  is  not  exceptional  among  chalcids;  male  aggressive  dis¬ 
plays  as  in  Nasonia ,  could  not  evolve  if  always  directed  against  a  similar  fraternal  geno¬ 
type.  Inbreeding  and  outbreeding  must  both  occur  in  dense  populations,  but  inbreeding 
probably  predominates  in  sparse  populations.  Here  the  weak  circulation  of  genes  may 
be  severed  by  disruptive  selection,  so  permitting  peripheral  populations  to  diverge  as 
new  species.  Males  are  haploid  and  through  them  recessive  genes  can  be  rapidly  tested. 
Quick  elimination  of  harmful  récessives  will  safeguard  the  population  from  «inbreeding 
depression». 

Free  outbreeding  swamps  local  specialisations  and  inhibits  rapid  local  adjustment 
to  the  fluctuating  and  varying  circumstances  that  many  chalcids  must  tolerate.  The- 
lytokous  parthenogenesis  curtails  the  genetic  variability  on  which  the  population  can 
draw;  it  is  practised  by  only  a  few  species  with  specialised  host  associations.  These 
extremes  are  avoided  by  most  chalcids. 


HEKOTOPLIE  nOAXOßbl  k  HCKYCCTBEHHOH  PEryjIHt(HH  nOJIA  y  HACEKOMLIX 

B.  L.  Astaurov  —  B.  JI.  AcTaypoB 
(llncTuryT  óuojiozuu  pa3euTun  AH  CCCP,  CCCP) 


noMHMO  cBoncTBeHHoro  noÆaBJiHiomeMy  GoJitmnHCTBy  bh^ob  HacenoMtix  cooTHomeHnn 
nojioB  Id  :  1$,  mli  Hepe^Ko  BCTpenaoM  b  npnpoAe  beam  h  pacti  c  pe3KHM  npeodjiaflamieM 
OßHOrO  H3  nOJIOB,  OÖBIUHO  JKeHCKOrO.  OTKJIOHHK)m¡HeCH  OTHOmeHHH  BCTpeuaiOTCH  no  ÖOJIB- 
men  nacra  npn  pa3jiHUHHX  $opMax  napTeHoreHe3a. 

npn  paöoTe  c  noJie3HHMH  HaceKOMHMH  (nnejia,  mejiKonpnfl),  npn  HCKyccTBeHHOM 
pa3Be/jeHHH  HenoTopLix  bh^ob  HaceKOMLix  (flJiH  dnojiornuecKon  öoptdu:  h  np.)  mohíct 
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HBIITbCH  IIOOÔXO, llIMOCTb  B  IICKyCCTBeiIIIOÜ  peryjIHH,IIII  COOTIIOIUCIIIIH  nOJIOB.  B  poineimii 
no^ooiioii  3aAaiin  mbi  mo>kom  mhotomv  nayniiTHCH  y  npnpoAKi,  npncMaTpiiBancb  k  cpeA- 
CTBaM,  KOToptie  ncnoJiK3yeT  hoaoôhoh  pejni  OHa  cana.  y  MeAonocnon  imejiKi  3aAany 
peryjmpiin  cocTaBa  comlii,  nojiynemiH  b  3aBiiciiM0CTii  ot  iiy>KA  ôeciuioAHbix  paôonnx 
caMOK,  nJiOAOBiiTLix  caMOK-MaTOK,  mm  papiiu;,  n  TpyTHen-caMpoB  ycnemno  pernaeT  caMa 
miejuman  ceMBH,  n  nnejiOBOAy  AOCTaTonno  jiiiihb  pa3yMiio  noMoraTb  eii  nojiK30BaTBCH 
HaiiAéiuibi^ni  3tii.mii  HacenoMbiMii  npiicnocoôiiTejibiibiMii  peryjiHTiiBtibiMii  MexaHH3MaMii 
appenoTOKioiecKoro  napTOHoreHe3a.  Mto  KacaeTcn  TyTOBoro  niejiKonpaAa,  to  b  rneJiKO- 
BOACTBe  noTpeÔHOCTb  b  nane/KiiBix  MOTOAax  ncKyccTBeHiioii  peryjinpnn  nojia  oneHb  Be- 
Aima.  Ocoôii  pa3iioro  nojia  oÔJiaAaiOT  3Aecb  pe3KO  pa3JiiiHHoii  npoAyKTiiBiiocTKio,  h  ko- 
kohbi  caMpoB  Ha  20 — 30%  mejiKOHOcuee  kokohob  caMOK.  KpoMe  toto,  b  npoMbmuieinioM 
me.TKOBOACTBe  Tenepb  pa3BOAHT  tojibko  môpiiAOB  nepBofi  reiiepapim,  n  a^h  iix  nojiyne- 
HHH  HOOÔXOAIIMO  IIMeTb  HIICTO  ÎKeHCKIie  II  HIICTO  My/KCKIie  HIICTOnOpOAHbie  nJIOMeHHbie 
napTim  A^n  cKpemiiBaniiH.  CyipecTByioipue  cnocoôbi  copTiipoBKii  orpoMHbix  KOJinnecTB 
rycoHini;  hjih  kokohob  no  noJiy  oneHb  TpyAOOMKii  h  HecoBepuieimbi,  TaK  hto  nojiyneiiiie 
no  >Ke.TaniiK)  npoii3BOAiiTejieii  oahoto  onpoAejiOHHoro  no.Ta  6buio  6bi  b  Bbicmeii  CTenemi 
nO.TC3HO. 

UIOJIKOBIIHHblH  nepBb  CTaJI  COIIHaC  MOAOJIKHKIM  OÔ^eKTOM,  Ha  KOTOpOM  MOHÍHO  BIIAOTb 
npaKTiinecKii  ocyipecTBJieHHbiMii  pa3Hbie  noAxoAM  k  ncKyccTBOHHOMy  ynpaBJieHino  no- 
jiOM.  CymecTByiomne  cennac  cnocoobi  peryjinpiin  nojia  mejiKOBiinnoro  nepBH  MoryT  6mtk 
rpyôo  pa36iiTbi  na  2  rpynnbi. 

1.  MeTOAKi  coOcTBemio  peryjiHDiHii  nojia  b  tohhom  CMbicjie  cjiOBa,  ocHOBaimbie  Ha 
HanpaB.TeHHOM  npeo6pa30BaHim  nop.MaJiKHoro  KjnoneBoro  MexaHii3Ma  xpoMocoMiioro  on- 
peAeJieHim  nojia,  t.  e.  Ha  nojiyneHini  Tex  hjih  hhlix  MOAn^nKapiin  MoiioTiinecKoro  npo- 
n;ecca  npri  C03peBaHim  HnpeKJieTKH  h  npii  ee  onJioAOTBopeHim. 

2.  MeTOAKi,  TAe  nopMajibHbiii  xpoMOCOMHbin  MexaHii3M  onpeAeJiemiH  nojia  ocTaeTcn 
6e3  H3MeHeHHH  il  TAe  ynpaBJiemie  cooTHOuiemieM  nojioB  AocTiiraeTcn  Ha  ocHOBe  oneHb 
paimero  pacno3HaBaHim  nojia  onjioAOTBopeHiibix  hiiii,  (Tonnee  3apoAKimen)  c  noMoipKio 
reiieTiinecKoii  MapKiipoBKii.  Pacno3iiaB  noji  mipa  y  Menenon  no  no.iiy  nopoAKi  iijiii  jihhhii 
no  reHeTimecKOMy  MapKcpy,  HanpiiMep  no  nnraeHTapHn  cepo3HOiï  oôojiohkh  —  nepHOH 
y  canon  h  6ecu,BeTHOH  y  canpoB,  mojkho  AaJiee  paccopTiipoBaTb  niipa  no  nojiy  h,  ecjm 
3TO  Hy>Kiio,  BbiôpaKOBaTb  niipa  iieHynmoro  noJia  (HanpiiMep,  Menee  mejiKoiiocHbix  ca- 
mok),  ocTaBiiB  A-aa  A^JiKiieimiero  pa3BiiTiin  tojibko  BbicoKonpoAyKTiiBHbix  ocoôen  My>K- 
CKoro  nojia.  K  3thm  MeTOAaM  paHiiero  pacno3HaBaHim  n  Bbi6paKOBKii  iieuynmoro  nojia 
npiiMbiKatOT  MeTOAKi,  ocHOBaimbie  na  nenoJib30BaHim  cpenjieiinbix  c  noJioM  jieTajien,  ko- 
Topbie  npn  onpeAeJieiiiioM  renoTime  jieTaJienocHbix  jihhiih  n  npiiMeHeimn  cnepnajibiibix 
cncTeM  cKpeiniiBaHiiH,  oöycjiOBJiiiBaiOT  niôejib  nojioBimbi  iijiii  Aame  Bcex  caMOK,  nojiy- 
Haroipiix  ot  oth,obckoiî  jihhiih  xpoMocoMBi  co  cpenJieiiHon  c  nojioM  jieTaJiBK)  hjih  c  AßyMH 
pa3HBIMH  0Iin03IIT HBIMH  JieTaJIHMH. 

B  AOKJiaAe  peiib  noiiAeT  rJiaBHbiM  o6pa30M  o  paôoTax  nainen  JiaôopaTopim  no  noJiy- 
hchhio  iicKyccTBOHHoro  napTeHoreHe3a  n  aiiAporeHe3a.  OneHb  iiHTepecHbie  11  Banmbie 
b  npaKTiinecKOM  oTHomemm  MeTOAti  paHHero  pacno3HaBaHiin  noua  c  noMoipKio  peHTre- 
HOTpaHCJioKapiin  reHOB,  KOHTpojmpyiomiix  paHiieaMÖpnoHajiKUbie  MapKiipoBOHHbie  npn- 
3iiaKii  c  nepeHOCOM  otiix  tohob  h3  ayTOCoM  b  nojioByio  W-xpoMocoMy,  TaK  we  KaK  11 
MeTOAKi  ynpaBJieHiin  nojioM  Ha  ocHOBe  iicnojiK30BaHim  cpernieiiiibix  c  nojioM  jieTajieñ, 
6yAyT  noHeBOJie  ocTaBJieiibi  b  CTopoHe. 

riepBbiM  no  BpeMeHH  6kiji  nanAeH  cnocoô  nojiyneiniH  y  mejiKOBiiHiioro  nepBH  hiicto 
meiiCKoro  noTOMCTBa.  3tot  MeTOA  3KcnepiiMeiiTajiKHo  MOAejmpyeT  to,  hto  HMeeT  MecTo 
y  MHomx  naceKOMbix  b  npupoAe  b  cjiynanx  KoncTaiiTHoro  aMeiioTiniecKoro  TejiiiTOKiiqe- 
CKoro  napTeHoreHe3a.  KaK  noKa3ajin  Hamii  iiccjieAOBaHiin,  npn  B03AencTBHii  boahkim 
nporpeBOM  (46°  b  Tendine  18  miih.)  11a  ii3BJieiieHHbie  113  Tejía  éaôoHKii  mejiKonpnAa  ne- 
onJioAOTBopeiiiiKie  mipa  mohîho  3acTaBiiTi>  nx  pa3BiiBaTKcn  napTeHoreHeTimecKii.  IIpn 
3T0M  yTpamiBaeTcn  peAynpuoHiioe  AeJiemie,  napTeHoreiieTiinecKoe  noTOMCTBo  pa3Bn- 
Baercn  aMeHOTnnecKH,  noBTopneT  no  reHOTimy  11  (JeHOTimy  iicxoahkix  npoii3BOAiiTejiK- 
Him,  h  11a  100%  cocToiiT  n3  oahiix  caMOK.  riapTeHoreHe3  mo/Kho  nojiynaTK  c  AOCTaTonno 

BKICOKHM  BBIXOAOM,  OAHaKO  nOKa  lie  CTOJIK  BKICOKIIM,  KaK  A^CT  HOpMaJIKHOe  OnJIOAOTBO- 
penne.  y  pa3Hbix  caMOK  cnocoÔHOCTK  k  napTenoreHe3y  ciijihho  BapbiipyeT,  3Ta  Bapiiapnn 
nacjieACTBeHiia  n  cnocoônocTb  k  napTeHorene3y  yAep>KiiBaeTcn  b  hiicxoahih;iix  KJioHax. 
Mohcho  AYMaTK,  HTO  cejieKpiien  Ha  cnocoÔHOCTb  k  napTeHoreH63y  mo/kho  AOBecTii  ee  ao 
ypoBim,  6jiii3Koro  k  100%  noJiHoro  napTeHoreHe3a.  B  HacTompee  BpeMn  mki  BeAeM  pa- 
6otbi  no  oTÖopy  Ha  cnocoÔHOCTb  k  TepMiinecKOMy  napTeHorene3y,  cTpeMHCK  k  TOMy, 
hto6bi  iicKyccTBeHHbin  napTeiiorene3  rneji  TaK  >Ke  ycnemno,  KaK  HopMajiKHoe  pa3BiiTiie 
OHJiOAOTBopeiiHbix  nini;. 

K  co/Kajieiiino,  caMKH  mejiKOBiiqiioro  nepBH,  Menee  mejiKOiiociibin  noji,  11  noaTOMy 
3TOT  MeTOA  HMeeT  nona  ôojiKme  cejieKpiiOHHO-reHeTimecKoe,  iiemejin  npoMbimjieimoe, 
3HaiieHiie. 

B  AaHHOM  cjiynae  nepeA  hhmh  THnHHHbiH  aMenoTiiqecKnn  iijiii  3iiroTiniecKiiH  Tejm- 
TOKHHecKHii  napTeHoreHe3,  npn  KOTopoM  noJiOBon  npopecc,  b  cyipHOCTii  roBopn,  ynpa3A- 
Hen.  Oh  aaMeHeH  tohiioh  penpoAyKpiien  MaTepimcKoro  reHOTima,  no  cyipecTBy  niineM 
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ne  oTjraqaiomcHcn  ot  penJiHKau¡Hii  reiioMa  b  xo^e  coMaTiniecKiix  miito3ob.  3to  cBoero 
po^a  BereTaniBHoe  pa3MHOJK6HHe  nepe3  meHCKiie  nojioBBie  KJieTKii. 

TaKiiM  o6pa30M,  npaRTiriecKan  H30reHH0CTB  mencRiix  napTCHORJionoB  conpoBom- 
jjaeTCH  nopa3HTejiLiioii  ROHCTaiiTHOCTRio  (^enoTimiiHecRiix  npii3HaKOB.  HenoToptie  113 
naniHx  KJioiiOB  pa3BOAHTCH  nyTeM  TepMiixiecKoro  napTenoreHe3a,  coxpaHnn  cboio  roh- 
CTaTiTHOCTB  yme  ôojiee  20  JieT  (reHepapim) ,  h,  no-Bii^iiMOMy,  dto  MomeT  npo,n,oji>RaTBCH 
(b  npHHu,Hne)  neorpamiMeHiioe  BpeMH. 

Kan  H3BecTHO,  b  npiipo^e  ROHCTaiiTiiRiii  TejiiiTOKimecKim  (oAHonojio-meHCRiiH)  nap- 
TCHorenea  oobpiho  coneTaeTcn  y  HaceKOMBix  c  nojiiinjioimnen.  B  npiipoAiiBix  ycjiOBirnx 
nojnmjioiißiiH  ÆaeT,  no-BiiftiiMOMy,  pnp;  a,o;anTiiBHRix  npeiiMymecTB,  a  ynpom,emie  Meii- 
03a  y  napTeiioreHeTiiencKiix  pac  c  npeBpamemieM  ero  no  cym;ecTBy  b  coMaTiinecRim 
3KBan,noHHLiH  MIIT03  oTKpbiBaeT  BopoTa  ¿{Jin  KOHCTaHTHoro  coxpariemiH  B03HiiKmeii  nojni- 
njioH^HH,  coxpaneHHH  iieBoaMomnoro  npn  aM$iiMiiRTiixiecROM  cnocoôe  pa3MHO>Reiiiin 
nocpe^cTBOM  CRpemiiBaiiiin.  Tanoro  me  coneTannn  c  pa3jmnHLiMH  cToneHUMii  nojinnjion- 
flim  Jierno  ^octiibb  h  npn  ncRyccTBemioM  aMenoTiinecROM  napieHoreHe3e  y  mejiROBirq- 
Horo  nepBH,  MOAeJiiipyn  b  3tom  OTiiomemin  nojiomemie,  HaOnio^aiorpeecH  b  npiipo^e. 

HcKOTopLie  napTeiioreHeTimecKiie  caMKii  oTKJia^BiBaiOT  Kpynnbie  nnpa  (imorfla  Ha- 
pnzi,y  c  nopMaJiBHbiMii,  a  imor^a  tojibko  o^hii  Kpynutie),  b  1.5  pa3a  ôojiee  TnmejiBie,  new 
b  HopMe.  rnôpiiAonoriinecKiiH  aHaJiim  n  npaMoe  H,HTOJiornxiecRoe  iiccjieAOBamie,  npoBe- 
,n,eHHoe  C.  JI.  OjiopoBon,  noKa3ajin,  xito  9tii  RpymiBie  oboijhtbi  TeTpanjioimiiBi  n  iiMeioT 
112  xpoMOCOM  (28X4).  nojiiinJioHUHaapiin  nponcxofliiT  Ha  paHHiix  CTa^iinx  napTeHore- 
HeTimecKoro  Apoónemin,  BepoHTHO,  nyTeM  MOHopeHTpunecRoro  MiiT03a,  cocTontpero 
b  pa3fl;ejieHHii  xpoMocoM  6e3  nocjiejiyiomero  ^enennn  KJieTKn.  Ecjin  nojiiinjion^nn  3a- 
xBaTLiBaeT  jiiiuib  nacTi>  TRaHeii,  B03HHKai0T  Mimconjion^ti  (2n  +  4n).  HeonjioftOTBopeH- 
Hbie  TeTpanJion^HBie  obopïitbi  MoryT  6litb  aKTiiBnpoBaiiLi  k  napTeHoreHeTimecKOMy  pa3- 
BiiTino  bbicoroh  TeMnepaTypoii,  npnneM  piiToreHeTiinecKiiiì  Mexami3M  co3peBaniiH  33ecR 
TanoB  me,  Kan  n  npn  aKTiiBapiin  ßiinJioiiAHBix  hiiu,  (oaho  SRBapnoHiioe  ßejiemie  co3pe- 
BamiH,  conpoBom,n,aioni;eecH  oôpasoBanneM  cpa3y  TeTpanjioiiflHoro  n^pa  ÆpoôjieHim) . 
TIo3TOMy  npn  TepMnnecKOM  TeTpanjionrn,noM  napTenoreHe3e  B03BpaTa  k  ¿pinjioiifluoñ 
CTpyKType  HHRorßa  He  nponcxoffiiT. 

CKpemiiBamieM  TeTpanJioimriBix  n  MiiKconnon^Htix  caMOK  c  HopMajibHBiMii  caMpaMii 
jierKo  nonymiTL  TpiinJioiißHBix  caMOK  n  caMpoB  (Ç4nXc32n->Ç  +  <33n),  KOToptie  a6co- 
jiiOTHo  CTepiuiBHLi  npii  cKpemiiBaHiin  Kan  Menîfly  coôon,  Tan  n  c  HopMajitHbiMii  ^nnjioii- 
flaMH  BCJie/i,CTBiie  HenpaBiuiRHOCTeii  b  pacnpe^ejiemni  xpoMocoM  b  TpiinJion^HOM  Meiio3e 
n  o6pa30BaHiiH  aHeynJioim,HRix  raMeT,  a  3aieM  n  3iiroT. 

FeHomn  napTenoreHeTHnecKnx  noTOMKOB  npn  TepMoaRTiiBapiin  oftiraaKOB  c  MaTe- 
piiHCKHM,  a  CTenem>  cnocoÔHOCTn  k  napTeHoreHe3y  CTporo  Hacjie^CTBeHHa.  HeTpy^Ho 
nosTOMy,  oToôpaB  RJiaßRii  c  bbicoroh  cnocoöiiocTBio  k  TepMiinecROMy  napTeHoreHe3y, 
nojiymiTB  2n,  3n  n  4n  —  napTeHoreHeTiinecRiie  kjiohli,  jierno  pa3BOAam;Hecn  nocpe^cTBOM 
HCKyccTBeHHoro  TepMnnecKoro  napTeHoreHe3a  b  Tenemie  HeorpamraeHHoro  nucjia  noRO- 
jieHHH.  Oco6n  b  npeflejiax  Kani^oro  KJiOHa  ÔJiaroflapn  aMenoTimecKOMy  cnocoôy  co3pe- 
BaHHH  CTporo  H3oreHHti  n  noBTopmoT  no  HacjießCTBeHHBiM  npii3HaKaM  MaTepimcKiin  Tim. 
Orni  noxoîKii  ^pyr  Ha  Apyra,  Kan  MOHoanroTHLie  6jiii3Heu,i>i  hjih  Kan  ocoôii,  npimaAJieH^a- 
rpiie  k  o^HOMy  h  TOMy  >ne  KJiOHy  BereTaniBHo  pa3MHOînaioiH;erocH  pacTeHiin,  h  6e3  e^n- 
Horo  HCKJHoneHiiH  npe^CTaBJieHbi  oahhmii  caMKaMii. 

üepexoßH  k  MeTo^aM  nojiyaemm  hiicto  MyîKCKoro  noTOMCTBa,  ctoiit  ynoMHiiyTt,  hto 
He  Bce  bii^bi  napTeHoreHe3a  o6n3aTejiLHO  npiiBo^HT  k  nojiyaemiio  o^Honojio-HieHCKoro 
noTOMCTBa.  Ecjiii  me  npn  napTeHorene3e  coxpaHneTcn  Meno3  c  AByMH  ^eaenimMii  co3pe- 
BaniiH,  to  pe3yjn>TaT  MomeT  0Ka3aTbcn  ßiiaMeTpajibiio  npoTiiBonojiomHLiM  —  aM(|)iiKTH- 
neCKH  B03HIIKai0T  CTporo  r0M03Iir0THLie  CaMpLI. 

,I(ejio  b  tom,  HTO  ecjiii  iieBCTBeiman  caMKa  othoîkiit  HeonjioflOTBopeHiibie  nnpa  (ecjiii 
He  ftaBaTB  en  bo3mo>khocth  cnapiiBaTtcn) ,  to  b  Taniix  OTJiomeHHBix  nnpax  b  ôojibineM 
hjih  MeiiBineM  (imor^a  onem,  blicokom)  npon;eHTe  cjiynaeB  HanHeTcn  sanaTOHHoe  napTe- 
HoreHeTimecKoe  pa3BHTiie  (cnoHTaHHtiii  pyAiiMeHTapnLiii  napTeHoreHe3) .  B  oTJiinme  ot 
iicnojii>3yeMLix  npn  iiCKyccTBeHiioM  napTenoreiiese  ii3BJiexieHHBix  hhd;,  aKTiiBiipoBaHHLix 
BLicoKoñ  TeMnepaTypon,  OTJiomeHHBie  nnpa  npoxofl,HT  o6a  fl,ejieHim  C03peBamiH  h  o6pa- 
3yiOT  ranjioiiflHBiii  npoHyKJieyc,  noJiyxiaioiii,iiH  b  nojioBiiHe  cjiynaeB  Z-  n  b  ßpyroil  nojio- 
Bime  cjiynaeB  W-xpoMocoMy.  B  ^ajiBHeiïuieM  rannon^HBiH  npoHyKJieyc  HaniinaeT  ,n,po- 
ôiiTBCH,  h  ecjiii  ^poÔJieHiie  n^eT  ranjion^iio  hjih  c  no3AiiiiM  BoccTaHOBJieHiieM  ^nnjionfl- 
HocTii  (a  nacTO  h  c  nojiiinjioii^nsapiieii)  jiiihib  b  xiacTii  KJieTOK  n  TKanen,  to  Tanne 
3apoABiuni  b  KOHii;e  kohpob  nornôaiOT.  B  pe^Kiix  cjiynanx,  o^Hano,  npoiicxoAHT  ayTOMim- 
TimecKoe  cjninmie  ranJion^HBix  Hftep  AByx  nepBBix  ÔJiacTOMep  c  paHHHM  BoccTaHOBJieHiieM 
AnnJiOH^HOCTii.  Tor^a  Him,eKJieTKii  W  Tarme  ^aiOT  Hemii3Hecnoco6HBix  3apoAMHieH  WW, 
ho  Hiiu;eKJieTKH  Z  jj,aioT  roM03iiroTHBix  MymcKiix  3apoABiHieií  ZZ,  KOTopBie  b  pe^naiimiix 
cjiynanx  npoxo^HT  noJiHoe  pa3BiiTiie  (aKpii^eHTajiBiiBiii  nojiHBiñ  napTeHoreHe3) .  3Ta  ocy- 
ipecTBJineMaH  canon  npiipo^on  peryjinpim  nona  npoiicxo^nT  c  Tanon  hii3koii  nacTOToii, 
BTO  ne  npe^CTaBjmeT  mmaKoro  npaKTimecKoro  iiHTepeca. 

Bojiee  nepcneKTHBeH  b  stom  OTHomeHiiii,  xoth  Bce  ein;e  He  ßopaöoTan  ji,o  coBepmeii- 
CTBa  h  ocTaBjmeT  mejiaTB  Jiynmero,  MeTOji;  sKcnepiiMeHTajiBHoro  anji;poreHe3a,  KOTopBiii 
nona  He  MomeT  6bitb  ncnoJiB30BaH  b  npoii3BOACTBeHHOH  npaKTime  ran  MeTOA  peryjmpuii 
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nojia.  OßHaKo  oh  npeACTaBaaeT  ßoaLinon  nHTepec  /]¡jih  TeopeTnaecKoro  aHajiH3a  Bonpo- 
COB,  CBH3aHHLIX  COOTHOCHTeHLHOH  pOJILK)  Hffpa  H  AnTOnaa3MLI  B  pa3BIITIin.  IIpH  3TOM 
THne  pa3BiiTHH  HHH¡eKJieTKa  TeM  HJiii  HHLiM  cnocoßon  jmmaeTCH  coßcTBemioro  HApa, 
ir  nocae  onnoAOTBopernia  ee  pa3BHTne  coBepmaeTCH  tojilko  c  otaobckhm  haophlim  naTe- 
pnaaoM. 

y  xyTOBoro  meaKonpaAa  anpa  onaoAOTBOpaioTCH  noaHcnepMHaecKH,  n  b  Hopne 
(b  KapnoraMHH)  3aTeM  npnnnMaeT  yaacTne  aspo  tojilko  oAHoro  H3  cnepMiieB,  Toraa  KaK 
ocTaJiLHLie  pacna^aiOTCH.  B  cayaae  npocTon  rnöpn^nsapnn  ÆimjioHÆHoe  HApo  3nroTLi  no- 
JiyaaeT  ot  KaaìAoro  H3  poAHTeaen  no  ranaoiiAHOMy  Haßopy  xpoMOCOM,  11  riißpiiA  nepBoro 
noKoaenna  nacae^yeT  ^OMiiHaHTHLie  npn3HaKn.  TeTepoxpoMocoMHHn  MexaHii3M  oßecne- 
anBaeT  npii  3tom  oßbiaHoe  cooTHomeHne  hohob  1  6  :  1  $. 

Ecan  Ha  CTa^iin  MeTa<ì)a3Li  Bioporo  AeaeHna  co3peBaHna  nporpeTL  CBejaecenemioe 
anpo  b  TepMOCTaTe  npH  40°  b  Teaenne  135  mhh.,  to  Aeaemia  co3peBanna  ncHLiTLiBaiOT 
ciMLHLie  HapymeHHa.  3aaacTyio  Beca  HAepHLin  MaTepnaa  canon  ann;eKneTKn  ocTaeTca 
Ha  HOBepxHocTii  n  coBepmeHHO  ne  yaacTByeT  b  KapnoraMnn.  Tor^a  BMecTO  Konyaan¡HH 
JKeHCKoro  n  nyìKCKoro  npoHyKaeycoB  nponcxoAHT  KaK  6li  MyaiCKoe  canoonaoAOTBope- 
mie,  n  b  u,iiTonaa3Me  aiìu,a  canBaiOTca  Me>KAy  coßoii  b  jipa.  nyjKCKnx  nponyKaeyca,  bo3- 
hhkhihx  H3  npoHHKiHiix  b  anpeKaeTKy  cnepMHeB.  Kaai^oe  n3  sthx  aAep  coAepaurr  OAHy 
Z-xpoMOcoMy,  n  o6pa30BaBnieeca  a^po  Apoßaemia  noayaaeT  MyìKCKyio  KOHCTHTypmo  ZZ 
2A.  Beo  pa3BHBmneca  nyTeM  TaKoro  AncnepMnaecKoro  aHAporeHe3a  oco6n  ßbiBaiOT 
MyaiCKoro  noaa  n  Hacae^yioT  ToaLKo  npii3HaKii  OTpa,  HecMOTpa  Ha  to,  hto  naTL  xapaK- 
TepH30BaaacL  AOMnHaHTHLinn  npH3HaKaMii  n  3apoALim  noayana  ot  Hee  orpoMHyio  naccy 
n¡HTonaa3MLi. 

O^HaKo  npn  TaKon  nocTaHOBKe  onLiTa  He  ncKnroaaeTca  B03iiHKH0BeHne  HeKOToporo 
npopeHTa  3nroTnaecKnx  3apoALimen  n3  Tex  ann;,  b  KOToparx,  HecMOTpa  Ha  nporpeB,  co- 
3peBaHne  npomao  HopMaaLHo.  Taa  KaK  cpe^ii  3nroTiiaecKHx  3apoALimen  coAepamTca 
50%  caMOK  n  50%  caMpoB,  k  npeoßaaAaioipeMy  KonnaecTBy  aHAporeiieTnaecmix,  hhcto 
naTpoKaHHHLix  caMpoB  npnMemiiBaeTca  HeKOTopoe  KoanaecTBo  rnßpiiAHLix  caMpoB  h 
caMOK.  06pa3yeTca  Tamne  He6oaLinoe  ancao  noaoBLix  M03anK0B  (rnnaHApoMop^OB) , 
oÖLiaHO  OnaaTepaaLHLix  nan  «apaeKimoB»,  aacTL  KaeTOK  KOTopLix  iineeT  aHAporeHeTii- 
aecKyio,  a  Apyraa  aacTL  3nroTnaecKyio  a^epHyio  KOHCTHTypnio.  Htooli  rapaHTiipoBaTL 
noayaeHHe  100%  MyjKCKoro  (aHAporeHeTnaecKoro)  noTOMCTBa,  caMOK-npoH3BOAiiTenLHiip 
(BepHee,  coAepjKamneca  b  hhx  roTOBLie  k  onao^oTBopemno  oboh¡htli)  cae^yex  noAßepr- 
HyTL  B03ji¡eñcTBHio  noHnsnpyioipero  oßayaeHna.  Tor^a  Bce  rnOpn^Htie  3nroTLi  n  rnHaH- 
ApoMop(|)Li,  noayaaiorpHe  noBpeìKfteHHLin  paAnapnen  MaTepnHCKnn  aaepHLiñ  MaTepnaa,. 
rnÖHyT  3a  caeT  bo3hhkhihx  b  HeM  reHeTnaecKnx  noBpe>KAeHHH  —  «AOMHHaHTHLix  aeTa- 
aen».  Oßayaemie  H,nTonaa3MLi  conpoBoa<AaeTca  HapacTaiomHMH  HeoßpaTHMLiMH  noBpeai- 
fleHHaMH  anniL  npn  oaeHL  blicokhx  A°3ax  oßayaeHna  (cBLime  75  000  p).  Ilo3TOMy  an^po- 
reHeTHaecKne  MyaìCKne  3apoALimn,  B03HHKmne  coeAHHeHnen  oôayaeimon  n;HTonaa3MLi 
n  HeoßayaeHHoro  OTpoBCKoro  a^epHoro  MaTepnaaa,  OKa3LiBaiOTca  eflimcTBeHHLiMn  bli- 
jKnBHiHMn,  n  Bce  noTOMCTBo  0Ka3LiBaeTca  npe^CTaBaeHHLiM  oahhmh  caMpaMH. 

Cae^yeT  CKa3aTL,  hto,  xoTa  TepMnaecKnn  sKcnepnMeHTaaLHLin  aHAporeHe3  no3Bo- 
aaeT  noayaaTL  y  meaKOBnaHoro  aepBa  ocoßeii  nyaiCKoro  noaa  c  ropa3^;o  êoaLmnMH  npo- 
peHTaMH  BLixoAa,  aeM,  Hanpnnep,  aKn;HAeHTaaLHLiH  aM(J)HMHKTnaecKHH  napTeHoreHe3, 
3TH  blixoali  Bce  aïe  A^aeKo  He  AOCTnraioT  ypoBHa,  npn  KOTopon  MeTOA  nor  6li  nneTL 
HenocpeACTBeHHoe  npnMeHemie  b  npoMLimaeHHon  npaKTime. 

HeAaBHo  anoHCKnn  reHeTHK  H.  TaA3nna  noKa3aa,  hto  aHAporeHe3  mohího  noayanTL, 
noneipaa  CBeJKeonnoAOTBopenHLie  ann;a  b  aTMOC(|)epy  yraeKncaoro  ra3a,  oAHaKo  3(J)(|)eK- 
thbhoctl  3Toro  MeTOAa,  no-BHAimoMy,  Aa^e  unaie,  aen  MeTOAa  TepMnaecKoro  aHApo- 
reHe3a. 

Kan  BLiacHeHo  b  Hamnx  coBMecTHLix  c  B.  IT.  OcTpaKOBon-BapmaBep  onLiTax,  anpa, 
B3HTLie  ot  caMOK,  npoHcxoAHiAHx  H3  pa3HLix  napTenoKaoHOB,  AaiOT  TepMiiaecKiin  aHApo- 
rene3  c  BecLMa  pa3anaHon  aerKOCTBio.  9to  noKa3LiBaeT,  hto  cnocoÖHocTL  k  aHAporene3y 
TaKHîe  HaxoAHTca  noA  KOHTpoaeM  reHOTnna,  a  nocaeAHee  AaeT  bo3mohíhoctl  npeAnoaa- 
raTL,  hto  OHa  Moa?eT  6litl  3HaaiiTeaLHO  noBLimeHa  OTÔopoM.  Ectl  ocHOBanna  HaAeaTLca, 
hto  MeTOA  aHAporeHe3a  Bce  aïe  6yAeT  nrpaTL  neMaaoBa>KHyio  poab  b  ynpaBaemm  noaoM. 
Taane  MyjKCKne  annnn  c  OaaaHcnpoBaHHLiMii  aeTaaaMii  npeACTaBaaan  6li  oaeHL 
ßoaLmoe  3HaaeHne  KaK  naeMeimon  MaTepnaa,  TaK  KaK  npn  CKpenpaBaHnn  c  aioÖLiMH 
nocTopoHHHMH  caMKaMH  OHH  AaBaan  6li  rnßpnAOB  ToaLKo  ineaKOiiocHoro  MyaiCKoro 
noaa. 

OAHaKo  ocHOBHon  HHTepec  3KcnepiiMeHTaaLHoro  aHAporene3a  3aKaioaaeTca  ne  b  ero 
npaKTHaecKOM  3HaaeHnn,  a  b  bosmohìhocth  c  ero  noMonjLio  c  6e3ynpeaHon  yßeAHTeaL- 
HOCTLK)  aHaaii3npoBaTL  BonpocH  ßoaLmoro  npnHAnniiaaLHoro  3HaaeHna,  cBH3aHHLie 
c  npoßaeMon  aAepHO-n,HTonaa3MaTnaecKnx  B3anMOOTHomeHnn.  MeTOA  otot  no3Boana, 
HanpnMep,  b  onLiTax,  npoBeAOHHLix  coBMecTiio  c  B.  II.  OcTpanoBon,  cobmocthtl  aApo 
n  n;HTonaa3My,  B3HTLie  ot  Aaaennx  $opM,  HanpnMep  ot  AOManmero  Bombyx  mori  L.  ii 
AHKoro  BHAa  B.  mandarina  Moore.  Oh  no3BoaaeT  oö^eAHHaTL  b  oahom  3apoALiine  u,hto- 
naa3My,  noABeprayBinyioca  KaKHM-anöo  noßpe>KAaioin;HM  B03AencTBnaM  (paAnan;HOHHLiM, 
XHMnaecKHM),  c  HenoBpeJKAGHHLiM  nan  HaoßopoT.  Tamm  o6pa30M,  oh  no3BOJAieT  ou;e- 
HHTL  OTHOCHTeaLHoe  3iiaaeHHe  n;HTonaa3MLi  n  HApa  b  nepeAaae  n  oHToreHeTnaecKon  pe- 
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aJiH3au;HH  bhahmbix  Mop$o$H3nojiornnecKHx  pa3jmnnH,  paAnan,noHHLix  n  ximnuecKiix 
noBpejKAeiiHH  n  t.  n. 

TepMHHecKim  HCKyccTBenHBin  napTenoreHe3  n  TepMnuecKHH  aHAporeHe3  b  coBOKyn- 
HOCTH  ActiOT  npHHAHnnajiLHoe  pemeHHe  3aAaun  nojiyueHHH  npeAnowraeMoro  nojia. 
B  nepBOM  cjiyuae  mojkho  nojiyuHTB  oahhx  MaTpoKJiHHHBix  caMOK,  bo  BTopoM  —  oahiix 
naTpOKJIHHHLIX  CaMAOB. 

3Aecb  Oerjio  paccMOTpeHLi  tojibko  Te  noAXOAH  k  HCKyccTBeHHOH  peryjiHAHH  nojia 
y  mejiKOBHHHoro  uepBH,  KOToptie  ocHOBaHLi  Ha  3KcnepHMeHTajiBHBix  MOAH^iiKaAnnx  Hop- 
MajibHKEX  npou;eccoB  C03peBannH  h  onJioAOTBopeHHH  h  na  CBH3aHHBix  c  hiimh  npeo6pa30- 
BaHHHX  HopMajiLHoro  MexaHH3Ma  xpoMocoMHoro  onpeAeJieHHH  nojia.  CoBepmeHHo  ocTaB- 
jieHLi  b  cTopoHe  oöiHHpHLie  h  HHTepecHLie  MaTepnajiLi  no  peryjinn;HH  cooiHomeHnn  nojioB 
c  noMom¡LK)  MeTOAOB  paHHero  pacno3HaBaHHH  nojia  y  MeueHHBix  no  nojiy  nopoA,  a  Tannée 
c  homohjbio  Hcnojib30BaHHH  cn;enjieHHLix  c  hojiom  JieTajien.  He  3aTpoHyTa  oÔJiacTB  $aK- 
TOB  h  npoSjieM,  CBH3anHbix  co  CBoeo6pa3HbiMH  ycjiOBHHMn  xpoMocoMHoro  onpeAeJieHHH 
nojia  npn  pa3Hoo6pa3HLix  CKpeiAHBaHnnx  pa3JiHUHBix  nojinnjioHAHBix  $opM,  uto  Tamne 
CBH3ano  c  cnjiBHBiMn  H3MeHemiHMH  HopMaJiBHoro  cooTHomemin  nojioB. 

Kan  yníe  ynoMHHaJiocB,  y  mejiKOBHUHoro  nepBH  homhmo  oöbihhbix  ahhjiohahbix  pac 
h  AnnjiOHAHBix  napTeHoreHeTnnecKHx  kjiohob  HMeiOTCH  TenepB  KOHCTaHTHBie  TpimjioiiA- 
HBie  h  TeTpanjioHAHBie  kjiohbi,  a  TanjKe  y?Ke  b  Teuemie  10  reHepan¡HH  pa3MHO>KaioiAaHCH 
oObiuhbim  nyieM  CKpern;nBaHHn  b  ce6e,  noJiyueHHan  aobojibho  cjiojkhbim  nyieM  mhoio 
coBMecTHo  c  Moen  coTpyAHHAen  B.  H.  Bepeiicnoñ  oöoenojian  aJiJiOTeTpanjionAHan  paca, 
BKJiiouaioiAaH  reHOMBi  AOManmeH  $opMBi  B.  mori  h  A^Koro  BHAa  B.  mandarina.  Kpone 
Toro,  B  TpnnJIOHAHBIX  KJIOHaX  nOCTOHHHO  B03HHKai0T  MHKCOnJIOHAHBie  CaMKH,  HMeiOmne 
noMHMo  TpnnJiOHAHBix  reKcanjioHAHBie  TKaHH  n  npoH3BO Annone  reKcanJiOHAHBie  oboahtbi 
C  meCTBK)  HaÖopaMH  XpOMOCOM. 

TpnnjioHAHBie  caMABi  n  caMKH  npn  o6biuhom  cnocode  pa3MH0JKeHHH  cKpem¡iiBaHneM, 
KOHenHo,  aöcojiiOTHo  CTepnjiBHBi.  OAnano  TeTpanjioHAHBie  caMKH  nouTH  HopMajiBHo  njio- 
AOBHTBi,  reKcanjioHAHBie  oboahtbi  TaKJKe  nopMaJiBHO  npoxoAHT  Meno3  n  MoryT  6bitb 
onJiOAOTBopeHBi  ranjionAHBiMH  cnepMHHMH,  A^Ban  b  pe3yjiBTaTe  TeTpanjioiiAOB  o6oero 
nona.  B  CKpem,HBaHHHX  rana  9  4nX¿  2n,  9  4nX3  4n  n  9  6nXc?  2n  xpoMocoMHBie  nojio- 
BBie  $opMyjiBi  reTeporaMeTHHHBix  caMOK  MoryT  6bitb  oneHB  pa3Hoo6pa3HBi.  9to  Tamne 
AaeT  B03M0JKH0CTB  B  TeX  HJIH  HHBIX  CJiyuaHX  KOHTpOJinpOBaTB  HHCJIOBBie  COOTHOineHnn 
nojioB,  a  rjiaBHoe  H3yuaTB  BonpocBi  reHeTnuecKoro  onpeAeJieHHH  nojia.  KacaTBcn  3toh 
oOjiacTH,  TpeOyioiAen  cneAnajiBHoro  AOKJiaAa,  n  3AecB  He  Mory. 

HecMOTpn  Ha  OojiBinoe  pa3Hoo6pa3ne  nojiyueHHBix  y  mejiKonpnAa  nojioBBix  <£opMyji, 
9TO  HaceKOMoe  He  A^eT  HHTepceKcoB,  Tan  nan  Hajinnne  xoth  6bi  oahoh  W-xpoMocoMBi 
onpeAejineT  meHCKHn,  a  ee  OTcyTCTBne  —  MyjKCKon  noji.  BjiaroAapn  3TOMy  TeTpanjioHAHBie 
caMKH  co  CTpyKTypoH  ZZZW,  c  khkhm  6bi  caMAOM  ohh  He  cnapnBaJiHCB  —  c  ahhjioiiahbim 
ZZ  HJiH  c  TeTpanJioHAHBiM  ZZZZ,  —  BeAyT  ce6a  TaK,  KaK  6yATO  ohh  HMeiOT  oAHy  napy  no- 
JIOBBIX  XpOMOCOM  H  A&IOT  B  H0T0MCTB6  HOpMaJIBHOe  OTHOHieHHe  HOJIOB  1  9  I  1  S.  TpyAHO- 
CTH  pa3MHOHieHHH  OÖoeHOJIOH  TeTpaHJIOHAHOH  paCBI  CBH3aHBI  lie  C  nOJIOBBIM  AUCÖaJiaHCOM, 
a  C  MyjKCKOH  CTepHJIBHOCTBK),  HpHHHH  KOTOpOH  H  CeHUaC  He  MOry  KacaTBcn. 

B  AOKJiaAe  coBepineHHO  He  HcuepnaHBi  Bee  bo3mojkhocth  HCKyccTBeHHOH  peryjiHAHH 
nojia  AaîKe  y  OAHoro  eAHHCTBeHHoro  BHAa  HaceKOMoro.  OAHaKo  onncaHHBie  3AecB  mctoah 
H  hoaxoah  npeACTaBJiniOT  H3BecTHBiH  oßiAeÖHOJiorHaecKHH  HHTepec  h  MoryT  yKa3aTB  Ha 
HeKOTopBie  nyTH  k  pemennio  3aAau  HCKyccTBeHHOH  peryjiHAHH  nojia  a^î Ke  3a  npeAejiaMH 
KJiacca  HaceKOMBix. 


A  COMPLEX  LOCUS  IN  TWO  ARRHENOTOKOUS  SPIDER  MITES 

( TETRANYCHUS  SPECIES,  ACARI) 

G.  H.  Ballantyne,  W.  Helle 

(Laboratory  of  Applied  Entomology ,  University  of  Amsterdam,  Holland) 

A  number  of  albino  mutations  have  arisen  spontaneously  in  two  different  species 
of  spider  mites.  Studies  show  that  two  mutations  in  Tetranychus  urticae  Koch,  and 
eight  mutations  in  Tetranychus  pacificus  McGregor,  appear  to  reside  in  a  complex 
genetic  unit.  The  unit  is  involved  in  the  production  of  coloured  pigments  from  plant 
derived  carotenoids. 

Are  arrhenotokous  (male  haploidy)  type  of  reproduction  and  the  ease  of  rearing 
spider  mites  has  made  it  opportune  to  look  for  the  occurence  of  rare  recombinants 
among  large  numbers  (40,000  or  more)  of  progeny  from  crosses  between  similar  alle¬ 
les.  Considering  the  type  of  organism  therefore,  the  resolving  power  of  recombina- 
tional  analysis  is  high. 

The  two  mutations  in  T.  urticae  complement  each  other  completely,  i.  e.,  the  hyb¬ 
rid  Fi  from  crosses  between  the  two  mutants  is  wild  type.  The  F2  (haploid  males), 
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however,  are  almost  exclusively  albino,  indicating  the  close  linkage  of  the  two  mu¬ 
tations.  Mass  crosses  to  determine  if  crossing  over  occurred  showed  that  the  sites 
recombine  with  a  frequency  of  0.045%. 

The  eight  mutants  in  T.  pacificus  have  been  placed  in  one  or  other  of  two 
groups  on  the  basis  of  their  ability  to  complement.  Four  P  mutants  in  general  show 
complete  complementation  with  four  A  mutants.  P  mutants  fail  to  complement  one 
another,  while  some  A  mutants  partially  complement  each  other.  If  the  degree 

I.  Pacificus-complementation  between  Alleles  of  the  Albino  Locus 
Complementation  Score  (F!  3  phenotype): 

0  —  no  complementation  (albino), 

1  —  partial  complementation  (albino,  small  eyespot), 

2  —  »  »  (low  pigmentation,  medium  eyespot) 

3  —  »  »  (medium  pigmentation,  large  eyespot), 

4—  »  »  (high,  non-uniform  pigmentation), 

5  —  complete  complementation  (very  high  uniform  pigmentation) 
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of  complementation  is  scored  (see  the  table),  certain  features  can  be  observed; 
for  instance,  there  are  marked  reciprocal  differences  in  some  PXA  combinations, 
such  as  pXa4,  while  the  allele  aes  gives  reduced  complementation  in  one  or  both 
directions  with  all  R  alleles.  Complementation  between  A  alleles  possibly  suggests 
a  linear  relationship:  on  the  basis  that  functionally  overlapping  mutants  do  not 
complement  while  non-overlapping  ones  do,  a  complementation  map  can  be  con¬ 
structed: 

A.  cistron 


a4 


aes 


a65 


a 


The  lack  of  functional  independence  shown  by  the  action  of  some  PXA  combi¬ 
nations  may  indicate  that  the  region  consists  of  a  single  cistron,  rather  than  two 
cistrons  as  has  been  considered  above.  This  would  be  a  more  simple  explanation. 
Since  mutations  at  the  locus  appear  to  a  block  almost  the  total  production  of  colou¬ 
red  pigments,  it  is  also  possible  that  the  region  is  regulatory  in  function  or  consti¬ 
tutes  a  polarized  operonic  unit.  . 

An  attempt  has  been  made  to  map  the  eight  mutants  through  recombination 
studies.  Some  idea  of  the  order  has  been  obtained,  although  owing  to  the  absence 
of  outside  markers  both  direction  and  sequence  is  at  present  largely  conjectural 
(see  the  figure).  Recombination  percentages  above  and  below  the  lines  represent 
reciprocal  crosses.  P — A  distances  are  generally  reliable,  although  in  some  crosses 
a  maternal  influence  causing  phenotypic  overlapping  and  making  it  difficult  to 
distinguish  true  wild  recombinants  has  resulted  in  large  reciprocal  differences.  In  cros¬ 
ses  between  A  alleles,  the  appearance  of  «pseudowild»  types  often  gives  an  impression 
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of  high  negative  interference  (figures  in  parenthesis).  Between  P  alleles,  recombina¬ 
tion  has  only  been  detected  in  the  section  p68— p.  Mutant  p100  is  believed  to  be 
a  deletion. 
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Tetranychus  pacifiais,  recombination  analysis  of  albino  locus. 


The  double  mutant  (cis)  has  not  been  located.  It  is  emphasized  that  the  map 
is  in  its  initial  stages  and  that  the  appearance  of  linked  markers  would  greatly 
facilitate  further  research. 


THE  GENETIC  LOAD  AS  A  POSSIBLE  BASIS  OF  INHERENT  IMMUNITY 

IN  INSECTS 

R.  L.  B  e  r  g  —  P.  JI.  Bepr 
(Leningrad,  USSR) 

Every  geneticist  studying  crossbreeding  plant  or  animal  population  has  a  good 
knowledge  of  the  fact  that  in  all  the  populations  investigated  all  the  individuals 
carry  one  or  more  mutations  deleterious  when  homozygous  Heterozygous  lethal, 
subvital,  sterility  mutations  constitute  the  genetic  load  of  a  population.  The  con¬ 
cealed  genetic  loads  are  the  heaviest  in  most  prosperous  populations. 

An  impression  arises  that  the  genetic  load  is  a  protective  mechanism  defending 
the  population  from  some  unknown  omnipresent  danger. 

Our  investigations  of  lethal,  semilethal,  visible  and  sterility  matitions  in  15  geo¬ 
graphically  isolated  Drosophila  melanogaster  populations  were  carried  out  during 
sixteen  years  from  1937  till  1967.  The  convestional  genetic  technique  was  used  to 
reveal  the  concealed  variability. 

The  concealed  genetic  loads  are  not  equal  in  all  populations.  The  Uman  (Uk¬ 
raine)  population  has  a  lighter  load  than  the  populations  of  the  Dilizlian  (Armenia) 
and  of  the  Nikita  Botanical  Garden  (Crimea). 

Lethal  concentrations  are  stable  within  populations  from  year  to  year,  from 
season  to  season.  Under  usual  conditions  the  concentration  does  not  depend  on  po¬ 
pulation  density.  The  genetic  load  in  the  small  populations  of  Dilizhan  is  equal 
to  that  of  the  giant  population  of  Nikita  Botanical  Garden.  One  has  an  impression 
that  as  the  danger  of  extinction  grows  the  protective  force  of  lethals  increases. 
Only  a  drastic  handicap  followed  by  a  decrease  in  numbers  of  individuals  putting 
the  population  on  the  verge  of  extinction  brings  the  concealed  load  down.  The  popu¬ 
lation  of  Kashira  (Moscow  district)  was  such  a  desperate  state  in  1944.  There 
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is  no  direct  relation  between  the  concentration  of  heterozygous  autosomal  lethals  and 
their  occurrence  rate.  Populations  of  different  mutability  examplified  by  the  popula¬ 
tion  of  Nikita  Botanical  Garden  with  its  high  mutability  and  by  the  population 
of  Dilizhan  with  its  low  mutability  have  equal  genetic  loads.  The  overworld  decrease 
in  mutation  occurrence  rate  observed  in  1957—1965  as  compared  with  1937—1946 
is  not  accompanied  by  any  proportional  decrease  of  the  concentration  level.  Some 
drop  of  concentrations  is  nevertheless  observed.  M.  G.  Golubovsky  has  shown  that 
the  concentrations  of  lethals  and  semilethals  in  three  neihbouring  populations 
of  Uman  region  remain  constant  from  1963  to  1967. 

Identification  of  hundreds  of  lethals  carried  out  by  M.  D.  Golubovsky,  G.  V.  Vik¬ 
torova  and  myself  shows  that  the  frequency  of  some  particular  lethals  reacher 
1  or  even  2  per  cent.  One  and  the  same  lethal  was  detected  in  different  populations 
in  different  seasons  and  years. 

The  larvae  viability  test  failed  to  show  any  increase  in  viability  of  individuals 
carrying  most  widespread  and  persistent  lethals.  The  enourmously  high  concentra¬ 
tion  of  some  lethals,  their  persistence  in  time  and  wide  distribution  are  not  explained 
either  by  high  competition  ability  of  heterozygous  larvae  or  by  high  mutations 
pressure.  The  most  important  result  of  the  allelism  is  that  the  number  of  identical 
mutations  detected  among  lethals  within  a  population  in  different  years  is  less  than 
the  lethal  allelism  rate  between  collections  from  neighbouring  populations  in  the 
same  year.  This  number  is  comparable  with  the  allelism  rate  between  geographically 
isolated  populations. 

It  is  evident  that  the  genetic  load  of  populations  is  renewed,  while  the  total 
concentration  level  being  exactly  constant. 

All  the  above  mentioned  distributional  time  and  space  patterns  of  mutations 
become  comprehensible  under  the  assumption  that  individuals  heterozygous  for 
lethals  or  at  least  for  some  of  them  are  less  susceptible  to  pathogenic  microorganisms. 
Thus,  heterozygotes  have  a  selective  advantage  compared  to  both  homozygotes.  Here 
we  can  notice  the  analogy  with  cicle  cell  anemia  in  man. 

Rapid  composition  renewal  of  the  population  genetic  load  which  preserve  the 
total  concentration  being  stable  can  be  realised  when  not  only  the  mutability  of  mic¬ 
roorganisms  is  taken  into  account.  Only  a  new  mutation  creats  a  selective  advantage 
for  both  the  aggressor  and  its  victim. 

Radiation  mutagenesis  in  pathogenic  microorganisms  can  be  accepted  interms 
of  intensifying  pest  control.  Ashes  to  ashes. . .  Let  mutants  destroy  mutants  while 
norms  are  killing  norms. 

The  quasistationary  state  of  the  concentration  level  is  a  function  of  interaction 
between  individual  and  group  selection.  The  fate  of  each  individual  mutation  is  the 
concequence  of  individual  selection  and  the  optimal  relation  between  concentration 
and  the  occurrence  rate  of  mutations  controlled  by  group  selection,  i.  e.  selective 
elimination  of  less  protected  groups. 

To  use  lethals  against  microorganisms  is  an  imperfect  mechanism  of  immunity. 
To  be  resistant  the  population  has  to  give  up  new  homozygous  recessive  useful 
mutations.  The  protective  mechanisms  can  be  classified  into  intracellulae,  cellular 
(connected  with  integrative  systems  of  the  organism  as  a  whole)  and  social.  All 
of  them  are  effective  in  man  while  in  Drasophila  the  intracellular  mechanism  is  the 
chief  weapon. 

The  mosaic  type  of  embryonic  development  in  insects,  disconnection  between 
the  growth  and  the  functional  period  inherent  in  the  organs  of  imago,  the  almost 
complete  absence  of  cell  proliferation  and  cell  migration  in  imago,  rudimentary 
blood  circulation  system,  absence  of  the  breathing  function  of  haemolymph,  poiki- 
lothermy  —  all  these  factors  are  incompatible  with  protective  mechanisms  provided 
by  the  integrative  systems  of  the  organism  as  a  whole.  Insects  lack  antibodies 
as  well  as  thermoregulating  mechanisms  which  pull  homeothermic  organisms  through 
infectious  disease.  The  phagocytic  functions  of  their  haemolymph  is  underdeveloped. 
Under  such  conditions  mutations  even  being  lethal  in  homozygotes  acquire  protective 
force.  They  are  included  into  the  genotype  of  the  population  and  make  the  proteins 
of  the  insect  unsutable  for  microorganisms.  Mutability  is  considered  from  a  new 
point  of  view  as  a  part  of  protective  mechanism,  maintaining  the  stability  of  the 
species  in  the  ecosystem.  The  functioning  of  this  mechanism  is  based  on  correspon¬ 
dence  between  the  concentration  level  of  mutations  in  the  genotype  and  the  level 
of  mutability. 

Group  stabilizing  selection  maintaining  the  optimal  concentration  level  of  muta¬ 
tions  in  populations  promotes  the  establishment  of  an  optimal  mutability  level 
of  the  genotype  as  a  whole. 
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NONRANDOM  MATING  AND  VIABILITY  AS  RELATED 
TO  INVERSION  POLYMORPHISM  IN  DROSOPHILA 


A.  I.  Borisov,  A.  I.  Grossman,  M.  B.  Yevgeniev  —  A.  M.  EopncoB, 

A.  H.  r  po  c  c  m  aH,  M.  B.  EßreHLeB 

(Institute  of  General  genetics,  Institute  of  Developmental  Biology, 

Acad.  Sci.  USSR,  Moscow,  USSR) 

Recently  many  new  facts  concerning  the  disturbance  of  panmixia  in  animal 
populations  have  been  accumulated.  Species  of  genus  Drosophila  are  a  good  model 
for  the  investigation  of  the  causes  of  this  phenomenon.  American  authors  showed 
on  three  species  of  this  genus  that  the  individuals  of  the  same  species  differed 
by  inversions  can  be  have  different  mating  activity.  E.  B.  Spiess  found  positive  corre¬ 
lation  between  the  frequency  of  some  caryotypes  in  natural  populations  of  D.  pseudo- 
obscura  and  the  mating  speed  of  corresponding  caryotypes  in  laboratory  conditions. 
In  this  connection  it  was  interesting  to  investigate  the  mating  behavior  of  some 
species  of  Drosophila  with  respect  to  the  inversion  polymorphisms. 

Strains  of  D.  melano gaster  differed  by  the  pericentrical  inversion  CIIL/CIIR-K 
in  the  second  chromosome  and  the  strains  of  D.  funebris  differed  by  the  inversion  II-l 
in  the  second  chromosome  were  chosen  as  a  model.  The  founders  of  this  strains 
were  collected  in  nature.  Selective  mating  between  homo-  and  heterocaryotypes  was 
investigated  by  the  male  choice  method.  Since  the  flies  differed  by  inversions  were 
morphologically  identical,  the  females  were  marked  by  cutting  the  tip  of  right, 
left  or  both  wings.  The  control  experiments  showed  that  this  marking  had  no  effect 
on  the  mating  preference.  Fecundity,  rate  of  development  and  viability  of  caryotypes 
taken,  were  analysed  simultaneously. 

The  results  of  experiments  with  D.  melanogaster  show  that  the  males  of  all 
three  caryotypes  mate  more  frequently  with  the  females,  heterozygous  by  inversion, 
and  the  females,  homozygous  by  inversion,  have  the  least  mating  rate.  These  diffe¬ 
rences  are  statisticaly  significant.  Since  the  viability  of  larvae  from  heterozygous  indi¬ 
viduals  was  investigated,  the  segregation  expected  was:  50%  heterozygotes  and  25% 
of  both  homozygotes.  The  data  obtained  suggest  that  heterozygous  individuals  are 
most  viable  and  homozygotes  by  the  inversion  —  the  least  so.  Thus  there  is  a  clear 
positive  correlation  between  the  viability  of  the  caryotypes  and  their  mating  abi¬ 
lity.  The  heterozygous  and  homozygous  by  a  standart  arrangement  individuals  have 
more  fecundity  and  develop  faster  then  homozygous  by  inversion. 

Similar  data  were  obtained  in  experiments  with  D.  funebris.  In  this  case  the 
positive  correlation  between  the  low  viability  of  homozygous  flies  and  their  low 
mating  rate  was  evident. 

It  seemed  interesting  to  estimate  the  possible  coefficient  of  selection  against 
the  low  viability  caryotype  due  to  panmixia  disturbance  alone.  For  that  purpose 
the  mating  selectivity  was  investigated  by  means  of  multiple  choice,  in  homo-  and 
heterocaryotypes  of  D.  funebris.  The  results  of  this  experiment  show  that  both 
males  and  females  homozygous  by  standart  order  and  heterozygous  flies  mate  much 
more  frequently  than  flies,  homozygous  by  inversion.  The  data  obtained  suggest,  that 
for  caryotypes  studied,  mating  rate  is  determined  equally  by  both  males  and  females. 
From  the  number  or  pairs  formed  it  was  possible  to  count  the  ratio  between  ca¬ 
ryotypes  in  the  progeny.  In  the  case  of  panmixia  the  number  of  both  types  of  homo¬ 
zygous  individuals  must  be  the  same  equal  to  25%.  The  calculation  shows  that 
the  expected  number  of  homozygotes  by  standard  reaches  30%  in  this  case  and 
homozygotes  by  inversion  —  to  20 %•  Simple  estimate  shows,  that  the  coeffitient 
of  selection  against  less  adopted  caryotype,  formed  only  by  panmixia  disturbance 
is  euqal  to  17%. 

Thus  adaptive  disturbance  of  panmixia  in  a  population  may  be  a  form  of  se¬ 
lection  against  individuals  with  lower  viability. 
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CYTOGENETIC  ABERRATIONS  IN  MUTANT  FORMS 
OF  BLATELLA  GERMANICA  (L.)  ( DICTYOPTERA ) 

D.  G.  Cochran 

(Department  of  Entomology ,  Virginia  Polytechnic  Institute, 

Blacksburg,  Va,  U.S.A.) 

Approximately  45  mutant  forms  of  the  German  cockroach  are  now  known. 
Among  them  are  traits  similar  to  those  which,  in  other  insects,  have  proven  to  in¬ 
volve  cytogenetic  abnormalities.  Because  of  this,  certain  of  the  cockroach  mutants 
have  been  investigated  cytogenetically.  In  all  cases  testicular  tissue  was  the  source 
of  cells.  The  tissue  was  removed,  tixed  in  acetic  acid,  stained  in  aceto-orcein,  and 
squashed.  The  preparations  were  examined  by  phase-contrast  microscopy. 

Among  the  traits  examined,  Proving,  Curly  wing  and  the  tentatively  named  trait 
Bubbly  pronotum  all  show  reciprocal  translocation  figures  in  the  germinal  cells 
of  genetically  heterozygous  individuals.  The  late  pachytene  figures  for  Curly  wing 
are  clearly  distinguishable  from  the  other  two  translocations  on  the  basis  of  one 
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A  diagrammatic  representation  of  cockroach  chromosomes  at  late 

pachytene. 


very  short  arm.  Thus,  it  appeared  that  more  detailed  studies  of  the  translocations 
would  be  profitable. 

To  facilitate  these  studies,  length  measurements  of  wild-type  chromosomes  were 
made  at  late  pachytene  using  an  occular  micrometer.  By  this  means  it  has  been 
shown  that  each  chromosome  can  be  distinguished  individually.  The  accompanying 
figure  gives  a  graphic  representation  of  the  chromosomes  of  this  species  at  late 
pachytene.  By  metaphase  I  they  have  contracted  further,  and  their  lengths  at  this 
stage  very  from  approximately  1.5  to  6.0  p. 

Using  the  pachytene  values  as  a  basis  for  comparison,  measurements  have  also 
been  made  on  cells  of  the  three  mutants  showing  translocations.  By  a  process  of 
simple  elimination  it  can  be  determined  which  chromosomes  are  not  involved. 
Direct  measurements  of  the  translocation  figures  themselves  confirm  the  involvement 
of  those  not  eliminated.  In  this  way  it  has  been  shown  that  the  chromosomes  mea¬ 
suring  10.0  and  9.4  p  (the  3d  and  4th  longest  autosomes)  are  present  in  the  Prowing 
and  Bubbly  pronotum  translocations.  Indeed,  it  has  not  been  possible  to  show  a  diffe¬ 
rence  between  these  two  translocations  based  on  cytogenetic  evidence.  This  is  in  ac¬ 
cord  with  recently  acquired  genetic  data  which  indicates  that  Bubbly  pronotum 
is  probably  a  phenotypic  variation  of  Prowing.  Contrarily,  the  Curly  wing  reciprocal 
translocation  involves  the  chromosomes  measuring  11.0  and  5.2p  (the  2d  longest 
and  the  shortest  autosomes).  The  inclusion  of  the  shortest  autosome  in  this  aberra¬ 
tion  undoubtedly  contributes  to  the  appearance  of  one  extremely  short  arm  in  the 
translocation  figure. 
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Correlation  of  previously  reported  linkage  data  for  this  species  indicates  that 
the  3d  and  4th  longest  autosomes  carry  linkage  groups  III  and  VIII,  and  the  2d  lon¬ 
gest  and  shortest  autosomes  carry  linkage  group  VII  and  presumably  an  unknown 
group.  It  is  not  yet  possible  to  specify  further  linkage  group  belongs  to  which 
chromosome. 

In  addition  to  the  reciprocal  translocations,  a  series  of  other  traits  are  known 
to  show  chromosomal  abnormalities.  Some  of  these  traits  appear  to  be  assosiated 
with  chromosome  fragmentation,  while  others  have  a  pronounced  tendency  to  form 
chromatin  bridges.  At  present,  studies  of  these  traits  have  not  yielded  sufficiently 
consistent  results  to  warrent  detailed  discussion. 


UN  NOUVEAU  MÉCANISME  D’ISOLEMENT  SEXUEL  CHEZ  LA  DROSOPHILE 

J.  David,  M.  F.  Clavel,  J.  Merle 

(Laboratoire  d’ Entomologie  expérimentale  et  de  Génétique,  Faculté  des  Sciences, 

Lyon,  France) 

Chez  la  femelle  de  Drosophile  comme  chez  beaucoup  d’autres  espèces  d’insectes, 
la  copulation  accroit  l’activité  métabolique  et  augmente  la  production  des  oeufs. 
Dans  les  conditions  ordinaires,  la  longévité  des  femelles  se  trouve  très  peu  affectée 
par  la  présence  des  mâles.  En  revanche,  des  phénomènes  très  particuliers  sont  ob¬ 
servés  lorsqu’on  étudie  des  femelles  dont  le  développement  s’est  effectué  à  basse 
température. 

Toutes  les  expériences  ont  été  réalisées  sur  des  individus  hétérozygotes  Fx  issus 
du  croisement  entre  une  souche  vestigial  et  une  souche  sauvage  Champetières.  Les 
femelles  ont  été  élévées  entièrement  à  13°,  depuis  l’oeuf  jusqu’à  l’émergence  imagi- 
naie.  La  longévité  a  toujours  été  étudiée  à  25°.  A  cet  effect,  des  groupes  de  5  ou  6  fe¬ 
melles  ont  été  placées  dans  des  tubes  d’élevage  avec  le  même  nombre  de  mâles. 
Chaque  groupe  était  transféré  sur  de  la  nourriture  fraiche  tous  les  2  ou  3  jours. 
Deux  sortes  de  mâles  ont  été  utilisées:  les  uns  élevés  à  13°  en  même  temps  que  les 
femelles;  les  autres  élevés  à  la  température  habituelle  de  25°. 

Plusieurs  expériences  analogues  ont  été  réalisées  successivement.  Les  résultats 
obtenus,  étudiés  par  la  méthode  d’analyse  de  variance,  sont  rassemblés  dans  le  tabi.  1. 
On  constate  que,  dans  le  cas  du  croisement  entre  femelle  de  13°  et  mâle  de  13°, 
la  longévité  moyenne  est  comparable  à  celle  des  femelles  vierges.  Au  contraire, 
les  femelles  accouplées  avec  des  mâles  de  25°  vivent  presque  trois  fois  moins 
longtemps. 

La  comparaison  statistique  de  ces  moyennes  est  difficile  car,  pour  le  même 
type  de  croisement,  des  différences  significatives  ont  été  observées  entre  les  diverses 
expériences.  En  particulier,  pour  les  femelles  croisées  avec  des  mâles  de  25°,  la  lon¬ 
gévité  moyenne  est  partfois  très  faible,  inférieure  à  10  jours  et  parfois  beaucoup  plus 
forte  et  de  l’ordre  de  25  jours.  Mais,  dans  tous  les  cas  elle  est  toujours  nettement 
plus  courte  que  celle  des  femelles  croisées  avec  des  mâles  de  13°. 

La  copulation  avec  des  mâles  de  25°  apparaît  donc  exercer  une  action  très 
défavorable  sur  des  femelles  élevées  à  basse  température.  Ce  phénomène  ne  se  pro¬ 
duit  pas  chez  les  femelles  élevées  à  la  température  ordinaire  de  25°.  En  effet,  la  lon¬ 
gévité  moyenne  des  femelles  élevées  à  25°  et  croisées  avec  des  mâles  de  25°  est 
de  56  jours.  Les  mêmes  femelles  sans  mâle  vivent  60  jours  environ. 

La  possibilité  d’une  action  létale  de  la  copulation  entre  mâles  et  femelles  élévés 
à  des  températures  différentes  aboutit  à  un  isolement  sexuel,  au  moins  partiel, 

Longévité,  á  25°,  de  femelles  élevées  à  13°  et  croisées  avec  des  mâles 

élevés  à  13°  ou  à  25° 


Croisement 

Moyenne 

(jours) 

n 

Variance 

intratube 

d.  1. 

Variance 

intertube 

d.  1. 

Variance 

entre 

expérien¬ 

ces 

d.  1. 

Femelle  13°Xmâle  25° 

18.09 

134 

133.8 

108 

184.4 

21 

2.127 

4 

Femelle  13°Xmâle  13° 

51.74 

93 

208.5 

73 

269.3 

17 

789.4 

9 

imJ 

Femelles  13°  vierges  .  . 

55.30 

30 

287.5 

27 

216.2 

2 

Note,  n  —  nombre  de  femelles;  d.  I.  —  degrés  de  liberté. 
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entre  les  deux  catégories  d’individus.  Ce  mécanisme  se  singularise  des  autres  pro¬ 
cessus  connus  par  deux  caractéristiques  principales:  en  premier  lieu  il  se  situe 
au  moment  même  de  la  copulation;  en  second  lieu  il  intervient  entre  des  animaux 
de  même  génotype  et  qui  diffèrent  seulement  entre  eux  par  les  conditions  de  leur 
développement. 


STUDY  OF  GENE  POOL  OF  LETHAL  MUTATIONS  IN  ADJACENT  POPULATIONS 

OF  FRUIT  FLIES  DROSOPHILA  MELA  NO  GA  S  TER 

M.  D.  Golubovsky 

(Institute  of  Cytology  and  Genetics,  Siberian  Division  Acad.  Sci.  USSR, 

Novosibirsk,  USSR ) 

Lethal  mutations  is  the  most  widespread  type  of  drastic  mutations  and  is  also 
very  convenient  material  for  genetic  analysis  of  natural  populations.  The  concentra¬ 
tion  and  rate  of  allelism  of  lethals  in  the  second  chromosome  of  Drosophila  melano - 
gaster  were  studied.  Flies  were  captured  in  adjacent  populations  from  Uman  (Uk¬ 
raine).  Two  populations  (called  as  U1  and  U2  were  from  fruit-processing  factories 
and  third  —  U3  —  from  a  large  fruit  garden.  Populations  were  about  3 — 5  km  apart 
from  each  other.  Lethals  were  isolated  and  then  maintained  by  using  Cy  balanced 
stock.  Flies  of  lethal  strains  were  diallelic  crossed  to  establish  the  allelism  of  le¬ 
thal  genes. 

In  all,  11934  diallelic  crosses  were  made.  Results  obtained  were  as  follows: 

1.  Populations  were  similar  in  lethal  concentrations  yearly,  in  the  average  13— 
17%  per  population  (see  the  table). 

Concentration  of  lethals  in  uman  populations  in  different  years 


1963 

1965 

Population 

Number 

Number 

% 

chromosomes 

tested 

lethals 

chromosomes 

tested 

lethals 

% 

U1 

352 

59 

16.8 

176 

30 

17.0 

U2 

336 

50 

14.9 

55 

8 

14.5 

U3 

— 

— 

— 

228 

25 

11.0 

Total 

688 

109 

15.8 

459 

63 

13.7 

2.  Lethal  mutations  were  distributed  in  each  population  unevenly.  From  a  ran¬ 
dom  group  of  30 — 50  lethals  extracted  from  each  population  about  half  lethals  were 
found  only  once,  others  had  two  and  more  alleles.  There  are  more  than  500  genes 
in  the  second  chromosome  of  Drosophila  melano  gaster  which  can  mutate  in  lethal 
condition.  If  all  this  genes  mutated  with  the  same  rate  and  distributed  evenly 
in  a  population,  the  expected  pattern  should  be  quite  different  from  the  one  actually 
obtained. 

3.  The  concentration  of  the  same  allelic  lethals  increased  independently  in  diffe¬ 
rent  populations.  Genetic  drift  was  not  the  cause  of  the  increase  for  mainly  lethals 
with  high  concentration  in  each  population  were  also  common  for  different  popula¬ 
tions.  Analysis  of  allelism  showed  that  109  lethals  extracted  from  U1  and  U2  in  1963 
were  mutations  of  64  different  genes,  in  the  average  1.6  mutations  for  an  one  gene. 
Of  these  64  genes  only  8  genes  were  common  for  different  populations,  but  they 
gave  47  mutations  of  5.9  mutations  for  an  one  gene.  Similar  distribution  of  lethals 
was  found  in  1965  as  well.  One  lethal  had  a  high  concentration  in  adjacent  popula¬ 
tions  from  Uman  and  also  in  populations  geographically  isolated  from  them  (popula¬ 
tions  of  Crimea  and  Armenia). 

4.  The  gene  pool  of  lethals  was  renewed  considerably  each  year.  This  follows 
from  the  fact  that  the  rate  of  allelism  between  lethals  extracted  from  populations 
in  a  one  year  was  3.00  in  1963  and  4.15  in  1965.  However,  the  rate  of  allelism  between 
lethals  extracted  in  different  years  was  only  1.31.  On  the  other  hand,  a  number  of 
lethals  were  established  in  time  and  space.  These  lethals  constitute  approximately 
30 — 40%  of  all  the  pool  of  lethal  mutations  and  are  probably  a  component  of  the 
balanced  genetic  load  of  Uman  populations. 
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3KCnEPHMEHTAJIbHbIE  HCCJIEAOBAHHH  H3MEHHHBOCTH 
KPblJlOBOrO  PHCYHKA  HEIIiyEKPblJIblX 
METOAOM  HHTPAnynAJIbHbIX  MH'bEKH.HH 

J.  S.  Dqbrowski  —  E.  C.  AaMÖpoBCKHH 

(HayHHO-uccjiedoearejibCKuü  uncruTyr  Jiecnozo  xo3HÜcreat  Kpanoe ,  Ilojibuia) 

OTKJIOHeHHH  KpBIJIOBOrO  pHCyHKa  OT  HOpMBI,  BCTpeuaiOHi;HeCH  B  npnpo^e,  HBJIHIOTCH 
pe3yjiBTaT0M  bo3aghctbhh  Ha  Tejió  HacenoMoro  KaK  $aKTopoB  BHenraeH  cpe/ju,  Tan  h 
BHyTpeHHHX  (rjiaBHLiM  o6pa30M  reHeTHHecKHx) .  3th  otkjiohghhh  MoryT  AOCTaBHTt 
BaJKHbiH  MaTepnaji  rjih.  reHeTHuecKHX,  cHCTeMaTHKO-Mop(|)OJiorHuecKHx,  30oreorpa$n- 
HeCKHX  H  3KOJIOrHHeCKHX  HCCJieflOBaHHH.  3KCnepHMeHTaJIBHO  ÖblJIO  yCTaHOBJieHO,  HTO 
OTKJIOHeHHH  OT  HopMbi  KpbiJiOBoro  pHCyHKa  uemyeKpbiJibix  MoryT  6biTb  nojiyueHbi  c  no- 
MOHJblO  B03A6HCTBHH  pa3JIHHHBIMH  (|)H3HUeCKHMH  (JjaKTOpaMH  Ha  KyKOJIKH.  HaHÖOJiee 

H3BecTHbi  TepMHHecKHe  (|)aKTopbi  (Standfuß,  1896).  KpoMe  Toro,  aHOMajmn  Tanoro  poAa 
MoryT  6biTb  nojiyueHbi  c  homoeabio  HOHH3HpyK)m,Hx  H3JiyueHHH  hjih  napoB  TaKHX  Be- 
mecTB,  Kan  3(|)Hp  h  xjiopo<|)opM  (Schumann,  1925).  B  1936  r.  3auBHJiHXOBCKHM  (J.  Zac- 
wilichowski,  1936)  6biji  npeAJiomeH  MeTOA  nojiyueHHH  a6eppan,HH  c  noMonjbio  HeKOTO-* 
pbix  XHMHuecKHx  coeflHHeHHH,  bboahmbix  HHTpanynajibHO.  Hamn  HccjieAOBaHHH 
HOKa3áJIH,  UTO  H3MeHeHHH,  BbI3bIBaeMbie  TaKHMH  BemeCTBaMH,  B  KaueCTBeHHOM  H  KOJIH- 
UeCTBeHHOM  OTHOmeHHHX  3aBHCHT  OT  CJieAyK)m;HX  npHHHH. 

1.  O  T  CBOHCTBa  BBefleHHoro  BemecTBa.  IIoKa3aHO,  uto  otkjiohghhh 
KpbiJiOBoro  pncyHKa,  aHajiormnabie  BCTpeuaiomHMCH  b  npnpoAe,  MoryT  Bbi3biBaTbCH 
(JoC^OpO-BOJIb^paMOBOH  H  $OC(|)OpO-MOJIH6AeHOBOH  KHCJIOTaMH,  TOJiyÖblMH  0KHCJI3MH  MO- 
jinÖAeHa,  HOJiyueHHbiMH  BoccTaHOBJieHHeM  coeAHHeHHH  MOJiHÖAeHa  acKopÖHHOBon  khc- 
jiotoh,  opaHJKeBbiMH  KOMHJieKcaMH  MOJiHÔAeHa  h  nnporajijiojia  h  t.  a*  HeKOTopbie  Be- 
mecTBa  Bbi3biBaioT  BbinaAeHHe  hjih  ycnjieHHe  OTAeJibHbix  abgtobbix  komhohght  pn- 
cyHKa.  HaKOHen;,  ko  MHornM  Bem¡ecTBaM  HaceKOMbie  HHAH$(|)epeHTHbi,  npnueM 
H3MeHeHHe  aKTHBHon  peaKn,HH  reMOJiHM(|)bi  He  Bbi3biBaeT  H3MeHeHHH  b  pncyHKe. 

2.  O  t  a  o  3  bi  npenapaTa.  Ecjih  AanHoe  BenjecTBo  chocoöho  npn  HHTpanynajib- 
HOM  BBeAeHHH  BbI3bIBaTb  OTKJIOHeHHH  B  KpblJIOBOM  pHCyHKe,  TO,  KaK  HpaBHJIO,  UeM 
Bbime  Aosa,  TeM  cHJibHee  npoHBJineTCH  H3MeHeHHe. 

3.  O  t  BHAa  uemyeKpbijioro.  PeaKn,HH  pa3JiHHHbix  bhaob  Ha  oaho  h  to  me 
Bem¡eCTBO  MOmeT  6bITb  pa3JIHHHOH.  IIpHMepOM  HOJIHOH  yCTOHHHBOCTH  K  AeHCTBHK)  BBO¬ 
AHMbix  b  KyKOJiKy  BemecTB  hbjihiotch  Pieris  brassicae,  P.  napi,  Arctia  caja ,  Phalera 
bucephala ,  Celerio  euphorbiae  h  AP-  Tanne  bhabi.  KaK  Papilio  machaon ,  Sphinx  li¬ 
gustri ,  Zygaena  ephialtes,  Z.  purpuralis ,  pearnpyiOT  Ha  BBOAHMbie  BemecTBa  KpanHe 
CJia6o.  B03M0HÍH0,  HTO  npHHHHOH  3T0r0  HBJIHeTCH  pa3JIHHHbIH  XapaKTep  OÖMeHa  Be- 
ni¡ecTB  y  pa3Hbix  bhaob.  HHTepecno,  hto  bhabi,  npHHaAJiemam,He  k  OAHOMy  poAy,  MoryT 
BecbMa  pa3JiHHHO  othochtbch  k  A6HCTBHK)  oAHoro  h  Toro  me  BemecTBa. 

4.  O  t  B03pacTa  k  y  k  o  ji  k  h,  t.  e.  ot  BpeMeHH,  npomeAinero  ot  MOMeHTa  hoji- 
Horo  OKyKJiHBaHHH.  3Ta  3aBHCHM0CTb  Tanme  pasjimraa  a^h  pa3JiHUHbix  rpynn  n  bhaob 
uemyeKpbiJibix.  Tan,  y  Vanessidae  Hanöojiee  uyBCTBHTejibHbiM  hbjihgtch  nepnoA  ot  2 
AO  16  uac.  nocjie  OKyKJiHBaHHH;  y  Autographa  gamma  HaHÖOJibmHe  E3MeHeHHH  yAaeTcn 
Bbi3BaTb  HHTjeKAHHMH  KyKOJiOK  B03pacTa  36—48  uac.;  y  Zygaena  —  b  nepBbie  4  naca. 

5.  Ot  reorpa<i>nuecKoro  npoHCXo®  abhhh  Marepnajia.  Ha  npn- 
Mepe  Zygaena  carniolica  HOKa3aHO,  hto  ocoôh,  npOHCXOAnmne  H3  reorpa(J)HHecKH  yAa- 
jieHHbix  MecT  h  npHHaAJiemani;He  k  pa3JiHUHbiM  hoabhabm,  hpohbjihiot  cneAH^HiecKyio 
H3MeHHHB0CTb  HOA  ABÖcTBHeM  oAHoro  BemecTBa. 

(nic  ,  Am  .1/4  CrM 

NINE  CYTOLOGICAb  SEGREGATES  FROM  THE  SIMULIUM  DAMNOSUM  COMPbEX 

R.  W.  Dunbar 

(University  of  Western  Ontario,  London,  Canada) 

Since  the  discovery  by  Blacklock  (1926)  that  Simulium  damnosum  was  the  prin¬ 
ciple  vector  of  river  blindness  ( Onchocera  volvulus),  this  black  fly  has  been  exten¬ 
sively  studied.  This  has  proved  to  be  a  puzzling  species  with  considerable  ecological 
and  morphological  variation.  It  is  found  breeding  in  creeks  and  the  largest  rivers, 
from  the  cooler  uplands  to  the  hot  and  dry  savannah.  There  are  records  of  it  being 
anthropophilic  and  nonanthropophilic.  These  variations  led  to  speculation  that  there 
may  be  several  species  involved,  but  the  intergradations  have  defied  analysis. 
At  least  two  other  names  have  been  proposed  (Enderlein,  1936). 
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In  1964  the  results  of  a  preliminary  chromosomal  analysis  of  larvae  sent  from 
three  sites  in  Uganda  (Dunbar,  1965)  showed  four  cytological  segregates  present. 
Since  then  nine  cytological  segregates  have  been  distinguished  from  material  sent 
from  nine  different  countries  (see  the  figure). 


Nkusi 


Nile 


Sebwe 


III  L  =  1 


II  L  =  5 


I  L  =  1 
III  L  =  2 


I  S  =  1 

Sanje  -  Ketaketa 

I  L  =  3 


II  L  =  15*16 

Kibwezi 


Bandama 


II  L  =6 

III  L  =  4 


II  L  =4 

Kulfo 

III  L  =  3 


Kager  a 


To  get  the  nine  forms  the  fixed  and  floating  inversions  were  plotted  in  idiograms. 
The  phylogeny  of  these  forms  was  also  worked  out  (see  the  figure)  using  the  ban¬ 
ding  pattern  of  the  Sanje  form  as  the  basis  (Dunbar,  1959).  That  all  these  nine  forms 
represent  species  has  yet  to  be  confirmed,  but  based  on  the  sympatry  and  contiguity 
of  populations  it  is  reasonable  to  assume  that  each  form  does  indeed  represent 
a  species. 

For  only  three  of  the  forms  have  ranges  been  noted,  but  then  only  30  sites  have 
been  sampled.  The  Nile  form  has  been  found  at  24  different  sites  in  Mali,  Ivory 
Coast,  Upper  Volta,  Cameroun,  Uganda  and  Sudan.  Nkusi  has  been  found  at  sites 
in  Southern  Tanzania,  Kenya  and  Uganda.  Sanje,  the  only  non-anthropophilic  form 
has  been  found  throughout  Tanzania  and  Uganda.  The  other  six  forms  have  been 
found  at  a  single  place:  Bandama  in  Ivory  Coast;  Kulfo  in  Ethiopia;  Sqbwe  and 
Kagera  in  Uganda;  Kibwezi  in  Kenya  and  Ketaketa  in  Tanzania. 


INTRASTADIAL  PATTERNS  OF  DNA  SYNTHESIS 
AND  MITOSIS  IN  THE  TISSUES  OF  THE  LARGE  MILKWEED  BUG 

D.  F  e  i  r 

/ 

(Biology  Department,  St.  Louis  University ,  St.  Louis,  Mo.,  U.S.A.) 

Postembryonic  growth  and  development  of  insects  is  sometimes  described  as 
discontinuous  because  of  the  periodic  molting  process.  This  periodic  ecdysis  is  now 
known  to  be  controlled  by  the  brain  hormone  and  ecdysone.  However,  the  phenomena 
occurring  at  the  cellular  and  tissue  levels  between  ecdyses  and  the  control  of  these 
phenomena  are  not  so  well  known.  Does  intra-stadial  tissue  growth  occur  gradually 
by  a  constant  low  level  of  cell  division  throughout  the  stadium,  or  does  intra-stadial 
growth  occur  in  periods  when  large  numbers  of  the  cells  undergo  division?  Do  diffe¬ 
rent  tissues  have  different  rates  or  different  periods  of  cell  division?  These  are  some 
of  the  questions  that  we  tried  to  answer  in  this  study. 

It  is  especially  important  to  know  the  post-molt  age  of  an  insect  in  this  type 
of  study.  Newly  molted  fifth  instar  milkweed  bugs  were  removed  from  the  stock 
colonies  over  a  maximum  of  a  2-hour  period  and  kept  on  mws  and  water  until 
the  day  for  the  experiment.  An  all  the  experimental  bugs  a  2  ul  injection  of  tritiated 
thymidine  (0.5  uc/ul)  was  given  at  the  base  of  the  metathoracic  walking  leg.  Controls 
were  injected  with  0.7%  saline.  The  bugs  were  fixed  in  Kahle’s,  embedded  in  paraffin, 
sectioned,  stained  with  Ziehl — Neelson’s  Carbolfuchsin — n.  red  and  coated  with  auto- 
radioagraphic  stripping  film  ARIO.  Development  was  8  days  at  5°  C.  The  slides  were 
examined  and  the  percent  of  cells  with  incorporation  were  determined.  In  most  cases 
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there  2  or  3  bugs  for  each  of  the  experimental  time  periods  we  will  describe  — 
the  exceptions  are  the  fat  body  and  malpighian  tubule  counts.  The  incorporation  was 
determined  per  group  of  100  cells  and  these  groups  were  summed  for  all  bugs 
counted,  the  mean  and  standard  deviations  were  determined  and  these  are  the  values 
that  were  compared  by  means  of  the  test  for  significant  differences. 

We  ran  two  series  of  experiments.  In  the  first  series  we  injected  the  bugs  approx. 
2—3  hours  after  the  molt  into  the  fifth  instar.  We  then  sacrificed  the  first  group 
two  hours  after  injection,  and  successive  groups  on  successive  days  of  the  fifth 
instar.  Six  tissues  were  examined  for  incorporation. 

Epidermis:  2.500  nuclei/bug  were  counted,  therefore  5.000—7.500  per  point  on 
graph.  The  cells  were  counted  on  every  second  section  to  avoid  counting  the  same 
cell  twice. 

Days 

1— 6>7,  8 

1  >6 

2  >  0,  1,  3,  4,  5,  6 
3,  4,  5  >  6 

„  >  means  significally  higher 

than 

Salivary  Gland:  1.000 — 2.000  nuclei/bug,  every  5th  serial  section  counted. 

4 > 0,  1,  2,  3,  5,  6,  8 

6  >  0,  3,  5,  8 

7  >  0,  1,  2,  3,  5,  6,  8 

Fat  Body:  1.300  nuclei/bug  —  only  one  bug,  every  3d  section  no  statistics. 

Malpighian  Tubules:  1100  cells,  only  2d  section. 

Gut  Epithelium:  4.000  nuclei/bug,  every  4th  section. 

0  >  3,  4  5  >  3,  4 

1  >  0,  2,  3,  4,  5,  7,  8  6  >  2,  3,  4,  7,  8 

2  >  3  7,  8  >  3 

4  >  3 

Hemocytes:  2.000  nuclei/bug,  every  3d  section. 

2  >  0,  1,  8 

3  >  0,  1,  8 

5  >  0,  1,  2,  3,  4,  6,  8 

7  >  0,  1,  2,  3,  4,  6,  8 

The  original  idea  concerning  this  method  was  that  we  would  be  able  to  see 
or  follow  what  happens  to  cells  that  have  incorporated  tritiated  thymidine  for 
a  relatively  long  period  of  time.  We  hoped  we’d  be  able  to  learn  something  about 
division  cycles,  etc.  by  the  dilution  of  the  label;  however  as  you  can  see  from  this 
combined  graph  there  was  an  increase  in  the  percentage  of  cells  showing  incorpora¬ 
tion  in  some  cases  and  a  decrease  in  others.  It  is  especially  difficult  to  explain  any 
periodicity  or  peaks  of  incorporation  in  the  salivary  glands  because  Grillo  (1960)  has 
said  that  the  salivary  gland-cells  of  the  mwb  divide  by  endomitosis  and  therefore 
one  would  expect  the  percent  of  cells  with  incorporation  to  remain  at  a  particular 
level  and  to  increase  only  if  more  tritiated  thymidine  were  available  for  incorporation. 

We  are  really  going  to  put  these  studies  aside  until  we  can  get  more  information 
on  what  happens  to  the  tritiated  thymidine  after  it  is  injected.  Then  we  may  be 
able  to  explain  these  patterns  better. 

The  second  series  of  experiments  is  perhaps  a  little  more  relaible  from  the  stand¬ 
point  that  the  insects  were  injected  on  each  day  of  the  fifth  stadium  and  then 
sacrificed  2  hours  after  the  injection. 

Epidermis:  2.500  nuclei/bug,  every  second  section  counted. 

7  >  0,  1,  2,  3,  4,  5,  6,  8 
3,  7  >  4 

8  lower  than  all  others, 

1  peak  of  DNA  synthesis  —  at 
172  hours. 
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Salivary  Glands:  1.000—2.000  cells/bug,  every  5th  section. 


3  > 0,  1,  2,  4,  5,  6,  8, 
7  >  all  others, 

1,  4,  6  >  8, 

2  peaks,  76  hours  and  172  hours. 

Fat  Body:  1300  nuclei/bug,  every  3d  section: 

big  peak:  28 — 76  hours 

small  peak:  148—172  hours 


Malpighian  Tubules:  every  3d  section: 


peak  28 — 76 

big  peak  148 


Gut  Epithelium:  4.000  nuclei/bug,  every  4th  section. 


0  >  4,  5,  6 
1>0,  2,  4,  5,  6 
2>1,  4,  6 
3  >  4,  5,  6 


5  >  4 

7  >0,  2,  4,  5,  6,  8 

8  >  0,  4,  5,  6 


Hemocytes:  2.000  nuclei/bug,  every  3d  section. 


0  >  2 

5> 

1  >  2,  4 

6> 

3  >  2,  4,  5 

7> 

4  >  0 

8> 

peaks:  76,  148 

0 

0,  1,  2,  3,  4,  5,  8 
2,  4,  5 
2 


A  variety  of  physiological  and  biochemical  processes  in  insects  have  been  sug¬ 
gested  as  being  under  the  control  or  influence  of  ecdysine  —  e.  g.  Williams  (1952) 
has  shown  that  molting  is  under  the  influence  of  ecdysone,  Karlson  has  demonstrated 
2  enzymes  to  be  controlled  by  ecdysone  (dopa  decarboxylase  and  the  activator  enzyme 
of  the  phenoloxidase  system)  and  has  suggested  that  other  protein  syntheses  may  be 
controlled  also,  and  Krishnakumaran  has  suggested  that  DNA  synthesis  is  under 
the  control  of  ecdysone  at  least  in  certain  tissues.  Recently  the  general  opinion 
is  that  ecdysone  stimulates  messenger  RNA  and  of  course  some  people  have  shown 
a  parallelism  between  RNA  synthesis  and  DNA  synthesis  (and  some  have  shown 
no  relationship). 

We  have  investigated  the  protein  concentration  in  the  fifth  instar  mwb  and 
have  found  a  peak  of  concentration  approximately  half  way  through  the  stadium. 
In  some  cases  it  then  decreased  and  then  increased  again  before  the  next  molt;  some 
cases  did  not  show  that  second  peak. 

To  try  to  determine  some  relationship  between  the  periodic  phenomena  we  have 
seen  we  looked  at  the  ecdysone  levels  in  the  fifth  stadium.  We  used  the  methanol 
extraction  method  of  Karlson  and  Shaaya  and  the  biossay  with  Calliphora  as  de¬ 
scribed  by  Karlson  and  Shaaya.  There  was  no  sig  dif  between  the  ecdysone  per  gram 
of  bug  on  days  1,  2,  3,  4,  5,  6. 

There  was  a  slight  rise  in  the  amount  of  ecdysone  per  bug  from  days  1st  to  6th. 
Therefore  it  seems  that  ecdysone  is  present  throughout  the  fifth  stadium  except  for 
day  of  molt  and  the  day  before  the  adult  molt.  So  all  we  can  say  is  that  ecdysone 
may  have  to  be  present  for  DNA  synthesis  but  it  does  not  seem  to  trigger  the  periods 
of  synthesis  in  the  different  tissues  directly. 

Therefore  there  are  2  peaks  of  DNA  synthesis  in  many  of  the  tissues  to  the  fifth 
instar  milkweed  bug  and  there  do  not  show  any  direct  relationship  to  ecdysone  titers. 
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GENETICAL  ANALYSIS  OF  DIFFERENT  SEXUAL  ACTIVITY  AND  SELECTIVITY 
OF  MATINGS  IN  SOME  SELECTED  STOCKS  OF  DROSOPHILA  MELA  NO  G  AS  TER 


L.  Z.  Kaidanov  —  JI.  3.  Kan^aHOB 

(Department  of  Genetics,  Leningrad  State  University ,  USSR) 

Selection  of  stocks  which  differ  in  behavioral  characters  may  provide  important 
data  for  studying  neuro-humoral  mechanisms  of  the  behaviour  and  establishing  their 
adaptive  value. 

In  our  experiments  we  selected  and  studied  the  stocks  of  Drosophila  melanogaster 
with  different  sexual  activity  of  males.  We  chose  this  character  because  of  its  metho¬ 
dical  convenience  (the  possibility  of  individual  registration,  quantitative  evaluation, 
the  effectivity  of  control  of  environmental  factors)  as  well  as  its  important  selective 
value. 

The  flies  from  natural  population  «Essentuki»  was  used  for  selection  as  a  criterion 
of  the  selection  a  time  from  the  moment  when  males  were  placed  to  3 — 7  days  old 
virgin  females  to  the  moment  of  copulation  was  taken.  The  constant  differences  bet¬ 
ween  the  control  (sample  from  the  ranee  population)  and  experimental  (selected) 
stocks  were  obtained  only  by  11th  generation.  After  consequent  selection  (51F)  14% 
of  males  in  the  selected  stock  copulated  during  the  first  15  minutes  after  the  moment 
when  they  were  placed  to  the  females  and  about  35%  of  males  showed  significantly  de¬ 
layed  copulation  (more  than  an  hour).  On  the  contrary  in  the  control  stock  78%  of 
males  copulated  during  the  first  15  minutes  and  only  9%  of  males  showed  more  than 
an  hour  delay  in  copulation.  Males  intermediate  in  relation  to  sexual  activity  were 
rarely  found  that  means  that  the  differences  are  of  clear-cut  alternative  type. 

The  flies  in  some  selective  condition  (overpopulation,  starvation)  demonstrated 
still  more  reduced  sexual  activity  of  males  in  the  selected  stock  but  males  from  the 
control  stock  were  weekly  affected. 

In  crosses  of  flies  from  the  stocks  with  different  male  sexual  activity  Fi  hybrid  ma¬ 
les  had  very  high  level  of  sexual  activity.  In  F2  some  occasional  males  with  low  se¬ 
xual  activity  were  segregated.  In  backcrosses  of  Fi  hybrids  to  flies  of  parental  stock 
with  low  male  sexual  activity  only  20 — 25%  of  males  with  low  sexual  activity  were 
segregated. 

Swichback  selection  from  the  selected  stock  on  the  high  sexual  activity  appeared 
to  be  highly  effective  and  leads  to  significant  shifts  in  several  generations. 

Similar  results  were  obtained  in  the  selected  stock  using  mass  breeding  without 
maintaining  selection. 

The  experimental  data  permit  to  suggest  that  low  sexual  activity  is  determined  by 
recessive  alleles  of  several  genes  and  their  action  may  be  inhibited  by  each  of  dominant 
alleles.  Thus  the  interaction  of  genes  of  non  cumulative  polymer  type  take  place. 

The  selection  for  low  sexual  activity  lead  to  the  establishment  of  some  sexual 
isolation  in  the  selected  stocks.  Males  with  low  sexual  activity  when  placed  with  fema¬ 
les  from  both  control  and  selected  stocks  showed  clear-cut  selectivity  of  matings  with 
the  females  of  their  own  stock.  Males  from  the  control  stock  in  the  same  conditions 
of  free  choice  mate  at  random.  Previously  we  have  shown  (Kaidanov,  1963)  that  dec¬ 
rease  in  the  level  of  sexual  exitement  of  Drosophila  melanogaster  males  leads  to  the 
increase  in  selectivity  of  their  matings  whereas  on  the  background  of  high  sexual  exi¬ 
tement  their  sexual  reactions  become  more  generalized.  This  case  probably  plays 
a  role  in  the  two  discussed  stocks. 

The  obtained  stocks  which  differ  in  sexual  activity  provide  a  convenient  model 
for  studying  some  problems  of  neurogenetics.  They  may  be  also  used  in  model  experi¬ 
ments  concerning  the  problems  of  regulation  of  insect  numbers  and  pests  control. 


OyHKIfHOHHPOBAHHE  XPOMOCOM  B  OHTOTEHE3E  XHPOHOMHß 

I.  I.  Kiknadze  —  H.  H.  KnKHape 
(IlncTUTyr  içurojioduu  u  eenerunu  CO  AH  CCCP,  HoeocuôupcK,  CCCP) 

ny$Li  rnraHTCKHx  xpoMocoM  AByKpmiLix  hbjihiotch  ynoÖHon  MO^ejiLio  ajih  H3yue- 
hhh  3aKOHOMepHOCTen  (JyHKn;HOHHpoBaHHH  reHOB  b  0HT0reHe3e.  Ohh  $opMHpyioTCH  na 
6a36  eflHHHHHUX  ßHCKOB  (xpOMOMepOB).  B  CBH3H  C  aran  ÆHCKH  rnraHTCKHx  XpOMOCOM 
MOÎKHO  paCCMaTpHBaTb  KaK  OCHOBHLie  (JyHKU.HOHaJIBHtie  eflHHniJLI  XpOMOCOM,  CHOCOÖHWX 
HaXOflHTBCH  B  aKTHBHOM  HJIH  HCaKTHBHOM  COCTOHHHH.  ¿HCKH  HBJIHIOTCH  CHeH,H(|)HHe- 
CKHMH  o6pa30BaHHHMH  aynapnoT,  oöecneuHBaiomHMH  jioKajiBHyio  AecnHpajiH3ai];nio,  chh- 
Te3  PHK  h  peflynjiHKaijHio  JfHK,  conpoBOJKAaiomHx  $yHKn,HOHHpoBaHHe  reHOB. 
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R HHaMHKa  ny(|)OB  b  xoAe  MeTaMop<ï)03a  xnpoHOMH^;  xapaKTepn3yeTCH  pnßOM  npn- 
3HaK0B:  yBejinaeHneM  nncjia  KpynHLix  ny$OB  c  B03pacT0M  jihuhhkh,  bcubiiukoh  aKTHB- 
HOCTH  ny(|)OB  b  KpHTnaecKHe  CTa^nn  MeTaMop$03a,  HajrauneM  ny<J)OB-aKTHBaTopoB 
(eAHHHHHtie  cnen;n(|)HaecKHe  ny$Bi)  Ha  Kanton  CTaflnn  MeTaMop$03a.  CyrqecTByeT 
TaKHíe  rpynna  xapaKTepHHx  ny(f)OB,  noHBJiaion^HxcH  Henocpe^CTBeHHo  nepe/i;  jih3hcom 
KJieTOK  h  $yHKijHOHHpyiomHx  c  bbicokou  CTeneHBio  HHTeHCHBHOCTH  b  nepnop;  pa3pyme- 
HHH  KJieTOK.  Mx  ÆeHTeJIBHOCTB  MOJKeT  ÖBITB  CBH3aHa  KaK  C  BHyTpHKJieTOHHOH  peryjIHH¡HeH 
JiH3Hca  KJieTOK,  TaK  h  c  ocymecTBJiemieM  CHHTe3a  PHK  (6ejiKa),  ncnojiB3yeMBix  npn 
¿OpMHpOBaHHH  TKaHGH  HMaro.  OhH  JIOKaJIH3yiOTCH  B  OCHOBHOM  b  reTepoxpoMaTHHOBBix 
oÔJiacTHx.  Ilpn  perpeccnn  ny$OB  HaÔjnoAaeTCH  reTepo3nroTHH. 

AktHBHOCTB  XpOMOCOM  HaXO^HTCH  B  CTpOrOH  3aBHCHMOCTH  OT  reHOTHHHHeCKHX  $aK- 
TopoB  (HHÔpnjiHHr,  MyTan¡HH  yellow,  xpoMocoMHBie  nepecTpoHKn)  h  <£H3HOJiorHnecKHx 
ycjiOBHH  (AencTBne  aKTHHOMHijnHa,  THoaqeTaMHfla,  TeMnepaTypBi) . 

IÏ3MeHeHHe  paßoTH  ny$OB  KoppejinpoßaHo  c  ocoöghhocthmh  cenpeTopHon  flearejiB- 

HOCTH  KJieTOK  H  CTpoeHHa  HX  H¡HTOHJia3MBI. 


MACROMOLECULAR  SYNTHESES  IN  EARLY  INSECT  EGGS 

R.  A.  Lockshin 

(Department  of  Physiology ,  University  of  Rochester,  School  of  Medicine ,  U.S.A.) 


It  is  extremely  interesting  to  consider  the  question  of  the  interaction  of  nucleus 
and  cytoplasm  as  the  nuclei  enter  the  peripheral  cortex  and  begin  to  release  genetic 
information. 

I  have  attempted  to  introduce  tritiated  precursors  of  macromolecules,  such  as  thy¬ 
midine,  uridine,  and  leucine  or  phenylalanine,  into  eggs,  fix  them  after  an  interval  of 
1 — 4  hours,  section  them  and,  after  suitable  extractions,  coat  the  sections  with  AR-10 
stripping  film. 

One  technique  is  to  inject  the  isotope  in  aqueous  solution  directly  into  the  egg. 
By  means  of  a  few  technical  tricks-chiling  the  egg  to  8°  C,  or  maintaining  it  in  a  hu¬ 
mid  environment  or  in  agar,  I  can  easily  insert  a  1010  (D.D.)  pipette  into  eggs  of 
Dermestes,  Tenebrio ,  and  Anagasta  ( Ephestia )  and  inject  an  aqueous  solution  equiva¬ 
lent  to  1%  of  the  volume  of  the  egg.  The  egg  of  Tribolium  and  Leptinotarsa  may  be 
similarly  treated  after  removal  of  the  chorion  by  treatment  with  NaHC103. 

Depending  on  the  skill  of  the  experimenter,  as  many  as  80%  of  the  eggs  will  sur¬ 
vive  the  treatment  and  develop  at  least  to  hatching. 

As  Harris  and  Forrest  have  reported,  soaldng  1  day  old  Oncopeltus  eggs  in  NaHC103 
for  6  min.  or  more  will  allow  the  penetration  of  isotopes  into  the  egg.  Freshly — laid 
Oncopeltus  eggs  will  burst  within  a  few  seconds  of  exposure  to  NaHC103,  and  survival 
of  eggs  of  any  stage  is  less  than  3%  after  1  min.  in  NaHC103.  The  incorporation  of  iso¬ 
topes  into  NaHC103  —  treated  eggs  is  non-uniform,  being  higher  of  the  anterior  end 
of  the  egg.  In  spite  of  these  problems,  the  results  are  quantitatively  similar  to  other 
results.  If  Anagasta  eggs  are  placed  in  a  solution  of  isotope  containing  1%  Na  lauryl 
sulfate,  uridine  will  enter  the  egg  membrane,  but  other  isotopes  will  not.  Survival  of 
the  eggs  is  variable. 

All  of  these  techniques  have  given  essentially  similar  results.  Tritiated  thymidine 
is  incorporated  into  DNAasesoluble,  acid-insoluble  material  in  the  nuclei  of  embryos  of 
all  stages  of  development.  Incorporation  of  uridine  is  not  seen  prior  to  blastema  forma¬ 
tion  in  Dermestes ,  Leptinotarsa ,  Tribolium  and  Ephestia :  it  begins  during  the  blastema 
stage  and  is  found  both  in  the  nucleoli  and  in  basophilic  cytoplasm. 

Actinomycin  D  will  block  only  post-blastoderm  development.  These  lines  of  evi¬ 
dence  suggest  that  RNA  is  not  synthesized  until  the  nuclei  have  reached  the  periphery 
of  the  egg.  At  this  time  yolk  nuclei  also  begin  to  synthesize  RNA,  indicating  either 
that  activation  is  more  than  a  local  cortical  phenomenon. 

Incorporation  of  amino  acids  can  be  recognized  from  the  earliest  cleavage  stages, 
primarily  in  the  peripheral  cytoplasm  and  the  threads  of  basophilic  cytoplasm  lying 
between  the  yolk  spheres.  The  antibiotic  puromycin  will  stop  the  development  of  an 
egg  within  the  time  of  one  nuclear  division. 

Thus,  during  the  early  stages  of  embryogenesis,  DNA  and  protein  appear  to  be 
synthesized;  but  incorporation  of  RNA  precursors  does  not  begin  until  the  stage  of  the 
blastema.  Furthermore,  in  spite  of  the  obviously  different  developmental  fates  of  the 
different  regions  of  the  egg,  no  sharply  distinguished  synthetic  patterns  have  as 
yet  been  recognized. 
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TEHETHHECKm  AHAJIH3  JIHHEtïHBIX  PA3JimMÎÏ  B  YPOBHE 
ABHrATEJIBHOÎÏ  AKTHBHOCTH  Y  DROSOPHILA  MELANOGASTER 

E.  M.  Lutchnikova,  G.  V.  Borisov  —  E.  M.  JlyqHHKOBa,  T.  B.  EopncoB 
(Kacßedpa  senerunu  JlenumpadcKoso  soc.  ynueepcurera,  CCCP) 

H3yaeHne  reHeTHaecKon  ¿jeTepMHHaijHH  npn3HaKa  «aBHraTeaBHaa  aKTHBHocTB» 
y  AP030(J)HJILI  MO>KeT  CJiyJKHTB  MO^eJILHLIM  3KCnepHMeHTOM  RJ1H.  reHeTHKH  IIOBe^eHHH, 
TaK  KaK,  C  OAHOn  CTOpOHBI,  3TOT  HpH3HaK  ÆOCTaTOHHO  yHHBepcaJieH,  a  C  Apyron  CTOpOHLI, 
no^aeTCH  oô'teKTHBHOMy  yaeTy  n  KoanaecTBemioH  orçeHKe.  KpoMe  Toro,  BBiacHeHHe 
xapaKTepa  HacaeaoBaHHa  3Toro  npn3HaKa  HHTepecHO,  Tan  Kan  oh  CBH3aH  c  pe3HCTeHTH0- 
CTLK)  K  HHceKTHn;Hji¡aM  (JlyHHHKOBa,  1961,  1964). 

YpoBeHB  ^BHraTejiBHon  aKTHBHocTH  on;eHHBaJiCH  cpeAHeñ  floaen  Myx,  Haxo^amHxca 
b  ÆBHJKeiiHH  b  MOMeHT  yaeTa.  HcnoaB30BaancB  tojilko  caMKH.  npoBoanaca  noceMeñHBiH 
OTÔop  b  «Byx  HanpaBJieHHHx:  Ha  noBbimemie  n  noHHJKerrae  ßBHraTeaBHOH  aKTHBHocTH. 

Hepe3  Tpn  noKOJieHna  OTÖopa  H3  aeTBipex  pa3anaHBix  nonyjiHH¡HH  6bdih  BBi^ejieHBi 
napBI  HHHHH,  KOHTpaCTHBie  HO  ypOBHK)  aKTHBHOCTH.  Pa3JIHHHH  COXpaHHJIHCB  B  HOKOJie- 
HHHX  nocjie  npeKpam;eHHH  OTÖopa.  0,u;Ha  H3  KOHTpacTHBix  nap  nocjie  AonoamrreaBHoro 
HHÓpn^HHra  ÓBiJia  ncnojiB30BaHa  flan  rHÖpHßoaornaecKoro  aHajiH3a. 

CxeMBi  CKpem;nBaHHH  cocTaBJiHJincB  TaKHM  o6pa30M,  htoóbi  ^jih  Kaæaoro  o^HOBpe- 
MeHHoro  HCHBiTaHHH  HMeTB  no  KpañHen  Mepe  ji¡Be  rpynnBi  oco6en  (nopaflKa  100  rnxyK 
Kaaí,n;aa),  pasanaaiomneca  no  reHOTHny  Bcex  hh^hbh^ob  nan  onpefleaeHHon  hx  aoan. 

OTCyTCTBHe  pa3aHHHH  B  ßBHraTeJIBHOH  aKTHBHOCTH  rnÖpH^OB  Fl  OT  peipmpOKHBIX 
CKpennHBaHHH  CBHfleTeaBCTByeT  o  aji¡epHOH  jioKajiH3an;HH  reHOB,  KOHTpoaHpyiomHX  an- 
HeHHBie  pa3aHHHH  B  ^BHraTeaBHOH  aKTHBHOCTH. 

Cxo^ctbo  H3yaaeMoro  npH3HaKa  b  ßByx  BapnanTax  F2,  noayaeHHBix  ot  caMijOB  Fi 
npaMoro  n  oöpaTHoro  cKperu¡HBaHHH,  no3BoaaeT  3aKaioaHTB  06  oTcyTCTBHH  3HaaHTeaB- 
Horo  BanaHHH  reHOB  X-xpoMocoM  Ha  aHHeHHBie  pa3anana.  OflHano  npn  cpaBHeHHH  ¿jByx 
BapnaHTOB  F2  Myxn,  roM03nroTHBie  no  X-xpoMocoMe  BBicoKoaKTHBHoñ  anHii,  ycTynaan 
no  aKTHBHocTH  rpynnaM  Myx,  b  KOTopBix  noaoBHHa  oco6eñ  ÖBian  reTepo3HroraMH  no 
noaoBon  xpoMocoMe;  3to  yna3BiBaeT  Ha  poaB  B3anMOflencTBHa  reHOB  X-xpoMocoM  b  onpe- 
fleaeram  aécoaioraoro  ypOBHa  flBnraTeaBHon  aKTHBHocTH. 

ConocTaBaeHHe  jipyx  KOMÖmmpoBaHHEix  anmä,  noayaHBnrax  BTopyio  n  TpeTBio 
H30reHHBie  napBI  XpOMOCOM  OT  BBICOKOaKTHBHOH  H  HH3KOaKTHBHOH  aHHHH  B  pa3aHHHBIX 
coaeTaHHax,  no3BoaaeT  3aKaioHHTB,  hto  pa3anana  b  aKTHBHocTH  hcxo^hbix  amran  koh- 
TpoanpyioTca  BsanMo^encTBneM  reHOB  npynHBix  ayTOCOM. 

Ilpn  MHoroKpaTHOM  TecTHpoBannn  rnöpn^oB  Fi  o^HOBpeMeHHo  c  po^HTeaBCKHMH 
$opMaMH  ÔBiao  oÔHapyateHO,  hto  aMnaHTyaa  Koae6aHHH  ABnraTeaBHon  aKTHBHocTH 
y  Tpex  (J)opM  He  coBna^aeT.  Ilpn  9tom  ypoBeHB  aKTHBHocTH  rnôpnaoB,  b  o6m;eM  ocTa- 
BaacB  npoMeaîyTOHHBiM,  npHÔanaîaeTca  k  ypoBHio  to  o/jhoh,  to  flpyroH  po^HTeaBCKon 
aHHHH. 

He^aBHHe  ÆaHHBie  Mep(|)H  (Murphey,  1967)  o  BupaôoTKe  HHCTpyMeHTaaBHoro  ycaoB- 
Horo  pe^aenca  y  ^;po30(|)HaBi  yKa3BiBaiOT  Ha  to,  hto  noBe,n;eHHe  HacenoMBix,  nofloÔHO 
HOBe^eHHK)  MaeKonHTâiomHx,  HBaaeTca  MOTHBan;HOHHBiM.  J^BHraTeaBHaa  aKTHBHocTB 
ocoôen  b  3KcnepnMeHTe  Mo>neT  HMeTB  pa3aHHHyio  MOTHBan;Hio  h  OTpaacaTB  peaKpnio 
b  OTBeT  Ha  pa3HBie  BHyTpeHHHe  h  BHeniHne  CTHMyaBi,  He  perncTpnpyeMBie  b  onBiTe.  Bce 
3TO  rOBOpHT  O  CaOÎKHOH  MHOHœCTBeHHOH  OÖycaOBaeHHOCTH  aÔCOaiOTHOrO  ypOBHH  flBHra- 
TeaBHOH  aKTHBHOCTH.  C  ApyrOH  CTOpOHBI,  aerKOCTB  H  ÖBICTpOTa  CeaeKDjHOHHBIX  CffBHrOB 
OTHOCHTeaBHoro  ypoBHa  aKTHBHocTH,  coxpaHeHHe  oaHOHanpaBaeHHBix  pa3aHHHH  b  an- 
HHHX  (nan  npn  MHoroKpa.THBix  TecTHpoBaHHax  oflHHx  h  Tex  aïe  ocoôen,  TaK  h  b  hoko- 
aennax  6e3  OTÔopa),  bo3mohîhoctb  reHeTnaecKoro  aHaan3a  yKa3BiBaiOT  Ha  to,  hto  an- 
HeHHBie  pa3aHHHH  ypOBHH  aKTIIBHOCTH  B  HaiHHX  OHBITâX  HMeiOT  OTHOCHTeaBHO  HpOCTyiO 
(|)H3HoaorHaecKyio  npnpoay.  Bo3mohîho,  3th  pa3anaHa  3aKaioaaK)Tca  b  Heo^HHaKOBOH 
B030yAHM0CTH  n;eHTpaaBHOH  HepBHOH  CHCTeMBi  (b  aacTHocTH,  aoKOMOTopHoro  n;eHTpa). 
B  noaB3y  TaKoro  npeanoaoaîeHHa  CBH,n;eTeaBCTByeT  h  (|)aKT  öoaBmen  ayBCTBHTeaBHOCTH 
BBICOKOaKTHBHBIX  aHHHH  K  H  THO(|)OCy. 
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GENETIC  LOADS  AFFECTING  MATING  ABILITY 
IN  DROSOPHILA  MELANOG ASTER 


D.  Marinkovic,  M.  Krunic,  N.  Tunic,  M.  A  n  d  j  e  1  k  o  v  i  c 

(Faculty  of  Science  and  Institute  of  biological  research, 

Belgrade,  Yugoslavia) 


Tschetverikoff  (1927)  discovered  that  individuals  of  D.  melano gaster  are  carrying 
in  natural  populations  a  number  of  mutations,  whose  effects  are  mostly  deleterious 
and  manifested  in  homozygous  condition.  The  sum  effect  of  these  mutations  has  been 
called  by  Muller  (1950)  genetic  load  of  a  population  for  a  determined  character. 

This  communication  gives  an  approach  how  to  analyse  the  genetic  loads  in  a  natu¬ 
ral  population,  by  measuring  deleterious  effect  of  mutations  in  homozygotes  for  se¬ 
cond  chromosomes  of  D.  melano  gaste?,  and  by  comparing  the  obtained  results  with 
an  effect  of  the  same  chromosomes  in  wild  genotypes. 

From  115  females  taken  from  a  natural  population  in  the  surrounding  of  Belgrade, 
the  same  number  of  males  were  obtained  under  determined  laboratory  conditions  (one 
male  from  each  female).  They  were  aged  for  48  hours  and  their  mating  capacity  was 
measured  by  giving  to  each  male  12 — 15  virgine  females  of  a  strain  CuL2/Pm,  for 
each  of  the  three  successive  days. 

By  a  standard  technique  (Wallace  a.  Madden,  1953),  one  of  the  two  second  chro¬ 
mosomes  of  those  wild  males  was  experimentally  combined,  and  in  F3  generation  the 
individuals  were  obtained  which  were  homo-  and  heterozygous  for  hese  chromosomes. 
The  male  mating  capacity  wTas  measured  in  the  same  way  as  previously  in  90  homo¬ 
zygous  and  46  heterozygous  combinations  for  wild  second  chromosomes,  using  three 
replications  per  each  chromosome  or  combination.  To  determine  the  proportion  of  inse¬ 
minated  individuals,  a  total  of  about  13,000  of  the  females  was  dissected. 

A  sort  of  normal  distribution  was  found  to  be  characteristic  for  mating  abilities 
of  all  three  types  of  the  males.  (Marincovic,  1967).  Wild  males  inseminated  in  the 
average  4.4  ±0.1.  females  per  day.  Their  grand  sons,  heterozygous  for  wild  second  chro¬ 
mosomes  showed  a  mean  value  of  3.2 ±0.2  of  inseminated  females.  Homozygotes  for 
a  wild  chromosome  had  the  lowest  success  in  inseminating  the  females  (x=1.8±0.2), 
and  13%  of  them  were  found  to  be  completelly  sterile. 

To  determine  the  degree  of  dominance  of  the  analyzed  mutations,  the  mating 
success  of  the  males  homozygous  for  wild  second  chromosomes  and  of  their  wild  grand¬ 
parents,  was  correlated.  However,  a  calculated  correlation  coefficient  gave  a  value 
practically  equal  to  zero  (r= — 0.002).  Also,  the  chromosomes  which  in  homozygotes 
produced  a  sterility  of  their  carriers,  did  not  affect  in  the  average  the  mating  ability 
of  wild  males.  The  data  obtained  suggest  that  the  degree  of  dominance  of  mutations 
which  affect  the  investigated  character  is  very  low,  what  supports  Dobzhansky’s  (1964) 
opinion  that  genetic  loads  are  produced  by  a  number  of  mutations  which  are  predo¬ 
minantly  recessive  in  their  effects. 

Summary:  A  total  of  115  males  from  a  natural  population  and  90  genotypes  with 
homozygous  and  46  with  heterozygous  combinations  of  their  wild  second  chromosomes, 
were  analysed  for  their  mating  capacity.  There  was  no  correlation  in  mating  capacities 
of  the  homozygotes  for  wild  second  chromosomes  and  of  their  wild  ancestors  from 
whom  the  analysed  chromosomes  originated. 


MOPOOJIOTHHECKOE  H3MEHEHHE  BHTOMOnATOTEHHLIX  EAKTEPHH 
no  A  BJIHHHHEM  OH3HHECKHX  MYTArEHOB 

A.  I.  Maschanov  —  A.  H.  MamaHOB 

(HncTUTyr  Jieca  u  dpeeecuHbi  CO  AH  CCCP,  Kpacnonpcn,  CCCP) 


ÜOBmneHHe  BHpyjieHTHocra  amoMonaToreHHBix  Samepnn,  npnMeHaeMBix  b  6opB6e 
c  cnßnpcKHM  mejiKonpHßOM,  uMeeT  ßojiBmoe  3HaueHne  b  3am;nTe  Jieca. 

3HTOMonaToreHHBie  damepnn  b  npoqecce  jiaöopaTopHoro  KyjiBTHBHpoBaHnn  TepmoT 
BnpyjieHTHBie  CBoncTBa.  MeTOßBi  noAAepjKaHHH  b  aKTHBHOM  coctohhhh  amoMonaToreH- 
HBix  KyjiBTyp  (KyjiBTHBHpoBaHne,  naccaîK)  He  Bcer^a  aeuot  nojiojKmejiBHBie  pe3yjiBTaTBi. 

ßjifl  noBBimeHHH  aKTHBHOCTH  KpHCTajiJioo6pa3yiom;HX  KyjiBTyp  h3mh  ncnoJiB30BaJincB 
pemreHO-  n  raMMa-jiyun.  KyjiBTypw  Bac.  tuviensis  N°  17  n  Bac.  insectus  N°  47,  o6pa6o- 
TaHHBie  pemreHO-  n  raMMa-JiynaMH,  AaBajra  pa3JimmBie  Mop^ojiornuecnne  H3MeHeHim 
THHOB  KOJIOHHH.  XapaKTep  nOAOÓHBIX  H3MeHeHHH  3aBIICHT  OT  A03BI  h  3KCn03Hn¡HH  HCTOU- 
HHKa  H3JiyueHHH.  nOCKOJIBKy  BIipyjieHTHOCTB  3HTOMOnaTOreHHBIX  MHKpOOpraHH3MOB 
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b  öojitmen  CTenenn  CBH3aHa  c  o6pa30BanHeivi  b  MOMeiiT  cnopyjiaipiH  cnen,Hc|)HuecKiix 
BKJiJOBemiH  (öejiKOBBix  KpncTajiJioB),  npe,n,BapHTejiBHBiH  OTÔop  noJioîKHTejiBHBix  BapnaH- 
TOB  npoBo,n,HJiH  no  hhtohciibhocth  o6pa30BaHHH  TOKcnnecKHx  BKJiioueHHH.  B  ßajiBiien- 
meM  BnpyjieHTHBie  CBoñcTBa  OToöpaHHBix  BapiiaHTOB  npoBepnjincB  Ha  TecT-naceKOMBix. 
HaMH  ycTaHOBjieno,  hto  no,n;  BJiHHHneM  peHTreHo-  h  raMMa-o6jiyueHHH  kojiohhh  Bac. 
tuviensis,  6jiH3Kne  S-^opjvie,  6ojiee  BHpyjieHTHBi,  nein  mepoxoBaTOH  R-$opMBi.  HaoöopoT, 
y  HETaMMa  Bac.  insectus  kojiohhh,  6jiH3KHe  R-$opMe,  6ojiee  BHpyjieHTHBi  k  ryceHHpaM 
CHÖnpcKoro  mejiKonpHßa,  ueM  kojiohhh  S-$opMBi.  MajiBie  ao3H  —  5—10  tbichh  peiiT- 
ren  —  CTHMyjinpyiOT  npopecc  cnopoo6pa30BaHHH  h  o6pa30BaHHe  TOKcnuecKHx  BKJiioue- 
hhh.  Æosbi  200 — 400  tbichh  penireH  pe3Ko  TopM03HT  npopecc  KpHCTajiJioo6pa30BamiH. 
KpoMe  Toro,  BBicoKne  ,n;o3Bi  oÖJiyneHHH  npHBOßHT  k  o6pa30BaHHio  kojiohhh,  kjictkh  koto- 
pBix  ÆOCTHraiOT  necKOJiBKo  agchtkob  mhkpoh;  öojibihhhctbo  TaKHx  KJieTOK  TepneT  cno- 
COÖHOCTB  npOAyH;HpOBaTB  TOKCHHeCKHe  BKJIIOHeHHH.  BuCOKHe  A03BI  OÔJiyneHHH  KJieTOK 
npHBo^HT  k  BaKyoJiH3an,HH,  KOHpeBOMy  HaöyxaHHK)  KJieTOK  c  nocjieflyrorqnM  jih3Hcom. 
Jl¡ereHepaTHBHBie  KJieTKH  He  o6pa3yiOT  cnop  h  TOKcnnecKHx  BKJnoueHHH. 

Ha  ocHOBe  BBimecKa3aHHoro  cjie^yeT  otmcthtb,  hto  c  homoih;bk)  peHTreHo-  h  raMMa- 
oOjiyneHHH  mohîho  CTHMyjinpoBaTB  (^HSHOJiorHHecKiie  npopeccBi  —  cnopoo6pa30BaHHe  h 
o6pa30BaHHe  TOKCHUeCKHX  BKJIIOHeHHH.  nOAOÖHBIH  MeTOft  H03BOJIHeT  npOBOffHTB  OTÖOP 
HanöoJiee  BHpyjieHTHBix  inTaMMOB  b  OTHomeHHH  ryceHHn;  cnOnpcKoro  mejiKonpnfta. 


INTERACTION  OF  ALLELES  IN  INTERSPECIFIC  HYBRIDS 
OF  DROSOPHILA  VIRILIS  GROUP 

V.  G.  Mitrofanov  —  B.  T.  Mnipo^aHOB 

(Institute  of  Developmental  Biology  Acad.  Sci.  USSR,  Moscow,  USSR) 


At  present  there  are  two  prevailing  theories  of  the  origin  of  dominance.  They  are 
the  following:  1)  Fisher’s  theory,  according  to  which  the  dominance  of  the  character 
is  formed  in  the  course  of  evolution  by  selection  of  special  gene-modificators.  2)  The 
view,  postulated  by  Right  et  ah,  supposed  the  dominance  to  be  the  property  of  the 
gene  itself,  i.  e.  depended  on  its  activity. 

The  object  of  our  investigation  was  to  find  out,  to  what  degree  the  dominance 
is  determined  by  genetic  environment  modificators. 

We  studied  the  inheritance  of  the  recessive  mutant  character  «gapped»  (3  chromo¬ 
some,  gp)  in  the  interspecific  and  interspecific  crosses  in  D.  virilis  group. 

The  gp  mutation  in  D.  virilis  is  expressed  in  shortening  of  the  2d  and  5th  lon¬ 
gitudinal  vein  of  the  wings. 

When  the  mutant  strain  of  D.  virilis  gp  was  crossed  to  different  geographical 
races  of  D.  virilis  the  first  generation  was  phenotipically  normal,  and  only  about 
0.3 — 1.4%  of  individuals  manifested  the  slightly  shortened  5th  vein.  However  if  the 
hybrids  of  the  first  generation  were  backcrossed  to  mutant  gp  stock  or  crossed  with 
each  other,  the  profound  increase  of  flies  with  shortened  5th  vein  occured  (up  to  30% 
in  several  crosses).  It  may  be  resulted  from  the  segregation  of  gene-modificators  which 
are  account  for  this  feature  expression. 

When  D.  virilis  gp  females  were  crossed  to  normal  males  of  D.  texana ,  the  5th  vein 
was  shortened  in  83.2%  of  the  progeny.  This  proportion  was  also  maintained  for  hetero¬ 
zygotes  in  backcrosses  of  hybrides  gp/  +  to  normal  D.  texana  flies.  The  same  results 
were  observed  in  the  second  generation  of  D.  virilis  gp  X  D.  texana  hybrids. 

However,  crossing  D.  virilis  gp  flies  to  an  other  sibling  species,  D.  novamexicana , 
quite  different  results  were  obtained.  Only  7.35%  of  the  individuals  of  the  first  gene¬ 
ration  had  shortened  5th  vein,  in  spite  of  the  fact  that  this  species  is  very  close  to 
D.  texana. 

In  all  experiments  the  character  «lack  of  the  second  longiudinal  vein»  was  inheri¬ 
ted  as  complete  resessive  one.  The  5th  vein  was  shortened  in  heterozygotes  less  than 
in  homozygotes  stock  of  D.  virilis  gp. 

The  result  of  these  experiments  have  demonstrated  that  the  character  may  be 
recessive  as  well  as  dominant  depending  on  genetical  environment.  In  different  gene- 
tical  environment  the  genes  act  differently. 

The  data  presented  also  show  that  in  evolution  different  sides  of  gene  expression 
are  subjected  to  modification  with  various  intensivity.  Thus  above  mentioned  experi¬ 
ments  confirm  Fisher’s  theory. 
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FACTS  AND  PROBLEMS  IN  GALL-MIDGE  PAEDOGENESIS 


O.  S.  P  a  n  e  1  i  u  s 

(Department  of  Zoology,  University  of  Helsinki,  Finland) 

Paedogenesis,  the  parthenogenetic  reproduction  at  the  larval  or  pupal  stage,  is 
known  to  occur  among  insects  in  the  beetle  Micromalthus  and  in  the  gall  midges,  Ce- 
cidomiidae.  In  the  latter  group  it  is  found  only  in  the  two  mycetophagous  subfamilies 
Lestremiinae  and  Porricondylinae ,  but  not  in  the  gall-making  Cecidomyiinae. 

The  basic  fact  in  gall-midge  cytology  is  that  the  germline  cells  possess  a  high 
number  of  chromosomes  while  the  somatic  cells  have  a  low  number.  In  the  Cecido¬ 
myiinae,  this  condition  is  reached  in  the  following,  comparatively  simple,  way.  During 
some  of  the  first  cleavage  divisions  of  the  fertilized  egg  the  process  known  as  chromo¬ 
some  elimination  takes  place,  that  is,  most  chromosomes  remain  in  the  equatorial 
plane  of  the  dividing  nucleus  while  only  a  low  number,  usually  8,  reach  the  poles, 
and  eventually  are  distributed  to  all  somatic  nuclei.  One  nucleus,  the  primordial 
germ  cell,  does  not  undergo  elimination  and  gives  rise  to  all  germ  cells.  There  are 
thus  two  sets  of  chromosomes,  the  S-chromosomes  occuring  in  both  the  somatic  and 
germ-line  cells,  and  L-chromosomes,  which  are  limited  to  the  germ  line. 

In  the  female,  only  the  S-chromosomes  form  bivalents  during  meiosis,  with  the 
result  that  the  oocyte  contains  the  L-chromosomes  and  half  of  the  S-chromosome  set, 
while  the  other  half  degenerates  with  the  polar  bodies.  In  the  male,  only  a  half  S-chro- 
mosome  set  survives  in  the  spermatocytes,  while  the  other  chromosomes  degenerate. 
Fertilisation  restores  the  original  condition. 

In  the  paedogenetic  species,  here  exemplified  by  Heteropeza  pygmaea  Winnertz 
the  situation  is  the  following.  Chromosome  elimination  occurs  in  two  steps,  with  the 
reduction  of  chromosome  number  first  to  11,  then  to  10  chromosomes.  During  paedoge¬ 
nesis  no  meiosis  occurs.  During  bisexual  reproduction  the  oocytes  are  formed  by  a 
normal  meiosis,  while  the  spermatogenesis  proceeds  as  described  for  the  Cecidomyiinae, 
with  the  exception  that  the  chromosome  number  in  the  spermatocytes  is  not  always  5, 
but  sometimes  6  or  even  7.  The  original  chromosome  number  is  approximately  restored 
by  a  process  known  as  chromosome  regulation  combined  with  multiple  fertilisation: 
the  oocyte  nucleus  combines  with  2  or  3  somatic  nuclei  and  2  or  3  sperms. 

The  reproductive  cycles  of  paedogenetic  species  present  several  intriguing 
problems: 

1.  What  causes  the  change  from  paedogenetic  to  bisexual  reproduction?  This  is 
brought  about  through  change  in  the  quality  of  the  food,  but  the  exact  mechanism 
is  completely  unknown. 

2.  Why  are  the  chromosome  numbers  different  in  the  soma  and  the  germ-line? 
There  are  additional,  polytene  and  endopolyploid,  cells  with  increased  amount  of  chro¬ 
mosome  material  in  the  body  tissues,  and  in  the  eggs  (including  the  trophocytes)  all  ty¬ 
pes  occur  together.  Heteropeza  could  thus  be  a  suitable  object  for  research  on  this 
problem. 

3.  What  governs  chromosome  elimination?  Elimination  occurs  only,  but  not 
always,  in  the  absence  of  the  pole  plasm,  and  a  clue  to  what  causes  normal,  regular 
chromosome  movements  might  be  found  in  the  paedogenetic  species. 

4.  Is  Heteropeza  a  polyploid  animal?  Three  chromosomal  races  are  known,  with  55, 
66  and  77  chromosomes,  which  numbers  are  multiples  of  11.  The  process  of  regulation 
will  retain  homology  between  S-  and  L-chromosome  sets  through  feed-back  between 
soma  and  germ-line,  in  spite  of  new  mutations  in  the  chromosomes  of  the  latter. 


OOGENESE,  BEFRUCHTUNG,  EIFURCHUNG  UND  SPERMATOGENESE 
BEI  CALOGLYPHUS  BERLESEI  MICHAEL  1903  UND  C.  MICHAELI 
OUDEMANS  1924  (AC  ARIDI  AE,  ACARIDAE) 

J.  Prasse 

(Institut  für  Landwirtschaftliche  Zoologie  der  Martin-Luther-Universität, 

Halle  (Saale),  DDR) 

Das  Ovarium  besteht  aus  einer  zentralen  Region  —  syncytiales  Gewebe  mit  tro- 
phischer  Funktion  —  und  einer  peripheren  Region  —  Germarium  nebst  Oocyten- 
wachstumszone. 

Die  Oogenese  erfolgt  nach  dem  nutrimentären  Typus.  Nach  der  Vermehrungsphase 
treten  die  Oogonien  mit  der  Nährkammer  in  Kontakt.  An  der  Verbindungsstelle  ist  im 
Cytoplasma  der  nun  jungen  Oocyte  alsbald  ein  stark  basophiles,  Feulgen  negativ 
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reagierendes  Gebilde,  der  «Basalkörper»  sichtbar.  In  der  Wachstumsperiode  der  Oocyte 
im  Ovarium  paaren  sich  im  Kern  die  Chromosomen  und  kondensieren  stark.  Diesen  Sta¬ 
dium  halt  aber  nur  kurze  Zeit  an.  Die  Chromosomen  strecken  sich  wieder,  die  Paar¬ 
linge  erfahren  eine  Auflockerung  und  verlieren  ihre  leichte  Färbbarkeit.  Die  Kommu¬ 
nikation  der  Oocyte  mit  der  Nährkammer  löst  sich  erst,  wenn  die  Eizelle  die  für  den 
Eintritt  in  den  Ovidukt  erforderliche  Reife  erlangt  hat.  Die  in  den  Eileiter  übergetre¬ 
tene  Oocyte  hat  erst  ein  Drittel  ihrer  definitiven  Grösse  erreicht.  Ihre  weitere  Volumen¬ 
zunahme  ist  im  ersten  Abschnitt  des  Oviduktes  am  stärksten.  Die  Wachstums-Periode 
der  Eizelle  im  Eileiter  wird  vor  allem  gekennzeichnet  durch  die  Bildung  des  Deutoplas- 
mas,  durch  die  Bildung  der  Chorions  und  durch  den  Befruchtungsvorgang.  Im  Kern 
liegen  die  Chromosomen  wieder  als  Paarlinge  und  im  stark  kondensierten  Zustand  vor. 
Nachdem  die  im  Ei  centripetal  verlaufende  Dotterbildung  den  Nucleus  erreicht  hat, 
löst  sich  die  Kernmembran  auf.  Es  bildet  sich  eine  Metaphasespindel,  die  als  Rich¬ 
tungsspindel  an  die  Eiperipherie  wandert.  Während  der  Wanderung  wird  bereits  die 
Anaphase  eingeleitet.  In  jeder  Anaphase-Tochterplatte  von  C.  berlesei  Mich,  sind  9,  in 
der  von  C.  michaeli  Oudms.  8  Chromosomen  festzustellen.  Die  durch  die  Reifeteilungen 
eliminierten  Chromosomen  werden  nicht  als  Polocyten  abgeschnürt. 

Die  Besamung  der  Oocyte  findet  im  Ovarium  statt,  ihre  Befruchtung  hingegen  erst 
im  Ovidukt  —  nach  der  Reservestoffbildung. 

Die  reifen  Eier  sind  als  dotterreich  zu  bezeichnen.  Trotzdem  verläuft  die  Furchung 
anfangs  total  äqual,  dann  erst  superfiziell.  Die  zweite  und  die  dritte  Teilung  erfolgt 
asynchron.  Die  Eier  verlassen  in  der  Regel  im  Blastodermstadium  den  Eileiter. 

Der  histologische  Bau  des  Hodens  ähnelt  dem  des  Ovariums.  Auch  hier  lässt  sich 
eine  zentrale  Region  mit  Nährfunktion  von  eine  peripheren  unterscheiden. 

Nach  Abschluss  der  Vermehrungsphase  behalten  die  Spermatogonien  ihre  germa- 
riumsländige  Lage  bei.  Sie  treten  mit  der  zentralen  plasmatischen  Grundsubstanz  in 
Verbindung  und  wachsen  zu  Spermatocyten  heran.  In  der  Spertatocyte  erster  Ordnung 
ist  ein  Heterochromosom  zu  erkennen,  das  in  der  Meiose  I  präreduziert  wird.  Zwei 
Sorten  von  Spermien  werden  gebildet:  bei  C.  berlesei  Mich.  rc  =  9  (8+X)  — weibchen¬ 
bestimmende;  und  n  =  8  —  männchenbestimmende;  bei  C.  michaeli  Oudms.  n  =  8(7+Z)  — 
weibchenbestimmende;  und  n  —  7  —  männchenbestimmende  (XO-Typus  der  Geschlechts¬ 
bestimmung).  Die  Trennung  der .  Konjugationspartner  in  der  1.  Reifeteilung  erfolgt 
zwar  gleichzeitig  ihr  Auseinanderweichen  an  die  Zellpole  jedoch  asynchron.  Nach 
Vollzug  der  zweiten  Teilung  bleiben  die  Spermatiden  bis  zur  Rekonstruktion  ihrer 
Kerne  im  als  Spermatidentetrade  bezeichneten  Verband  liegen. 


ON  THE  SEXUAL  STERILIZATION  OF  THE  CODLING  MOTH 
CAPROCAPSA  PO  MON  ELLA  L.  ( LEPIDOPTERA , 
OLETHREUT1DAE)  BY  SOFT  X-RAYS 

V.  P.  Pristavko  —  B.  n.  npiCTaBKo 

(Ukrainian  Institute  of  Plant  Protection,  Kiev,  USSR) 


Principles  of  insect  population  control  by  the  sterile-male  method  are  comparati¬ 
vely  simple  and  well  known.  But  its  realization  is  complicated  owing  to  several  re¬ 
lated  technical  and  biological  problems.  What  concerns  the  eradication  of  the  codling 
moth,  Carpocapsa  pomonella  L.,  the  numbers  of  encountered  problems  is  especially 
great. 

Sexual  sterility  of  the  codling  moth  may  be  obtained  by  irradiation  and  chemoste- 
rilization  (Proverbs  a.  Newton,  1962;  Hathaway  a.  Lydin,  1966).  The  latter  method  may 
be  prefered  as  a  more  perspective  one  for  large  scale  application.  But  at  the  present 
stage  of  laboratory  and  small  orchard  assessments  research  well  aprobated  radiation 
sterilization  is  more  convenient. 

Succesfull  codling  moth  sterilization  can  be  obtained  by  irradiation  of  pupae  by 
comparatively  large  doses  —  up  to  40 — 50  thousands  rad.  Such  doses  are  obtainable  at 
powerful  gamma-irradiators,  available  now  in  limited  quantities.  Our  experience  led 
us  to  a  conclusion,  that  such  purposes  short-focus  X-rays  therapeutical  machines  can 
be  used. 

The  dose  rate  of  soft  X-rays  produced  by  machines  of  the  RUM-7  (RUT-60-20)  type 
reach  tens  of  thousands  of  roentgens  per  minute,  which  resulted  in  the  their  high  pro¬ 
ductivity.  Such  radiation  is  of  low  permeability  and  is  commonly  used  for  surface 
epilation  of  large  biological  objects.  In  our  case  the  utilization  of  this  type  of  ionizing 
radiation  is  suitable  due  the  small  size  of  the  insects,  and  therefore  the  small  distance 
to  their  gonades. 

In  our  experiments  the  codling  moth  males  pupae  were  irradiated  1 — 2,  3 — 4  and 
5 — 6  days  before  the  imago  emergence  with  doses  of  20,  30,  40  and  50  thousands  rad. 


347 


Fertile  females,  mated  with  irradiated  males,  emerged  after  1 — 2  days  of  irradiation, 
layed  corresponding  64.4;  78.2;  92.8  and  99.04%  of  sterile  eggs  (6.02%  of  sterile  eggs 
in  checking  variant).  Irradiation  did  not  affect  the  longevity  and  egg-production  of  the 
insects. 

Histological  research  of  the  males’  reproductive  system  revealed  complete  désinté¬ 
gration  of  spermatogonies  and  septes  with  partial  conservation  of  spermatosoid’s  heads. 


RECENT  ADVANCES  IN  CYTOGENETIC  STUDIES  OF  THE  MOSQUITO, 

AEDES  AEGYPTI 

K.  S.  R  a  i 

(Department  of  Biology,  University  of  Notre  Dame,  Indiana,  U.S.A.) 

Considerable  progress  has  been  made  in  the  last  few  years  in  cytology  and  cytoge¬ 
netics  of  the  yellow-fever  mosquito,  Aedes  aegypti.  The  economic  importance  of  this 
species  is  well  known.  It  is  the  vector  of  several  important  human  diseases.  A  resur¬ 
gence  of  interest  in  cytogenetic  studies  of  this  species  has  been  particularly  evident 
since  about  1961.  As  a  result,  probably  more  work  has  been  done  on  the  somatic  and 
meiotic  chromosomes  and  their  response  to  irradiation  and  chemosterilants  in  this  spe¬ 
cies  than  any  other  mosquito  species.  Unfortunately,  it  has  not  yet  been  possible  to 
study  polytene  chromosomes  because  of  technical  difficulties. 

Karyotype:  The  normal  karyotype  is  characterized  by  three  pairs  of  rather  large 
chromosomes  which  are  individually  recognizable.  Based  on  their  relative  length  and 
position  of  the  centromere,  they  have  been  designated  I,  II  and  III.  In  the  brain  tissue 
they  measure  approximately  5.4,  6.9  and  7.6  p,  respectively  at  metaphase. 

Male  meiosis:  Primary  spermatocytes  form  in  the  posterior  cysts  of  the  testes 
shortly  after  population.  Cysts  are  in  various  stages  of  development  although  cells 
within  a  cyst  develop  synchrononsly.  More  than  two  chiasmata  per  bivalent  have  not 
been  observed. 

Several  meiotic  abnormalities  were  observed  in  males  of  certain  genetic  back¬ 
grounds  in  this  species.  These  included  tetraploidy  in  spermatogonial  cells  and  primary 
spermatocytes,  possibly  localized  breakage  in  the  secondary  constriction  region  in  one 
of  the  bivalents  and  occasionally  extensive  fragmentation  of  all  three  pairs. 

Gynandromorph  production:  Using  forced  copulation  and  marker  genes  on  all 
three  chromosomes,  it  has  been  shown  that  gynanders  have  different  gene  comple¬ 
ments  in  their  male  and  female  parts.  They  are  produced  by  fertilization  of  a  binuc¬ 
leate  egg  or  an  egg  and  a  polar  body  by  two  sperms. 

Radiation  cytogenetics:  Considerable  work  has  been  done  recently  on  the  cytoge¬ 
netics  of  radiation-induced  heritable  chromosomal  aberrations  e.  g.  reciprocal  translo¬ 
cations  aneuploidy  and  paracentric  inversions  and  the  evaluation  of  their  potential  for 
genetic  control  purposes.  A  sex-linked  translocation  between  the  male  determining 
chromosome  and  chromosome  II  breeds  true  in  male  progeny.  Furthermore,  this  translo¬ 
cation  has  a  high  sterility  associated  with  it.  For  these  reasons,  this  stock  may  provide 
a  useful  genetic  tool  for  population  control. 

In  a  cross  involving  an  irradiated  male  and  a  wildtype  female,  the  Fi  included 
individuals  that  were  trisomie  (2rc  =  7).  The  extra  chromosome  was  present  either  as  a 
univalent  or  a  trivalent  one. 

Cliemosterilization:  Cytogenetic  and  developmental  basis  of  chemosterilization  has 
been  investigated  in  detail.  A  commonly  used  chemosterilant,  apholate  induces  sexual 
sterility,  extensive  chromosomal  aberrations,  degeneration  of  nerve  fibers  and  of  the 
midgut.  Transplantation  experiments  involving  young  ovaries  from  apholate-treated 
mosquitoes  to  untreated  hosts  and  vice  versa  have  shown  that  humoral  factors  in  the 
hemocoel  of  treated  females  are  not  involved  in  female  infecundity. 

In  conclusion,  it  may  be  mentioned  that  cytogenetic  studies  of  mosquitoes  and  other 
vectors  provide  important  and  basic  information.  Any  genetic  manipulation  of  field  po¬ 
pulations  must  be  based  on  such  information. 
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A  RUDIMENTAL  SEX  DETERMINATION  MANNER  BY  A  MULTIPLE 
ALLELE  SERIES  IN  HYMENOPTERA  AND  LETHAL  EGG  DISTRIBUTION 

D.  V.  Shaskolsky  —  ß.  B.  IHacKOJibCKnu 


(Institute  of  General  Genetics,  Acad.  Sci.  USSR,  Moscow,  USSR) 

It  is  known  that  in  two  species  of  Hijmenoptera ,  i.  e.  Bracon  hebetor  Say  from 
the  suborder  Parasitica  and  Apis  mellifera  L.  from  the  suborder  Aculeata ,  an  analogous 
(probably  also  homologous)  sex  gene  is  found,  consisting  of  a  great  series  of  multiple 
alleles.  Eggs  homozygous  for  the  sex  gene  are  lethal  and  give  no  imago.  It  can  be 
supposed  that  such  a  gene  existed  in  the  ancestors  of  the  Hymenoptera ,  or  at  least 
of  the  suborder  Apocrita. 

Our  analysis  (Shaskolsky,  1966)  of  theoretical  populations  of  the  honey  bee, 
suits  also  other  social  Hymenoptera  shows  that  the  amount  of  homozygous  lethal  eggs  in 
random  mating  populations  ( Qp )  stands  in  inverse  proportion  to  the  number  of  sex 

gene  alleles:  Qp=l/A...  (1),  where  A  is  the  number  of  alleles  in  population.  Calcula¬ 
tions  according  to  formula  (1)  for  instance  show  that  at  the  Brazil  apiary  (Laidlaw, 
Gomes,  Kerr.  1956)  where  12 — 13  sex  gene  alleles  have  been  found,  8%  of  «bad»  eggs 
were  layed  (Qp  =  V12  =  0.08) .  In  populations  produced  through  paired  matings,  the 
majority  of  the  females,  a  little  less  than  (A  — 2).  A  must  not  lay  lethal  eggs,  and  the 
minority  —  a  little  more  than  2 /A,  must  lay  50%  lethal  eggs. 

It  is  known  that  the  queens  of  the  honey-bee  and  of  some  other  social  Hymenoptera 
mate  by  polyandry.  This  tells  on  the  number  of  lethal  eggs  which  for  every  queen 
amounts  to  a  definite  sum  within  limits  of  (@^(??<  50%)  ...  (2) .  As  polyandry  almost 

completely  prevents  the  colony  from  the  occurence  of  queens  giving  a  high  percentage 
of  lethal  eggs,  we  suppose  that  it  must  be  widely  spread  in  social  Hymenoptera. 

Along  with  useful  morphogenetic  action  the  sex  gene  becomes  harmful  destroying 
a  considerable  part  of  the  populations  eggs  (of  about  1/A).  Harmful  genes  do  not 
occure  in  phylogenesis.  We  consider  that  the  sex  gene  arose  in  the  ancestors  of  Hyme¬ 
noptera  as  a  useful  gene  lying  at  the  foundation  of  a  peculiar  manner  of  sex  determi¬ 
nation,  termed  by  us  as  «polyallelic».  Under  the  conditions  of  the  polyallelic  manner 
there  was  no  parthenogenesis  and  the  homozygous  males  were  normal.  The  percentage 
of  males  amounted  to  Qp=l/A  and  was  fixed  by  natural  selection.  The  polyallelic 
manner  determining  the  sex  by  means  of  hereditary  segregation,  was  substituted  by  a 
contemporary  manner,  determining  the  sex  by  means  of  fertilization.  The  contemporary 
manner  enables  the  instinct  to  determine  the  sex  of  the  egg  when  the  egg  is  being 
laid.  It  is  useful  for  species  and  may  be  one  of  the  causes  of  the  substitution.  We  con¬ 
sider  that  homozygous  lethal  eggs  are  the  rudiments  of  the  polyallelic  sex  determina¬ 
tion  manner. 

We  suppose  that  under  the  action  of  the  described  rudiment  of  the  polyallelic 
manner  of  sex  determination  the  following  phenomena  must  be  observed: 

a)  in  solitary  Hymenoptera  multiplying  by  paired  matings,  one  out  of  from  5  to 
30  females  lay  50%  of  lethal  eggs  among  her  fertilised  eggs,  while  other  females  do 
not  lay  such  «bad»  eggs  at  all; 

b)  in  social  Hymenoptera ,  as  a  result  of  polyandry,  lethal  eggs  distributed  more 
equally  —  scores  are  two  percentages  of  queens  do  not  give  them  at  all,  while  the 
rest  lay  low  percentages  (on  the  whole  0  <  Qq  50%). 


ZUR  ZYTOLOGIE  UND  ZYTOTAXONOMIE  DER  ADELGIDAE 

( HOMOPTERA ,  APHIDINA) 

A.  W.  Stef  fan 

(Institut  für  allgemeine  Zoologie  der  Johannes-Gutenberg-Universität,  Mainz,  BRD) 


Die  Adelgidae  oder  Fichtengallenläuse  weichen  nicht  nur  in  ihrer  Morphologie 
und  Ethologie  von  allen  anderen  Aphidina  ab,  sondern  zeigen  auch  Besonderheiten 
hinsichtlich  ihrer  Zytologie:  Generell  erfolgt  bei  den  Blattlausen  die  geschlechts- 
bestimmung  in  der  Sexualis-Generation  durch  einen  XX— XO-Mechanismus,  wobei  das 
6  heterozygot  ist.  Nur  übereinstimmend  mit  denen  der  Phylloxeridae  besitzen  dagegen 
die  partlienogonen  99  der  Adelgidae- Biospecies  und  -Agamospecies  so  wie  das  Se- 
xualis-9  neben  den  Autosomen  zwei  X-Chromosomen-Paare;  dem  Sexualis-<3  fehlt  aus 
jedem  Paar  ein  Partner. 

Ebenfalls  im  Gegensatz  zu  den  Verhältnissen  bei  den  meisten  anderen  Blattläusen 
werden  Sexualis-9  und  Sexualis-c?  nicht  von  ein  und  derselben  Sexupara  hervorge- 
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bracht.  Vielmehr  produziert  eine  sog.  Gynopara  ausschliesslich  Sexualis  —  99  und 
eine  Andropara  ausschliesslich  Sexualis-dcL  Bereits  nach  der  Sexualis-Generation 
erfolgt  eine  Aufspaltung  der  Generationsfolge  des  Holozyklus  in  einen  Gynopora-Se- 
xualis-9-Zweig  und  einen  Andropara-Sexualis-<?Zweig.  Nicht  nur  Gynopara  und  Andro¬ 
para  unterscheiden  sich  chromosomal  voneinander,  sondern  gleichartig  alle  vorausge¬ 
henden  Generationen  der  beiden  Reihen  einer  pentamorph-holozyklischen  Biospecies: 
Fundatrix,  Alata-migrans,  Hiemosistens.  Alle  Individuen  aller  parthenogonen  Generatio¬ 
nen  der  Gynopara-Reihe  bestitzen  zwei  normale  X\-  und  zwei  normale  ^-Chromosomen. 
Bei  allen  Individuen  aller  parthenogonen  Generationen  der  Andropara-Reihe  dagegen 
sind  nur  die  beiden  kleineren  X2-Chromosomen  normal  ausgebildet,  von  den  beiden 
grosseren  Xi-Chromosomen  aber  ist  das  eine  im  Verhältnis  von  etwa  1  :  5  fragmentiert. 
In  Übereinstimmung  mit  den  von  Morgan  (1912)  für  die  Phylloxeridae  nachgewiesenen 
Eigenheiten  wird  angenommen,  dass  es  sich  bei  dieser  Fragmentation  um  die  Vorbe¬ 
reitung  der  Elimination  je  eines  der  beiden  X-Chromosomen  zur  Production  der  Se- 
xualis-ch?  handelt.  Die  unter  diesen  Umständen  bei  den  Sexualis-cfö  mögliche  Er¬ 
zeugung  von  zweierlei  Spermien,  nämlich  solchen,  mit  einem  unfragmentierten  XrChro- 
mosom  und  solchen  mit  einem  fragmentierten,  wurde  noch  nicht  nachgeprüft. 

Es  wurde  dagegen  festgestellt,  dass  alle  Angehörigen  der  parthenogenen  Progre- 
diens-Generationen  des  Parazyklus  einer  Biospecies  ebenso  wie  die  der  99-Reihe  nur 
unfragemtierte  ÄVChromosomen  besitzen.  Daraus  wird  geschlossen,  dass  diese  par- 
thenogenetischen  Parazyklen  nur  mit  der  99-Rcihe  eines  Holozyklus  in  Verbindung 
stehen,  und  dass  die  Hiemosistentes  der  ctö-Reihe  keine  Progredientes  hervorbringen, 
sondern  immer  direkt  zur  Andropara-Ceneration  führen.  Auch  bei  den  partenogonen 
99  der  anholozyklischen  Agamospecies  treten  niemals  in  irgendeiner  Generation 
fragmentierte  Xi-Chromosomen  auf.  Aus  dieser  Übereinstimmung  ist  zu  folgern,  dass 
alle  die  nur  aus  Progredientes  so  wie  aus  der  blind  endenden  Generationenfolge  Hiemo¬ 
sistens — Gynopara — Sexualis-9  bestehenden  Agamospecies  durch  Ausfall  order  Unter¬ 
brechung  der  ¿¿-Reihe  aus  der  9?~Reihe  mit  Progrediens-Parazyklus  holozyklischer 
Biospecies  hervorgegangen  sind. 

Durch  die  Untersuchungen  von  Frolowa  (1924)  wurden  die  Chromosomen-Sätze  von 
zwei  Adelgidae- Species  bekannt,  durch  meine  (Steffan,  1968a,  1968b,  1969)  nun  insge¬ 
samt  die  von  sieben  Biospecies  und  neun  Agamospecies.  Zwischen  den  beiden  Arten¬ 
formen  bestehen  ausser  den  oben  genannten  keine  weiteren  Unterschiede  in  den  Chro- 
mosomen-Verhältnissen.  Innerhalb  dieser  Blattläusfamilie  schwanken  die  Chromosomen- 
Zahlen  zwischen  2rc  =  18  und  272  =  24.  In  der  Subfamilia  Pineinae  mit  den  Genera  Eopi- 
neus ,  Pineus,  Pineodes,  Dreyfusia  und  Aphrastasia  liegt  die  Modalzahl  bei  2n  —  22.  Nur 
das  innerhalb  der  Dreyfusiini  und  innerhalb  der  Pineinae  als  hoher  evoluiert  zu  betrach¬ 
tende  Genus  Aphrastasia  besitzt  2t2  =  20.  In  der  Subfamilia  Adelginae  variiert  die  Chro- 
mosomen-Zahl  zwischen  272  =  18  und  2t2  =  24:  Bei  den  Adelgini  besitzt  das  plesiomorphe 
Genus  Cholodkovskaya  2t2  =  24  und  das  apomorphe  Genus  Adelges  2t2  =  20,  bei  den 
Sacchiphantini  das  plesiomorphe  Genus  Gilletteella  2n  =  22  und  das  apomorphe  Genus 
Sacchiphantes  2t2  =  20  und  18.  Im  Laufe  der  Evolution  der  Adelgidae  erfolgte  in  allen 
Entwicklungsreihen  durch  Chromosomen-Fusion  eine  Verminderung  der  spezifischen 
Chromosomen-Anzahl.  Während  in  allen  anderen  Blattlausfamilien  neben  mehr  oder 
weniger  hohen  auch  niedere  Chromosomen-Sätze  von  2^<  1 1  Vorkommen,  zeigt  bei 
den  Adelgidae  die  niedrigste  bekannte  Zahl  von  272  =  18  an,  dass  es  sich  hier  um  eine 
relativ  altertümliche  Blattlausgruppe  handelt. 


GIANT  CHROMOSOMES  AND  CELL  PATTERNS’  IN  EPIDERMAL  CELLS 

OF  DIPTERA 

J.  M.  Whitten 

(Department  of  Biological  Sciences,  Northwestern  University, 

Evanston,  Illinois,  U.S.A.) 

The  insect  epidermal  cell  has  long  been  a  subject  of  interest  in  terms  of  cell 
differentiation  and  pattern  formation.  New  emphasis  is  placed  on  it  since  the  discovery 
of  giant  polytene  chromosomes.  It  would  appear  that  the  size  of  the  epidermal  cell, 
of  its  nucleus,  and  of  its  contained  chromosomes,  is  directly  related  to  the  volume  of 
cuticle  secreted.  Thus  a  very  tiny  tenent  hair  has  near  the  diploid  value;  a  small 
trichogen  hair  cell  has  small  polytene  chromosomes,  and  the  larger  the  trichogen  hair 
cell  the  larger  the  chromosomes.  Giant  polytene  chromosomes  are  present  in  the  very 
large  cells  of  the  developing  pulvillus  of  Diptera  Cyclorrhapha\  the  cells  secrete  the 
large  expanse  of  the  dorsal  ridged  cuticle.  In  Sarcophaga  bullata  the  male  footpad  is 
larger  than  in  the  female,  and  the  degree  of  polyteny  correspondingly  higher;  certain 
thoracic  trichogen  hair  cells  attain  as  high  a  degree  of  polyteny,  and  more  than  likely 
other  epidermal  cells  will  similarly  be  found. 
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The  chromosomes  of  both  footpad  and  trichogen  cells  show  exact  puffing  sequen¬ 
ces  throughout  adult  development,  closely  correlated  with  phases  of  growth  sequential 
cuticle  secretion  and.  in  the  case  of  the  footpad  cells,  cell  death  at  emergence.  Diffe¬ 
rences  in  puffing  patterns  between  footpad  and  trichogen  cell  chromosomes  seem  to  be 
reflected  in  specific  cell  differences,  not  surprising  if  puff  activity  reflects  gene  acti¬ 
vity  of  the  chromosomes. 

Differences  between  the  various  epidermal  cells  of  an  individual  insect  seem  to  lie 
in  cell  shape,  in  distribution  of  the  cuticle  layers,  and  cell  size.  Polyteny  of  the  chro¬ 
mosomes  seems  to  be  directly  related  to  cell  size,  for  a  particular  cell  type,  whether 
footpad,  tracheal  or  trichogen.  Cuticular  pattern  seems  to  be  less  variable  than  might 
at  first  be  supposed,  and  lies  largely  in  the  discontinuous  distribution  of  dense  exo¬ 
cuticle.  This  layer  is  easily  homologised  in  tenent,  trichogen,  footpad  and  tracheal  cells 
(as  the  taenidium).  Since  this  layer  is  composed  of  protein  and  chitin.  with  fibres 
arranged  along  the  long  axis  of  the  «wedges»  one  would  anticipate  finding  disconti¬ 
nuous  distribution  of  cytoplasmic  elements;  evidence  so  far  has  shown  correlated 
discontinuous  distribution  in  golgi  complexes.  A  basic  pattern  seems  to  be  that  of  pa¬ 
rallel  ridges  containing  wedges  of  dense  exocuticle.  In  the  footpad  the  ridges  run  pro- 
ximo-distally;  in  the  tracheal  cell  the  cells  and  their  ridges  are  arranged  circumfe¬ 
rentially  in  the  form  of  a  tube  of  epithelium.  The  cells  may  produce  taenidial  rings 
or  a  spiral  taenidium.  In  the  adult  air  sac  of  Sarcophaga ,  the  cells  are  orientated  at 
right  angles  to  the  normal  tracheal  arrangement,  so  that  in  this  case  the  parallel 
ridges  are  longitudinally  arranged.  In  the  case  of  the  trichogen  hair  cell,  the  cuticle 
is  essentially  triangular  with  parallel  disto-proximal  ridges,  meeting  and  forming 
a  «seem»  along  the  long  axis  of  the  hair. 

These  various  epidermal  cells  are  of  particular  interest  with  respect  to  inter-speci¬ 
fic  chromosomal  differences,  and  with  respect  to  problems  of  pattern  formation  in  the 
various  epidermal  elements.  With  respect  to  the  latter,  implantation  experiments  of 
leg  imaginai  discs  show  greater  reduction  in  tactile  than  chemorector  hair  development. 
Correlated  with  chromosome  studies  and  electron  microscopy  of  cellular  differences, 
such  experiments  may  help  to  throw  light  on  problems  of  pattern  formation  among 
the  epidermal  cells. 


HHTOXHMHHECKHE  H3MEHEHHH  THnOßEPMBI  HACEKOMBIX 

nPH  METAM0PCD03E 

N.  P.  Zelenkova  —  H.  II.  3ejieHKOBa 

(Ka3dHCKUÜ  MeduiÇUHCKUÜ  UHCTUTÌJT,  CCCP ) 

MeTOflaMH  n^HToxHMHH  h  n;HTO(|)n3HOJiorHH  H3yuajiHd>  H3MeHeHHH  b  rnnoftepMe  ^y- 
6oBoro  mejiKonpnfla  ( Antheraea  pernyi),  TyTOBoro  mejiKonpn^a  ( Bombyx  mori)  h 
öojibhioh  BOCKOBOH  mojih  ( Galleria  mellonella).  Ha  TOTajiBHBix  npenapaTax  n  cpe3ax 
rnnoßepMLi  ryceHnn;,  npeßKyKOJiOK  h  KynojioK  H3yuajiacB  Mop^ojiorna  TKaHH,  onpefle- 
jihjiocb  coflepmaHne  n  pacnpeAejiemie  HyKJieimoBLix  khcjiot,  öejmoB,  nojincaxapnflOB  n 
(JjepMeHTOB  (khcjioh  $oc(J)aTa3i>i,  cyKn;HHaTßerH,a;poreHa3Li,  TnH-,n;Ha(f)opa3Li  n  ßp.). 
MeTOßOM  BHTaJiLHon  OKpacKH  OCHOBHHMH  KpacHTejiHMH  nccjießOBajiacB  $yHKn,HH  rpaHy- 
JI00Öpa30BaHHH  KJieTOK. 

M3MeHeHHH  b  rnnoßepMe  H3yueHHBix  HacenoMBix  oTMeuaiOTcn  ynœ  b  Hauajie  OKyKJin- 
BaHH h:  b  HecKOJiBKo  yBejinueHHBix  KJieTKax  n  n,n,pax  rnnoAepMBi  B03pacTaer  coffepwaHHe 
HyKJieHHOBBix  khcjiot;  npoHCxoftHT  MaccoBoe  ßejiemie  KJieTOK  mhto3om  (co^epmaHne 
PHK  npn  3tom  He  yMeHBmaeTcn);  BCTpenaiOTcn  ainnnnecKHe  mhto3bi,  aMHTOTHuecKne 
nepeTHJKKH  h  (^parMeHTaipm  n/i;ep.  HaumiaeT  OTCJiaHBaTBcn  KyTHKyjia  ryceHHu,Bi.  B  rn- 
no^epMe  npe,n,KyK0Ji0K  H3MeHneTCH  aKTHBHocTB  pn,n,a  $epMeHTOB.  JIh3ocombi,  ocoöemio 
xopomo  BBiHBJineMBie  y  bockoboh  mojih  (peaKijnen  Ha  KHCJiyio  (J)oc<J)aTa3y) ,  yKpyn- 
HHiOTCH.  ycHJiHBaioTCH  peaKHiHH  Ha  cympraaTAerH^porenasy,  TnH-,n;Ha(|)opa3y.  y  ho3a- 
hhx  npe^KyKOJioK  3HauHTejiBH0  B03pacTaeT  BBicoTa  rnno,n;epMajiBHBix  KJieTOK,  n^pa  npn 
3TOM  paCHOJiaraiOTCH  B  HeCKOJIBKO  pHflOB.  MHT03BI  HpOHCXOftHT  KaK  B  HJIOCKOCTH,  na- 
pajuiejiBHOH  noBepxHocTH  njiacTa,  TaK  n  nepneHflHKyjiapHo  eMy,  uacTBi  arannuecRne 
MHT03BI. 

B  pn^e  ynacTKOB  rnno,n;epMBi,  ocoöemio  b  odjiacTH  rpy^HBix  cerMeHTOB,  nponcxoftHT 
o6pa30Baime  b  KJieTKax  6a3o$HJiBHBix  tjibiöok.  Oæhh  h3  hhx  BBi,a,ejiHK)TCH  n^paMH  h  co- 
AepjKaT  JfHK,  ^pyrne  —  PHK.  Ohh  ftaiOT  TaKîKe  nojioîKHTejiRHBie  peaKn;Hn  Ha  öejion, 
nojincaxapH^Bi  h  (|)epMeHTBi.  TaKHM  oöpa30M,  nponcxoftHT  hojihbih  hjih  uacTHHHBiii  pac- 
naA  HeKOTopBix  kjictok  rnnoftepiviBi.  Ba30$HJiBHBie  tjibiôkh  nocTynaiOT  b  ftaJiBHeäineM 
uepe3  nepepBiBBi  b  yTOJiiqeHHOH  6a3ajiBHOH  MeMÔpaHe  b  hojioctb  Tejía  h  no^BepraioTCH 
d)aron;HT03y.  B  bthx  MecTax  o6pa3yeTcn  HOBan  6a3aJiBHaa  MeMÖpana  3a  cueT  MajioflH(|)- 
{^epeHpnpoBaHHBix  coejpiHHTejiBHOTKaHHBix  KJieTOK.  XapaKTepHO,  uto  npoqeccBi  thcto- 
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jiH3a  h  rncToreHesa  HAyT  b  rnnoAepMe  npn  MeTaMop$03e  OAHOBpeMeHHO  h  nacTO  no 
coce^CTBy  Apyr  c  flpyroM. 

Ilpn  npeBpamemin  KJieTOK  rnnoAepMLi  b  najmca^HUH  anHTejmn,  BtiAejiHiomHH 
KyTnnyjiy  KynoJiKH,  b  KJieTKax  coxpaHaeTCH  noBLimeHHoe  coinepjKaHne  HyKJienHOBtix 
KHCJioT.  y  TyTOBoro  mejiKonpHßa  jih30C0mli  yKpynneHBi,  ho  hx  KOJinnecTBO  Memme, 
neM  b  rnnoflepMe  ryceHnn;.  B  rnnoAepMe  npe^nyKOJioK  AyöoBoro  mejmonpHfla  n  bocko- 
boh  Mojin  peaKBiHH  Ha  KncJiyio  $oc$aTa3y  BLipajKeHa  hgckojibko  cnjitHee.  B  stom  otho- 
meHHH  HMeeTCH  HeKOTopun  napaJiJieJiH3M  c  nHTeHCHBHOCTbio  peaKn,nn  rpaHyjioo6pa3o- 
Bannn  b  rnnoAepMe  y  Toro  hjih  nHoro  BH^a  HaceKOMLix. 

Pe3KOe  B03paCTaHHe  aKTHBHOCTH  H  KHCJIOH  $OC($aTa3LI  H  ^epMeHTOB  AMXaHHH 
HaÖJiiOAaeTcn  b  tkbhhx  (b  tom  nncjie  b  rnnoAepMe)  KynonoK  b  cepeAHHe  HHM(|)03a. 
B  pacnaAaioiAHXCH  ynacTKax  tkbhh  oÔHapyjKHBaiOTCH  npe3Bi>maHHo  KpynHLie,  pa30yx- 
nme  jihsocomli  n  rpaHyjiH  $opMa3aHa. 

TaKHM  o6pa30M,  MOÎKHO  SaKJIIOHHTb,  HTO  H3MeHeHHH  rHHOAepMU  HaceKOMHX  BO 
BpeMH  MeTaMop$03a  hocht  xapaKTep  nepeAH<£$epeHn;HpoBKH  TKaHH.  Ilpn  3tom  nponc- 
xoaht  n,ejibiH  KOMHJieKC  H3MeHeHHH  KJieTOK,  HeKOToptie  H3  hex  xapaKTepHLi  H  AJIH  $op- 
MHpoBaHHH  3M6pnoHaJii>HLix  TKaHen,  a  TaKjKe  AJiH  npon;eccoB,  npoHCxoAHEAHx  npn  pere- 
Hepan;HH  n  npn  HeKOTopux  naTOJiornnecKnx  coctohhhhx.  Bojiee  Jia6njibHoe  cocTOHHne 
KOJiJioHAOB  n;HTonJia3MLi,  HApa  KJieTOK,  H3MeHeHne  aKTHBHOCTH  pHAa  $epMeHTOB  conpo- 
BOJKAaiOT  nepecTpoHKy  TKaHH  n  cnocoöcTByiOT  $opMOo6pa30BaTejiBHi>iM  npon,eccaM,  npo- 
hcxoahih¡hm  b  Hen.  HapnAy  c  3thm  HaAO  otmothtb,  hto  bo  BpeMH  nepeAH^)(|)epeHi]¡HpoBKH 
npn  MeTaMop(|)03e  rnnoAepMa  6ojiee  nyBCTBHTejiBHa  k  BHemHHM  bo3A6hctbhhm.  06  stom 
roBopHT  h  H3MeHeHHe  (|)yHKi];HH  rpaHyjioo6pa30BaHHH  KJieTOK,  h  HeKOTopbie  HaöjnoAe- 
hhh  ho  ahtoxhmhh  nojiH3Apo3a  y  H3yneHHLix  HaceKOMLix. 


C  E  K  IÍ  H  H  4.  (PH3H0JI0rHfl  (BKJIIOTAfl  nOBEflEHHE),  EHOXHMIÏH 
SECTION  4.  PHYSIOLOGY  (INCLUDING  BEHAVIOUR),  BIOCHEMISTRY 


ZUR  DIAGNOSTISCHEN  BEDEUTUNG  DER  INSEKTENHÄMOLYMPHE 
FÜR  DIE  EINSCHÄTZUNG  DES  GESUNDHEITSZUSTANDES  VON 

SCHÄDLINGSPOPULATIONEN 

H.  Adam 

(Deutsches  Entomologisches  Institut,  Eberswalde,  DDR) 


Untersuchungen  über  die  Aufgaben  der  Hämolymphe  der  Insekten  im  Rahmen  des 
Stoffwechselgeschehens  des  Insektenorganismus  nehmen  in  jüngster  Zeit  einen  immer 
breiteren  Raum  ein.  Dabei  stehen  die  vielfältigen  Fragen  humoral  oder  cytar  bedingter 
Abwehrreaktionen  sowie  Immunitäts  —  bzw.  Resistenzerscheinungen  gegen  endogene 
Parasiten,  pathogene  Mikroorganismen  als  auch  Insektizide  im  Brennpunkt  des  In¬ 
teresses. 

Neben  den  in  der  Hauptsache  humoral  bedingten  unspezifischen  natürlichen  Im¬ 
munitätserscheinungen  spielen  die  aktiven  Reaktionen  der  Hämocyten  eine  wesent¬ 
liche  Rolle. 

In  diesem  Zusammenhang  kommt  beispielsweise  den  hämolytischen  Reaktionen 
des  Wirtsorganismus  auf  Eier  und  Larvenstadien  endoparasitischer  Insektenarten  eine 
besondere  Bedeutung  zu,  wobei  hinsichtlich  der  Fragen  der  Wirtswahl  —  sowie  den 
Problemen  der  Monophagie,  Polyphagie  und  Pantophagie  —  den  ökologischen  Konse¬ 
quenzen  dieser  Erscheinungen  häufig  nicht  Rechnung  getragen  wird. 

Aus  dem  in  der  einschlägigen  Literatur  niedergelegten  Stand  der  Kenntnisse  zu 
diesem  Fragenkomplex  ist  nicht  ersichtlich,  inwieweit  bei  der  Beurteilung  der  Wirk¬ 
samkeit  hämolytischer  Abwehrreaktionen  die  gesetzmässigen  Zusammenhänge,  die 
zwischen  dem  jeweiligen  Zustand  der  Witshämolymphe  und  dem  der  Embryonalent¬ 
wicklung  des  Parasiten  wirken,  Berücksichtigung  gefunden  haben. 

Wie  eigene  Untersuchungen  über  die  hämocytaren  Abwehrreaktionen  von  Strongy- 
logaster  xanthoceros  Steph.  und  Strongylogaster  lineata  Christ,  gegen  ihre  gemeinsa¬ 
men  Parasiten  Mesoleius  niger  Grav.  und  Holocremnus  transiens  Rtzb.  ergeben  haben, 
ist  die  Wirksamkeit  der  Abwehrreaktion  abhängig  von  den  quantitativen  Schwankun¬ 
gen  der  Hämocytenzahlen  während  der  Larvalentwicklung  der  Wirtes,  in  der  Haupt¬ 
sache  aber  von  den  in  diesem  Zusammenhang  auftretenden  qualitativen  Verände¬ 
rungen  der  Hämolymphe,  besonders  der  phagozytischen  Hämocytentypen. 

Weiterhing  wurde  festgestellt,  dass  die  Anwesenheit  eines  Parasiteneies,  besonders 
aber  der  Primärlarve  in  der  Hämocoele  der  parasitierten  Wirtslarve  Veränderungen 
bewirkt,  die  als  signifikante  Merkmale  im  Blutbild  erkannt  werden  können. 

Bereits  wenige  Stunden,  nachdem  die  Parasitenlarve  mit  der  Wirtshämolymphe 
in  Berührung  kam,  konnten  —  vermütlich  durch  den  Einfluss  von  Speichelsekreten  — 
in  den  entsprechenden  Blutausstrichen  unförmig  vergrösserte  phagocytäre  Mikro-  und 
Makronucleocyten  in  grosser  Zahl  beobachtet  werden,  die  unter  Auflösung  ihrer  Zell¬ 
kerne  degenerierten  und  sich  zu  plasmoidalen  Aggregaten  zusammenschlossen.  Diese 
Erscheinung  griff  im  weiteren  Parasitierungsverlauf  auch  auf  andere  Hämocytentypen 
über,  und  der  Anteil  an  spezialisierten  Blutelementen  verringerte  sich  rapide  und 
führte  schliesslich  soweit,  dass  nach  einigen  Tagen  der  Anwesenheit  der  Parisitenlarve 
fast  nur  noch  pathologisch  veränderte,  ellipsen —  oder  spindelförmige  Proleukocyten 
nachzuweisen  waren,  deren  Auftreten  als  sicherstes  Merkmal  für  einen  erfolgreichen 
Parasitierungsverlauf  gewertet  werden  kann. 

Die  Signifikanz  dieser  Erscheinungen  konnte  an  einigen  hundert  Beispielen  nachge¬ 
wiesen  werden;  ferner  wurde  festgestellt,  dass  die  durch  eine  Parasitierung  hervorge¬ 
rufenen  Veränderungn  in  der  Hämolymphe  typisch  und  klassifizierbar  sind.  Unter  Um¬ 
standen  konnten  bereits  90  Stunden  nach  der  Infektion  anhand  von  Blutbildern  defi¬ 
nitive  Angaben  über  den  Ausgang  des  Parasitierungsverlaufes  gemacht  werden! 


23  Tpyju.i  XIII  M3K 


353 


Weitere  Studien  an  der  Hämolymphe  einer  Reihe  von  Schadinsekten  wiesen  auf 
die  Rolle  des  Insektenblutes  bei  der  Abwehr  von  pathogenen  Mikroorganismen 
hin. 

Spezielle  Unterauchungen  über  die  Wirkung  von  Bacillus  thuringiensis  Berk — Prä¬ 
paraten  mit  verschiedenen  Konzentrationen  auf  Raupenstadien  des  Kiefernspanners 
Bupalus  piniarius  L.  haben  gezeigt,  dass  auch  hierbei  den  hämolytischen  Abwehrreak¬ 
tionen  eine  besondere  Rolle  zukommt.  Bei  Verwendung  von  Konzentrationen  von  1  und 
2%  traten  bereits  wenige  Stunden  danach  in  den  cytären  Bestandteilen  des  Blutes  Ver¬ 
änderungen  auf,  die  als  eine  Plagocytose  des  in  die  Hämocoele  eingedrungenen  En¬ 
dotoxins  von  Bacillus  thuringiensis- Sporen  zu  werten  sind,  die  durch  vorhergehende 
bakteriolytische  Prozesse  des  Darmepithels  zur  Wirkung  gelangen. 

Anhand  von  den  im  kontinuierlichen  Rhythmus  angefertigten  Blutbildern  konnte 
der  Verlauf  der  Infektion  aufgrund  typischer  Veränderungen  spezialisierter  Blutele¬ 
mente  verfolgt  werden.  Unter  Verwendung  der  genannten  letalen  Konzentrationen 
wurde  ein  Absterben  der  Raupen  nach  6—18  Tagen  beobachtet. 

Am  Beispiel  von  Infektionen,  die  mittels  subletaler  Dosierungen  hervorgerufen 
wurden,  konnten  die  in  den  einzelnen  Hämocyten  auftretenden  Veränderungen  genauer 
untersucht  und  unter  Annahme  einer  eventuellen  sekundären  «Exotoxin»-Bildung  wei¬ 
tere  Angaben  über  die  Kapazität  der  hämocytär  bedingten  Abwehrreaktionen  erhalten 
werden.  Zur  vergleichenden  Beurteilung  des  Infektionsverlaufes  letaler  und  subletaler 
Dosierungen  von  Bacillus  thuringiensis  —  Präparaten  wurden  die  in  den  entsprechenden 
Blutbildern  auftretenden  Veränderungen  klassifiziert  und  als  Ausgangsbasis  für  die 
Bestimmung  des  Infektionsgrades  benutzt. 

Weitere  Untersuchungen  über  den  Verlauf  der  Bakterieninfektionen  haben  gezeigt, 
dass  die  Abwehrreaktionen  der  Hämolymphe  auch  in  diesem  Fall  abhängig  sind  von 
der  qualitativen  Zusammensetzung  und  von  den  quantitativen  Schwankungen  der  rela¬ 
tiven  Blutzellenzahlen  und  damit  weiterhin  abhängig  von  der  jeweiligen  Entwicklungs¬ 
phase  der  Raupen. 

Aufgrund  dieser  Beobachtungsergebnisses  sowie  weiterer  umfangreicher  Testver¬ 
suche  an  verschiedenen  Lepidopteren  und  Tenthrediniden-Arten  drängt  sich  die  Schluss¬ 
folgerung  auf,  bei  Insekten  exogen  inszenierte  Störungen  im  Stoffweckseigeschehen 
anhand  von  histochemisch  determinierten  Blutausstrichen  bzw.  Blutbildern  festzustellen 
und  entsprechend  zu  deuten! 

Obwohl  zahlreiche  Autoren  sich  mit  den  verschiedensten  Untersuchungen  über  die 
Insektenhämolymphe  beschäftigt  haben,  finden  sich  doch  fast  keine  Hinweise,  ob  auch 
dem  Blut  der  Insekten  eine  ähnaliche  Rolle  zugewiesen  werden  kann,  wie  sie  z.  B.  in 
der  human-  oder  veterinärmedizinischen  Praxis  gebräuchlich  ist. 

Schon  vom  heutigen  Stand  der  Kenntnisse  der  Insektenhämolymphe  wäre  sogar 
im  Weiteren  an  die  Möglichkeit  zu  denken,  den  allgemeinen  Gesundheitszustand  einer 
Schädlingspopulation  unter  Zugrundelegung  eines  repräsentativen  Querschnittes  anhand 
von  entsprechenden  Blutbildern  einzuschätzen,  oder  die  Wirksamkeit  eines  zum  Ein¬ 
satz  gelangten  Mittels  —  sei  es  nun  chemischer  oder  biologischer  Natur  zu  beurteilen, 
zumal  in  der  Sowjetunion  diese  Möglichkeit  bereits  als  eine  spezielle  Prognose-Methode 
für  den  Goldafter  ( Euproctis  chrysorrhoea  L.)  seit  einiger  Zeit  mit  gutem  Erfolg  prak¬ 
tiziert  werden  soll. 

In  diesem  Zusammenhang  sei  auch  auf  die  Untersuchungen  von  Blazejewska  ver¬ 
wiesen,  die  den  Einfluss  verschiedener  Insektizide  auf  die  Hämolymphe  von  Pteronidea 
(Nematus)  ribesii  Scop.,  Drosophila  melanogaster  Meig.,  Pieris  brassicae  L.,  Blatta  ori¬ 
ent  al  is  L.  und  Leptinotarsa  decemlineata  Say  untersucht  hat.  Die  dabei  von  der  Autorin 
beobachteten  Veränderungen  in  der  Hämolymphe  —  speziell  einiger  Hämocytenformen — 
werden  von  ihr  ebenfalls  als  signifikant  angesehen,  obwohl  allerdings  ein  direkter  Ver¬ 
weis,  diese  Erscheinungen  für  diagnostische  Zwecke  auszunutzen,  nicht  erfolgt  ist. 
Schliesslich  seien  auch  noch  die  Untersuchungen  Messners  (1965)  erwähnt,  der  darauf 
hinweist,  dass  Aufgrund  der  jetzigen  Kenntnisse  der  humoralen  Abwehrreaktionen  (Ly- 
sozym-Muramidase)  bei  Insekten  im  Zusammenwirken  mit  anderen  aktiven  und  passi¬ 
ven  Schutzeinrichtungen  Aussagen  über  die  Brauchbarkeit  bestimmter  Bakterienarten 
als  bakterielle  Insektizide  gemacht  werden  können. 

Es  liegen  bereits  Anzeichen  vor,  dass  die  humorale  Reaktionsbereitschaft  als  ein 
einfacher  Indikator  für  den  Gesundheitszustand  der  Insekten  in  der  prognostischen 
Schädlingsbekämpfung  ausgenutzt  werden  kann. 

Anhand  dieser  Beispiele  sind  also  Möglichkeiten  aufgezeigt,  die  einmal  allgemein 
auf  die  besondere  Rolle  der  Insektenhämolymphe  bei  exogen  inszenierten  Störungen 
im  Stoffwechselgeschehen  hinweisen  und  zum  anderen  die  besondere  Bedeutung  der 
dabei  zu  beobachtenden  signifikanten  Merkmale  in  den  entsprechenden  Blutbildern  he- 
rausstellen.  Deshalb  darf  wohl  mit  ziemlicher  Sicherheit  die  Schlussfolgerung  gezogen 
werden,  dem  Aussagewert  eines  Insekten-Blutbildes  eine  ähnliche  Bedeutung  beizu¬ 
messen,  wie  es  unter  humanhämatologischen  Bedingungen  praktiziert  wird. 

Inwieweit  der  Methode  einer  «Blutbilddiagnostik»  bei  Insekten,  wie  z.  B.  bei  der 
Einschätzung  des  Gesundheitszustandes  einer  Schädlingspopulation  oder  der  Beurtei- 
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lung  eines  zur  Bekämpfung  eingesetzten  chemischen  oder  mikrobiellen  Präparates 
für  eine  praktische  Prognosetätigkeit  Bedeutung  beigemessen  werden  kann,  bedarf 
allerdings  weiterer  Untersuchungen. 


HEKOTOPLIE  BOIIPOCLI  0H3HOJIOrHH  IIPÏTAHHH  H  9nH300T0JI0rHHECK0E 

3HAHEHHE  CJIEIIHER 

A.  N.  Alexeev,  P.  A.  T  s  c  h  i  r  o  v  —  A.  H.  A  ji  e  k  c  e  e  b,  II.  A.  U  n  p  o  b 

(L(eHTpajibHbiü  HaxjHHO-uccjiedoearejibCKUü  de3uncßeKi{uoHHbiü  uhctutijt 

MuH3dpaea  CCCP,  Mocnea,  u  HncruTyr  öuojiozuu  AH  KupzCCP,  &pijH3e,  CCCP) 

CyipecTBOBaHne  cjienHen  TecHo  CBH3aH0  c  boæoh,  KOTopyio  onn  nponycnaiOT  uepe3 
opraHH3M  b  SojiLimix  KOJinnecTBax.  3ia  $ii3HOJiorHuecKaH  ocoSemiocTB  Momer  cjiyjKHTB 
OflHHM  H3  rJiaBHLIX  MOMeHTOB  3apaJKeHHH  HX  TaKHMH  TeCHO  CBH3aiIHBIMH  C  BOftOH  HH- 
(|)eKn,HHMH,  Kan  jincTepno3  n  jienTocnnpo3. 

MeroflOM  npHiiy^HTejiBHoro  fl03npoBaHHoro  KopMJiemiH  Hann  BBincHeHBi  neKOTopBie 
OCOÖeHHOCTH  $H3HOJIOrHH  HHTaHHH  CJienHeÜ.  Pa3JIHHHBIMH  JKHflKOCTHMH  (KpOBB,  cnpon, 
BOfla)  öbijio  HaKopMJieHo  182  cjienHH  ueTBipex  bii^ob:  Chrysops  mlokosiewiczi  Big.,  Hy- 
bomitra  peculiaris  Szil.,  Tabanus  autumnalis  L.,  Haematopota  pallens  Lw. 

y  CTaHOBJieHO,  UTO,  HeCMOTpn  Ha  OP,HHaKOBBie  yCJIOBHH  rOJIO^aHHH,  BBI^eJIHIOTCH 
ÖBiCTpo  h  MeßJieHHO  HBioipue  rpynnBi  cjienHen.  y  Bcex  cjienHen  CHanajia  3an0JiHHJiHCB 
nepeftHHH  h  cpe^Hna  khhikh,  3areM  3a,HHHH  n  peKTyM  n  tojibko  c  B03pacTaHHeM  KOJinne- 
CTBa  norjioiqeHHOH  jkhækocth  306;  Tan,  y  T.  autumnalis  npn  norjioipeHiiH  30 — 60  mkji 
KpoBH  3o6  3anoJiHHJicn  b  oflHOM  cjiyuae  h 3  flecHTH,  a  npn  noraorgeHiiH  70 — 160  mkji  — 
B  nnTH  113  CeMH.  B  CBH3H  C  TeM,  UTO  BO^a,  CHpon  HJIH  KpOBB  B  30Öe  OÖHapyJKHBaiOTCH 
tojibko  nocjie  3HanHTeJiBHoro  3anojiHeHHn  KnmeuHHKa,  mojkho  npe,n;nojiojKHTB,  hto  3o6 
HBJiaeTCH  pe3epBHOH  eMKOCTBio,  BBinojiHHioipeH  ^yHKpnio  xpaHeHHH  3anacoB  jkh^kocth. 

OnBiTaMH  no  KopMjieHiiio  cjienHen  cycneii3HHMH  H3  B03ÖyAHTejieH  jiHCTepno3a  ( Lis¬ 
teria  monocytogenes)  h  JienTOcnripo3a  ( Leptospira  grippothyposa)  ycraHOBJieHa  cno- 
coöhoctb  cjienHen  BocnpimiiMaTB  h  coxpaiiHTB  b  cBoeM  opraHii3Me  3thx  B036y,n;HTejieH. 

Bo3Öyji;HTeJieM  JiHCTepno3a  HH(|)Hn,HpoBajiH  Hybomitra  peculiaris ,  Tabanus  autum¬ 
nalis  h  Haematopota  pallens ,  KOTopBie  3apa3H.niicB  b  100%  cjiynaeB.  üpn  nonaßaHHH 
zjaJKe  He3HauHTejiBiiBix  KOJinnecTB  (cothh)  mhkpoôhbix  kjictok  b  KiimeuHHK  cjienHeü 
b  TeneHne  12 — 24  nac.  nponcxo^HT  yBejinuemie  niicjia  hx  30  10  tbic.  pa3.  Poct  nncjia 
JincTepHH  b  opraHH3Me  cjienHen  orpaHHUHBaeTcn  iiCToipemieM  3anaca  nHTarejiBHBix  Be- 
ipecTB  n,  B03MOHÍHO,  HaKonJieHHeM  npo/jyKTOB  MCTa6oJiH3Ma  MHKpoöoB.  J^oKopM  Haema¬ 
topota  pallens  KpoBBio  BCJiep;  3a  3apajKenneM  cycneH3Hen  JincTepHH,  npuroTOBJieHHOH  Ha 
(|)H3HOJiorHnecKOM  pacTBope,  yBejinuHBaji  ypoBeHB  3apameHHOCTH  b  100  pa3  no  cpaBHe- 
HHio  c  3apa>KeHHeM  6e3  nocjiejiyiomero  ßOKopMa  KpoBBio.  CTHMyjinpoBaHHe  pa3MHO>Ke- 
HHH  Listeria  monocytogenes  KpoBBio  h  pocT  KOJinnecTBa  hx  b  Teuemie  cyTOK  noKa3H- 
BaiOT,  uto  cjienHH  MoryT  pa3H0CHTB  3Ty  HH^eKpHio,  3arpH3HHTB  BHemmoK)  epe, Ay  h,  bo3- 
mojkho,  MexaHHuecKH  nepe^aBaTB  ee  3ji,opoBBiM  jkiibothbim. 

EcTecTBeHHo  npe^nojiojKHTB,  hto  jiHCTepim,  nonaBmne  b  KiimeuHHK  cjiennen  c  bo- 
Æoü  (b  ecTecTBeHHBix  ycjioBHHx)  nocjie  hx  HacBim¡eHHH  CBeJKeñ  kpobbio  jkhbothofo,  iiaii- 
PyT  OHTHMaJIBHBie  yCJIOBHH  flJIH  HHTeHCHBHOro  pa3MHOJKeHHH,  a  3aTeM  H  3arpH3HeHHH 
(^eKajiHHMH)  BHemnen  cpe^Bi. 

Bo36y,HHTejiH  JienTOcnHpQ3a  coxpaHHiOT  >KH3Hecnoco6HOCTB  b  oprann3Me  Hybomitra 
peculiaris  h  Haematopota  pallens  6e3  nocTynjieHHH  b  hx  KnmenHHK  CBeJKeñ  KpoBH  b  Te- 
uemie  12  uac. 


OBSERVATIONS  ET  DONNÉES  EXPÉRIMENTALES  SUR  LE  FONCTIONNEMENT 
DES  GONADES  DES  LÉPIDOPTÈRES  NE  PRÉSENTANT  PAS 
D’ALIMENTATION  À  L’ÉTAT  IMAGINAL 

P.  A  1 1  e  g  r  e  t 

(Laboratoire  Biologie  Animale,  Faculté  des  Sciences,  Rennes,  France) 

Le  travail  porte  essentiellement  sur  le  Lépidoptère  pyralide  Galleria  mellonella  L „ 
Des  variations  profondes  du  fonctionnement  ovarien  ont  été  obtenues  par  des  modifi¬ 
cations  de  l’alimentation  des  larves.  Ces  variations  sont  suivies  par  deux  études  simul¬ 
tanées,  l’une,  quantitative,  portant  sur  la  production  des  oeufs,  l’autre,  histologique  et 
cytologique. 
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Développement  ovarien  normal  dans  les  conditions  optimales 


Lorsque  les  larves  sont  alimentées  sur  cire  pure  et  pollen  (30°  C,  forte  hygrométrie, 
obscurité  continue)  le  schéma  général  du  fonctionnement  ovarien  est  le  suivant:  Multi¬ 
plication  active  et  continue  des  gonies  allant  de  l’avant  dernier  stade  larvaire  au  début 
du  stade  imaginai.  Organisation  des  gaines  ovariques  très  active  dès  le  3ème  jour  pré¬ 
cédant  la  nymphose.  Vitellogenèse  active  chez  la  nymphe.  Après  une  très  courte  période 
de  vitellogenèse  abortive  qui  intéresse,  chez  la  nymphe,  le  premier  ou  les  deux  premi¬ 
ers  oeufs  de  chaque  ovariole,  la  vitellogenèse  est  complète  et  le  chorion  se  met  en 
place.  A  la  mue  imagínale  la  vitellogenèse  est  commencée  pour  un  nombre  d’ovules 
plus  grand  que  celui  des  oeufs  qui  seront  effectivement  pondus  et  le  1U  environ  de  la 
ponte  est  prête  sous  forme  d’oeufs  pourvus  de  leur  chorion.  Le  nombre  des  oeufs  qui 
complètent  cette  première  quantité  dépend  des  conditions  de  vie  de  l’adulte  (féconda¬ 
tion  plus  ou  moins  précocé  humidité  du  milieu,  substrat  favorable  à  la  ponte).  La  vitel¬ 
logenèse  et  la  mise  en  place  du  chorion  seront  limitées,  tardivement  dans  les  conditions 
optimales,  par  la  dégénérescence  des  cellules  nourricières.  Cette  pycnose  des  trophocy¬ 
tes  est  irréversible  et  se  développe  du  sommet  vers  la  base  des  gaines  ovariques. 


Développement  ovarien  lors  de  variations  contrôlées  du  régime  alimentaire 

Deux  types  de  variations  ont  été  utilisées: 

a.  Suppression  des  aliments  azotés.  Les  larves  reçoivent  uniquement  de  la  cire 
purifiée  soit  à  partir  du  milieu  de  l’avant  dernier  stade,  soit  du  début  du  dernier  stade, 
soit  enfin  après  24  ou  48  heures  d’alimentation  normale  au  dernier  stade.  Le  jeûne  pro¬ 
tidique,  dans  ces  conditions,  n’empèche  pas  la  métamorphose. 

b.  Suppression  totale  de  toute  alimentation.  Le  jeûne  absolu  ne  peut  être  appliqué 
qu’au  dernier  stade,  après  48  heures  au  moins  d’alimentation  normale. 

Quelque  soit  le  régime,  le  développement  ovarien  et  la  métamorphose  restent  in¬ 
dissociables. 

Le  jeûne  protidique  peut  diminuer  quantitativement  la  fécondité  de  façon  très  con¬ 
sidérable.  celle-ci  est  de  l’ordre  du  1/60  de  la  normale  pour  le  jeune  appliqué  à  l’avant 
dernier  stade  et  du  1/4  de  la  normale  si  la  cire  pure  est  donnée  au  début  du  dernier 
stade.  Mais  le  fonctionnement  ovarien  réduit  et  ralenti  reste  qualitativement  normal. 
Au  contraire,  le  jeûne  absolu,  appliqué  pourtant  plus  tard,  provoque  des  désordres  plus 
graves  et  individuellement  plus  variés.  Les  phénomènes  de  pycnose  des  trophocytes 
peuvent  apparaitre  très  précocement  et  empêcher  totalement  la  formation  complète 
des  oeufs. 

En  conclusion,  le  fonctionnement  ovarien  résulte  quantitativement,  chez  Galleria, 
d’une  juxtaposition  de  deux  mécanismes: 

1.  La  multiplication  des  gonies  et  la  formation  des  complexes  ovocyte — trophocytes. 

2.  La  limitation  plus  ou  moins  précoce  du  déroulement  normal  de  la  vitellogenèse 
par  la  dégénérescence  des  trophocytes. 


NITROUS  METABOLISM  OF  CONTRASTED  BY  PRODUCTIVITY 
STRAINS  OF  SILKWORM  BOMBYX  MOBI  L. 

S.  I.  A  m  b  a  r  z  u  m  o  V  a,  O.  N.  M  a  m  e  d  n  i  a  z  o  v,  J.  B.  F  i  1  i  p  p  o  v  i  t  c  h — 

C.  M.  AMÖappyMOBa,  0.  H.  MaMepna30B,  K).  B.  OnjiannoBiiq 

(Moscow  State  Pedagogical  Institute;  Zoological  Institute,  Acad.  Sci.  TurkmSSB, 

Ashkhabad,  USSR) 

Contrasted  by  productivity  strains  of  silkworm  Shantung,  Baghdad  and  hybrid 
Saniish  8X9,  taken  at  the  beginning  and  at  the  end  of  cocoon  formation  are  tested 
b>  content  of  total  and  protein  nitrogen  in  haemolymph,  mid-gut,  carcass,  fat  body, 
silkgland  and  trachea. 

It  is  shown  that  contrasted  by  productivity  strains  of  silkworm,  on  account  of 
nitrous  substances  in  tissues,  during  cocoon  formation,  synthesise  various  quantities 
of  silk  proteins  (low  productivity  —  7%,  medium  productivity  —  12%  and  high  pro¬ 
ductivity —  15%)-  The  striking  of  the  balance  of  nitrogen  during  cocoon  formation 
shows  that  haemolymph,  mid-gut  and  carcass  are  loosing  nitrogen  at  that  time, 
whereby  silk-gland  and  fat  body  adopt  it.  It  was  determined  that  the  main  acceptor 
of  redistributed  nitrogen  was  silkgland,  whereby  its  main  supplier  was  carcass. 

The  striking  of  the  balance  of  free  and  bound  aminoacids  in  tissues  of  silkworm, 
loosing  nitrogen  during  cocoon  formation,  showed  that  the  losses  of  nitrogen  mainly 
occured  on  account  of  amino  acids.  It  was  determined  that  haemolymph,  mid-gut  and 
carcass  of  contrasted  by  productivity  types  of  silkworm  were  similar  in  relatively 
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high  content  of  free  histidine,  cystine  and  cysteine,  lysine,  aspartic  acid,  serine,  glu¬ 
tamic  acid  and  bound  glycine,  alanine,  threonine  and  tyrosine. 

At  the  same  time  the  above  mentioned  tissues  are  in  contrast  by  content  as  of 
free  amino  acids  (haemolymph  posesses  high  content  of  free  histidine,  aspartic  acid 
and  serine,  mid-gut,  among  other  tissues,  is  distinguished  by  high  level  of  arginine; 
carcass-extreme  accumulation  free  glycine  during  cocoon  formation),  as  of  bound 
amino  acids  (haemolymph,  mid-gut  and  carcass  are  in  contrast  by  content  of  glycine, 
alanine,  threonine  and  tyrosine).  The  content  of  bound  and  free  amino  acids  during 
cocoon  formation  sharply  changes  in  all  tissues.  All  more  or  less  regular  changes 
in  content  of  amino  acids  should  be  referred  either  to  silkforming  amino  acids  or  to 
aminoacids,  which  may  form  main  silk  amino  acids.  The  increase  in  productivity 
of  some  strain  of  silkworm  is  accompanied  by  increase  in  production  of  protein 
amino  acids  by  silkworm  tissues  during  cocoon  formation.  Correlation  is  pointed  out 
between  excretion  of  amino  acids  with  silk  and  their  going  away  out  of  tissues. 
The  change  of  contents  of  protein  amino  acids  is  haemolymph,  mid-gut  and  carcass 
are  mutually  connected  with  the  change  in  free  amino  acids,  and  first  of  all, 
in  glycine,  alanine,  aspartic  and  glutamic  acids.  An  opinion  is  mentioned  about 
definte  tendency  of  protein  désintégration  of  silkworm  tissues  during  cocoon  forma¬ 
tion:  those  proteins  desintigrate  which  are  rich  with  silk-forming  amino  acids. 

Fractionate  of  protein  of  haemolymph,  mid-gut  and  carcass  by  method  of  electro¬ 
phoresis  in  polyacrylamidic  gel,  showed  that  various  by  productivity  strains  of  silk¬ 
worms  differed  as  by  number  of  protein  fractions  in  haemolymph,  mid-gut  and 
carcass,  as  by  their  behaviour  during  cocoon  formation. 

There  is  some  reason  to  believe  that  a  number  of  protein  fractions,  of  the  men¬ 
tioned  tissues,  should  be  reffered  to  silkformation  process. 

The  participation  of  protein  fractions  of  haemolymph,  mit-gut  and  carcass,4n  pro¬ 
cesses  of  silk  formation  rise  with  increase  in  productivity  of  the  strain. 

The  matter  of  mutual  connection  of  nitrous  metabolism  of  silkworm  and  its 
productivity  is  discussed  now. 


O  0AKTOPAX,  BJIHHKDIUiHX  HA  BBI7KHBAEMOCTB  KOJIOPAACKOrO  JKYKA 

B  nEPHOA  3HMOBKH 

L.  I.  Arapova  —  JI.  H.  Apanoßa 

(  MuHCKdH  OnblTHdH  CTCLHlÇUa  BceC0W3H020  ÜHCTUTyra  3dU{UTbl  pdCTeHUÜ,  CCCP) 

BLiHCHeime  3aK0H0MepH0CTen  aKOJiornuecKHX  aftanTaijnn,  b  uacraocTH  H3yueime 
(JaKTopoB,  BjiHHiomHX  Ha  CMepTHOCTB  KOJiopaACKoro  JKyna  3a  nepnoA  3hmobkh,  no3BO- 
JineT  nojiyuHTB  npeACTaBJieHne  o  bo3mojkhlix  panoHax  oöiiTamm,  rpaHHii,ax  pacnpocTpa- 
HeHHH,  ypoBHe  uncjiemiocTH  BpeAHTejin  b  ero  apeajiax. 

n»  HaôjiioAeHHHM  b  EpecTCKOH  o6ji.  ECCP  (r.  npyucaHLi),  KOToptie  npoBOAHjracL 
c  191)1  r.  Ha  npoTHummiH  6  JieT,  3HMOBKa  KOJiopaACKoro  JKyna  b  cynecuaHon,  cyr- 
JIHHHCTOH  H  OCymeHHOH  TOp$HHO-6oJIOTHOH  nouBax  npoxoAHT  Ha  TJiyÖHHe  10—25  CM. 
B  BpecTCKOH  oöJiacTH  b  nouBe  Ha  3toh  rjiyOnrie  OTpmi;aTeJiLHaH  TeMnepaTypa  3Hmoh 
He  onycnaeTCH  mone  npHTnuecKOH,  uto  Bnojme  obecneuHBaeT  BLiJKHBaHne  BpeAHTejin 
C  HH3KHM  npopeHTOM  CMepTHOCTH. 

TeM  He  MeHee,  b  oTflejitHLix  Hanmx  HabjiiOAeiinax  hhcjichhoctb  nornönrax  3a  ne- 
PHOA  3HMOBKH  JKyKOB  AOCTHraeT  HHOrAa  3HaUHTeJILHLIX  pa3MepOB  H  HaXOAHTCH  B  3aBH- 
chmocth  ot  B03pacTa  3HMyioiH;HX  oco6en,  or  THna  hohbli,  noroAHLix  ycjioBHH  b  nepnoA 
npeA3HMHen  noAroTOBKH  imaro. 

B  cpeAHeM  b  pa3HLie  toabi  h3  nouBLi  nocjie  nepBon  nepe3HMOBKn  blixoaht  ot  42 
AO  81%  ocoöeä  (ocTajiLHLie  nornöaioT).  H3  noBTopHo  3HMOBaBmnx  nocjie  BTopon 
3HMOBKH  blixoaht  ao  25%.  TKyKH,  ymeAmne  b  nouBy  Ha  TpeTLio  3HMOBKy,  oöliuho  Bee 
nornbaiOT. 

B  3aBHCHMOCTH  ot  Tima  noHBLi  enmroAHo  3a  nepnoA  3Hmobkh  b  ycjiOBnax  noneBLix 
caAKOB  b  HanöojiLmeM  KOJiiiaecTBe  nornöaioT  îKyKn  b  cynecuaHoä,  b  HanMeHLmeM  — 
B  TOp(|)HHO-6oJIOTHOH.  B  CyrjIHHHCTOH  HOHBe  KOJIHUeCTBO  nepe3HMOBaBmHX  HtyKOB  3a- 
HHMaeT  HeKOTopoe  cpeAHee  nojioHieHne  no  OTHomeHHio  k  abym  Ha3BaHHLiM  BLime. 

Bojmmoe  3iiaaeHne  noroAHLix  ycjioBHH  ajih  $H3HOJiorHHecKOH  noAroTOBJieHiiocTH 
mynoB  k  3HMOBKe,  onpeAejiaiomeH  hx  CMepTHOCTB  b  3TOT  nepnoA,  BLipaameTca,  no  iia- 
HIHM  MHOrOJieTHHM  HaÖJTEOAeHHHM,  B  KOppe JIHn,HOHHOH  3aBHCHMOCTH  KOJIHUeCTBa  nepe3H- 
MOBaBmnx  ocoöeii  ot  TeMnepaTypLi  B03Ayxa  b  nepnoA  nanöojiee  HHTeHCHBHoro  HHTaHnn 
MOJiOALix  HMaro  (b  nepBLie  10—12  Aneö  nocjie  hx  oKpmieHHn) . 

Tan,  ecjiH  niiTaHne  rpynnLi  jnyKOB  npoxoAHjio  npn  TeMnepaType  B03Ayxa  (cpeAHe- 
AenaAHon)  9—12°  h  HH>Ke,  ohh  hjih  coBceM  He  nepe3HMOBLißajiH,  hjih  hx  blixoahjio 
He  ßojiee  5%. 
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G  Apyroïï  cTopoHti,  npn  coBna^emiH  nepnoßa  nuTannn  jieTnnx  îKyKOB  b  nepBLie 
3hh  nocjie  oKpLijieiiHH  co  cpeAHefleKaßHOH  TeMnepaTypoñ  19—24°,  Kor^a  cpeßHecyTon- 
Haa  noBtimajiacB  a<=>  24—27°,  a  MaKCHMajiBHaa  cyToanaa  Hepe,n;Ko  ÔBijia  okojio  30°, 
KOjmaecTBo  BBimeAnmx  b  cJieÆyiomeM  ro/iy  înyKOB  Taione  6bijio  cpaBHHTejiBHo  neôojiB- 
mnM  h  cocTaBjiHJio  20—33%  ocoöeä.  ycTaHOBJieno,  uto  Tanoe  noBBimcHïïe  TeMnepaTypBi 
B03fl;yxa  mojkct  hbiitbch  npnnnHon  npoK^eBpeMeHHoro  MaccoBoro  yxo/ja  acynoB  b  flua- 
nay3y  yœe  b  moue,  Tor^a  Kan  oôbiuho  b  EpecTcnon  o6ji.  3to  HBJieHne  hocut  MaccoBBiü 
xapaKTep  bo  BTOpoii — TpeTLen  3eKa,n;ax  aBrycTa. 

Ecjih  aie  TeMnepaTypa  cocTaBJiajia  13—14°,  b  cjieÆyiomeM  ro^y  bbixo^hjio  40—46% 
ocoôen. 

Hanôojitmee  KOJinnecTBo  nepe3HM0BaBmnx  înyKOB  (60—92%)  bbixo^iijio  iis  Tex 
rpynn  ocoôen,  KOTopBie  b  nepBBie  •  ¿pin  nocjie  oKpBiJieHna  nirraJincB  npn  cpeAHe^eKa,!];- 
Hoñ  TeMnepaType  15—19°.  IIo-BHßHMOMy,  TeMnepaTypa  b  9tiix  npe^ejiax  aBJiaeTca 
onTHMajiBnon  æjih  no^roTOBKn  jieranx  jnyKOB  k  3nanay3e. 

BjiHHHne  pa3JinnHon  TeMnepaTypBi  b  nepno^;  Hanôojiee  HHTeHCHBiioro  nnTaHna  He- 
3HM0BaBmnx  înyKOB  Ha  nx  BtinuiBaeMOCTL  bo  BpeMa  3hmobkh  MoaieT  6bitb  oöimcHeHO 
ee  B03^encTBneM  na  $ii3iiojiornuecKoe  cocTOHHne  HaceKOMBix. 

Kan  noKa3ajin  bckpbithh,  JieTHne  >nyKH,  nnTaBrnneca  b  nojieBBix  ca^Kax  npn 
TeMnepaType  rinate  13°,  nepe,n;  yxo^oM  b  nouBy  nouTn  He  imejin  3anacoB  atnpa.  ripn  nn- 
TaHnn  b  ycJiOBHHX  nocTOHHHOH  TeMnepaTypBi  npn  30°  HaKanjiHBajiocB  HecKOJiBKo  MeiiB- 
mee  KOJiimecTBO  atnpa,  neM  npn  20  n  25°. 

B  jiHTepaType  HMeioTca  ^aHHBie  (Carlsen,  1953)  o  BJinaHnn  TeMnepaTypBi  b  nepiiOA 
30  yxo^a  atynoB  Ha  3HMOBKy  Ha  HaKonaeHne  y  hhx  atn3HeHHO  Baatnoro  BiiTaMiina  Bi 
b  BH^e  CBoSoflHoro  aHeBpnHa  n  KOKap6oKcnjia3Bi. 

Il3JioateHHBie  ^annBie  b  conocTaBJiemiH  co  cpe^Hen  MHorojieTHen  TeMnepaTypoii 
b  aBrycTe— ceHTa6pe  Ha  TeppnTopnn  BCCP  c  yneTOM  TpeôoBaHnn  KOJiopaßCKoro  atyna 
3JIH  nojiHoro  piiKJia  ero  pa3BHTna  (ApanoBa,  1966;  ApanoBa,  Boryru,  1967)  cBimeTejib- 
CTByiOT  06  orpaHiineHHon  bo3mo>khocth  pa3BHTnn  3a>ne  o^Horo  noKOJiennn  Bpe3iiTejin 
b  pecnyÔJiiiKe  jihihl  b  panonax,  pacnojioatenHtix  ceBepHee  r.  BnTeöcna. 


THE  TOTAL  FBEE  AMINO  ACID  LEVEL  IN  THE  MOSQUITO 
HAEMOLYMPH  AND  ITS  ROLE  IN  THE  BLOOD  FEEDING 
ACTIVITY  OF  THE  FEMALE  MOSQUITO 

J.  A.  Armstrong 

(Grand  Cayman  Mosquito  Research  and  Control  Unit,  West  Indies) 


Studies  on  the  female  Anopheles  quadrimaculatus  showed  that  within  the  first 
twelve  hours  of  emergence  there  was  a  change  in  the  salivary  glands,  the  oocytes, 
the  corpora  aliata — corpora  cardiaca  and  the  total  amino  acid  level  in  the  haemo- 
lymph.  Each  system  remained  in  a  resting  condition  until  a  blood  meal  was  taken. 
After  engorgement  the  oocytes  developed,  the  salivary  gland  cells  and  the  corpora 
aliata  —  corpora  cardiaca  went  through  a  cycle  of  activity,  and  the  total  amino  acid 
level  in  the  haemolymph  increased.  After  oviposition  and  when  the  mosquito  would 
take  a  second  blood  meal  each  system  was  in  the  same  condition  as  before  the  first 
blood  meal,  i.  e.  in  a  resting  condition. 

The  free  amino  acid  level  was  determined  by  extraction  of  haemolymph  into 
phenyl-thiourea  treated  paper,  then  a  ninhydrin  reaction  followed  by  colorimetric 
analysis  of  the  blue  colour  produced  (Rosen,  1957).  For  each  age  group  3  replicates 
of  10  mosquitoes  and  controls  of  a  similar  number  of  3  day-old  unfed  females  were 
analysed.  All  results  were  expressed  as  relative  to  the  unfed  mosquitoes  being  equal 
to  unity.  In  the  figure  is  shown  a  graph  to  illustrate  the  change  in  the  free  amino 
acid  level  from  emergence  and  through  a  gonotrophic  cycle.  At  each  age  is  plotted 
the  mean  and  standard  deviation.  The  straight  line  is  the  mean  of  20  control  repli¬ 
cates,  with  the  broken  lines  representing  the  standard  deviation. 

Generally  the  amino  acid  level  remained  constant  until  the  time  of  feeding; 
it  then  rose  to  about  3  times  that  of  the  unfed  mosquito.  After  oviposition  and  when 
the  mosquito  would  blood  feed  again  it  was  within  the  limits  of  the  unfed  control 
mosquitoes. 

In  a  series  of  feeding  experiments  it  was  shown  that  mosquitoes  would  take 
a  blood  meal  at  any  stage  of  the  gonotrophic,  salivary  gland,  or  corpora  allata- 
corpora  cardiaca  cycle.  Mosquitoes  would  not  blood  feed  when  the  amino  acid  level 
was  high,  whether  it  was  increased  after  a  full  blood  meal,  a  protein  enriched  sucrose 
diet,  or  injection  with  a  protein  rich  medium. 
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Mosquitoes,  in  lots  of  10  each,  were  injected  with  control  solutions,  amino  acids, 
and  adenosine-5-phosphoric  acid  at  high  and  low  concentrations.  Six  hours  later  they 
were  given  the  opportunity  of  a  blood  meal.  After  the  biting  test  the  amino  acid 
level  for  each  group  was  determined. 

Tho  tests  showed  generally  that  increasing  the  amino  acid  level,  whether  with 
essential  or  non-essential  amino  acid,  inhibited  blood  feeding.  Similarly  if  the  con¬ 
centration  of  AMP  (gorging  stimulant) 
was  increased  there  was  an  inhibition  of  ^ 
biting.  ¿  4 .0 

Conclusions 

•lO 

If  the  total  free  amino  acid  level  was 
raised  above  that  found  in  the  unfed  fe-  § 
male  there  was  no  feeding  activity.  ^  ?  n 

A  higher  concentration  of  non-essen-  ^  * 
tial  amino  acid  was  required  to  inhibit 
feeding  activity  compared  to  the  results  § 
with  essential  amino  acids.  0 

Increasing  the  concentration  of  gor-  ^ 
ging  stimulant  inhibited  feeding  activity.  «  n 
The  fully  engorged  mosquito  has  suf-  £  " 
ficient  protein  reserves  to  maintain  a  high  ^ 
amino  acid  level  during  oocyte  develop-  £ 
ment  and  thus  the  mosquito  will  not  feed.  ^ 

A  partially  engorged  mosquito  does  not  s> 
have  sufficient  protein  reserves  and  as  ^  ¡  g 
yolk  deposition  takes  place  the  amino  acid 
level  drops.  When  it  is  down  to  the  level  -2 
equal  to  the  unfed  mosquito  the  mosquito  § 
will  then  take  a  repeat  blood  meal.  0 
The  ovaries  have  a  secondary  role  in  the  .g 
control  of  feeding  activity  in  that  they  jË 
remove  protein  from  the  haemolymph;  ^  0 

the  primary  control  is  the  protein  reserves 
(as  measured  by  the  amino  acid  level)  and 
high  energy  phosphate  bonds  (AMP). 

A  control  systems  involving  concentra¬ 
tion  of  material  in  the  haemolymph  neces¬ 
sitates  a  feed-back  system  to  measure 
concentration  and  then  to  regulate  meta¬ 
bolism  or  behaviour  accordingly.  Van  Han¬ 
del  and  Lea  (1965)  have  shown  that  the 
medial  neurosecretory  cells  regulate  glycogen  and  triglyceride  synthesis.  It  is  sug¬ 
gested  that  there  is  a  similar  system  to  measure  amino  acid  level  and  high  energy 
phosphate  bond  availability  and  to  regulate  feeding  activity. 
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Ag~e  \Time  post  blood  meal 
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The  free  amino  acid  level  in  female 
A .  quadrimaculatus  from  emergence  to 
the  age  of  72  hours,  and'  through  a  gono- 
trophic  cycle. 


PROGRÈS  RECENTS  SUR  LA  NUTRITION 
DE  CERTAINS  INSECTES  SUCEURS-PHYTOPHAGES 

J.  L.  A  u  c  1  a  i  r 

(Département  des  Sciences  biologiques ,  Université  de  Montréal f  Canada) 

Grâce  aux  travaux  de  nutrition  accomplis  au  cours  des  cinq  dernières  années, 
notamment  au  Canada  et  aux  Etats-Unis  (t.  g.  Mittler  et  Dadd,  1962;  Auclair  et 
Cartier,  1963;  Cartier  et  Auclair,  1964;  Auclair,  1965;  Dadd  et  Mittler,  1966;  Dadd 
et  Krieger,  1967),  il  est  maintenant  possible  d’élever  et  de  maintenir  en  laboratoire 
des  insectes  suceurs-phytophages  sur  des  liquides  nutritifs  de  composition  chimique 
connue.  La  technique  qui  a  été  adoptée  par  la  majorité  des  chercheurs  consiste 
à  préparer,  à  l’aide  de  composés  biochimiques  tels  que  acides  aminés,  glucides, 
vitamines  et  sels  minéraux,  des  solutions  nutritives  qui  sont  ensuite  contenues  dans 
des  sachets  de  membrane  de  Parafilm.  Les  insectes,  placés  dans  une  cage  appropriée, 
n’ont  plus  qu’à  percer  la  membrane  à  l’aide  de  leurs  pièces  buccales  et  á  aspirer  le 
liquide  nitritif.  Cette  technique  relativement  simple  permet  d’établir  de  façon  précise, 
les  besoins  nutritifs  qualitatifs  et  quantitatifs  des  espèces  à  l’étude,  et  l’influence  de 
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l’alimentation  sur  la  croissance,  le  développement,  la  reproduction,  le  comportement, 
le  métabolisme,  ainsi  que  sur  d’autres  phénomènes  de  la  biologie  de  ces  insectes. 

Durant  ces  3  dernières  années,  en  plus  de  continuer  nos  travaux  sur  la  nutrition 
des  Aphides,  en  particulier  sur  le  puceron  du  melon,  Aphis  gossypii  Glover  (Auclair, 
1967a,  1967b),  nous  nous  sommes  intéressés  également  aux  Hétéroptères,  et  nous  avons 
essayé  de  mettre  au  point  un  régime  nutritif  approprié  à  ces  insectes.  Les  deux 
espèces  considérées  ont  été  Lygus  hesperus  Knight,  et  plus  récemment,  Oncopeltus 
fasciatus  (Dali.). 

A  la  suite  de  modifications  mineures  apportées  à  la  composition  chimique  d’un 
régime  élaboré  pour  le  puceron  du  pois  (Auclair,  1965),  nous  avons  pu  élevé  des 
Lygus  hesperus  à  partir  du  troisième  stade  larvaire  et  les  maintenir  vivants  durant 
une  cinquantaine  de  jours.  Durant  cette  période,  les  larves  ont  mué  trois  fois 
et  atteint  le  stade  adulte,  et  leur  croissance  pondérale  a  augmenté  jusqu’à  800%. 
Ce  taux  de  croissance  se  comparait  alors  à  celui  obtenu  en  utilisant  des  gousses  le 
haricot  dans  l’alimentation  de  l’insecte.  Finalement,  certains  des  adultes  obtenus  ont 
pondu  des  oeufs  fertiles. 

D’autre  part,  des  larves  de  l’espèce  Oncopeltus  fasciatus  ont  été  maintenues 
vivantes  de  71  à  147  jours  sur  un  régime  nutritif  chimiquement  défini.  Ces  larves  ont 
atteint  le  stade  adulte  au  bout  d’une  trentaine  de  jours.  Leur  poids,  au  départ  d’envi¬ 
ron  17  mg,  a  atteint  un  maximum  variant  entre  50  et  65  mg.  Ce  poids  se  compare 
à  celui  obtenu  lorsque  ces  insectes  sont  nourris  de  graines  d’Asclépiade. 

Ces  quelques  résultats  préliminaires  démontrent  assez  clairement  que  la  technique 
développée  en  Amérique  du  Nord  pour  nourrir  des  Aphides  en  laboratoire  peut  s’appli¬ 
quer  facilement  à  l’étude  des  besoins  nutritifs  d’autres  insectes  suceurs-phytophages, 
tels  les  Hétéroptères.  L’utilisation  de  cette  technique  donne  accès  à  un  vaste  domaine 
où  les  recherches  sur  la  nutrition  et  le  métabolisme  peuvent  être  accélérées  et  devenir 
d’importance  capitale  dans  l’élucidation  de  problèmes  fondamentaux  tels  que  les 
relations  écologiques  entre  les  plantes-hôtes  et  les  insectes,  et  les  mécanismes  de 
transmission  des  virus. 


DYNAMOGENE  FUNKTION  DER  ANTENNEN  BEI  HEUSCHRECKEN 

S.  Bayramoglu 

(Zoologisches  Institut ,  Universität,  Istanbul,  Türkei) 

Durch  Untersuchungen  wurde  festgestellt,  dass  bei  Imagines  von  Anacridium 
aegyptium  nach  unilateraler  und  bilateraler  Entfernung  der  Antennen  die  Kletter¬ 
geschwindigkeit,  die  Lokomotionsgeschwindigkeit  bei  positiver  Phototaxis  und  die 
Fluggeschwindigkeit  herabgesetzt  wird.  Beiderseitige  Entfernung  der  Antennen  setzt 
diese  Geschwindigkeit  stärker  herab  als  einseitige. 

Nachdem  in  den  erwähnten  Versuchen  nachgewiesen  worden  war,  dass  die  Anten¬ 
nen  von  Anacridium  aegyptium  neben  ihren  spezifischen  perzeptiven  Funktionen  eine 
dynamogene  (stimulierende)  Rolle  haben,  habe  ich  als  Vergleichsmaterial  Locusta 
migratoria  herangezogen,  eine  Art,  die  ebenso  wie  Anacridium  zu  den  Acrididae 
gehört,  aber  in  ihrer  Biologie  von  Anacridium  recht  verschieden  ist,  nämlich  nicht 
solitär  lebt,  sondern  einer  gregaren  Wanderform  angehört.  Auch  bei  Locusta  migra¬ 
toria  wurde  nun  festgestellt,  dass  sowohl  bei  Larven  als  auch  bei  Imagines  (3  und  9) 
nach  unilateraler  und  bilateraler  Antennenektomie  die  Klettergeschwindigkeit,  die 
Laufgeschwindigkeit  bei  positiver  Phototaxis  herabgesetzt  wird. 

Werden  nun  die  bei  Locusta  migratoria  erzielten  Resultate  mit  an  Anacridium 
aegyptium  gewonnenen  Ergebnissen  verglichen,  so  ergibt  sich  folgendes:  bei  beiden 
untersuchten  Arten  wurde  durch  die  Ausschaltung  der  Antennen  die  Lokomotions¬ 
geschwindigkeit  sowohl  bei  negativer  Geotaxis  als  auch  bei  positiver  Phototaxis  ver¬ 
mindert. 

Ausserdem  wurde  bei  Anacridium  aegyptium ,  wie  oben  erwähnt,  durch  die 
Ausschaltung  der  Antennen  (sowohl  nach  unilateraler  als  auch  nach  bilateraler 
Abschneidung)  eine  Verminderung  der  Fluggeschwindigkeit  erzielt.  Diese  Vermin¬ 
derung  ist  nach  bilateraler  Ausschaltung  der  Antennen  deutlich  grosser  als  nach 
unilateraler  Antennenektomie.  Die  in  intakten  Antennen  beschleunigen  also  sowohl  die 
Ortsbewegung  bei  Geotaxis  und  Phototaxis  als  auch  den  Flug  der  Heuschrecken. 

Die  Antennen  spielen  also  ähnlich  wie  die  Ocellen  eine  dynamogene  (stimulie¬ 
rende)  Rolle. 

Während  die  Ocellen  keine  Bedeutung  als  Sehorgane  haben  uns  deren  wichtigste 
Funktion  als  Stimulationsorgane  gebeutet  wird,  besitzen  die  Antennen  eine  Vielzahl 
von  perzeptiven  Funktionen  und  es  ist  deshalb  bemerkenswert,  dass  auch  sie  neben 
ihrer  Funktion  als  Sinnesorgane  eine  dynamogene  (stimulierende)  Rolle  ausüben. 
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Erwähnenswert  erscheint  mir  an  dieser  Stelle,  dass  durch  Untersuchungen  von 
Campan  (1964)  auch  bei  Drosophila  melano gaster  nach  unilateraler  oder  bilateraler 
Ausschaltung  der  Antennen  sowohl  die  Klettergeschwindigkeit  als  auch  die  Lauf¬ 
geschwindigkeit  bei  der  phototaktischen  Orientierung  vermindert  ist. 

Damit  ist  also  bei  beiden  nicht  verwandten  Formen,  die  den  verschiedenen  Ordnun¬ 
gen  der  Insekten  angehören,  des  experimentelle  Nachweis  erbracht  worden,  dass  die 
Antennen,  ähnlich  wie  die  Ocellen,  eine  dynamogene  Funktion  haben. 

Diese  Übereinstimmung  bei  Dipteren  ( Drosophila  melanogaster)  und  von  uns 
untersuchten  Orthopteren  ( Anacridium  und  Locusta)  erlaubt  den  Schluss,  dass  die 
Antennen  ausser  spezifischen  Funktionen  als  Sinnesorgane  bei  beiden  Insektenor¬ 
dungen  prinzipiell  identische  Funktionen  erfüllen.  Sie  stimulieren  das  Zentralnerven¬ 
system,  d.  h.  sie  versetzen  Z.  N.  S.  in  einen  gewissen  Erregungszustand,  der  zur 
normalen  Funktion  des  Lokomotionsapparates  erforderlich  ist. 

Wenn  die  Antennen  in  Hinsicht  auf  ihre  stimulierende  Funktion  weiterhin  bei 
anderen  Insekten  experimentell  untersucht  werden,  wäre  vielleicht  zu  erwarten,  dass 
diese  stimulierende  (dynamogene)  Funktion  der  Antennen  sich  als  allgemein  gültig 
erweisen  wird. 


SECRETION  OF  PROTHORACIC  GLANDS  IN  LARVAE  OF  PYRRHOCORIS 
APTERUS  UNDER  THE  IMPLANTATION  OF  ADDITIONAL  CORPORA  ALLATA 

T.  G.  Beljaeva  —  T.  r.  E  e  ji  a  e  b  a 

(Institute  of  Evolutionary  Morphology  and  Ecology  of  Animals, 

Acad.  Sci.  USSR,  Moscow,  USSR) 


The  scheme  of  the  moult  control  is  typical  of  all  insects:  neurosecretory  cells 
of  the  brain  produce  an  activating  hormone  which  stimulates  the  secretion  of  a  moul¬ 
ting  hormone  in  prothoracic  glands.  But  the  nature  of  moult  depends  on  the  amount 
of  a  juvenile  hormone  in  haemolymph.  If  the  latter  is  secreted  by  the  corpora  aliata 
in  a  sufficient  amount  the  larval  moult  occurs  but  if  the  corpora  aliata  are  weakly 
active  the  pupal  or  imaginai  moult  occurs.  Moreover,  the  preservation  and  function 
of  the  prothoracic  gland  itself  completely  depend  on  corpora  aliata.  Under  the  remo¬ 
val  of  corpora  aliata  the  degeneration  of  prothoracic  glands  occurs  but  under 
the  injection  of  the  juvenile  hormone  into  a  pupa  additional  pupal  moults  take  place 
as  a  result  of  continuation  of  the  moulting  hormone  secretion. 

In  the  present  communication  the  results  of  histochemical  and  histological  studies 
of  the  prothoracic  glands  secretion  in  larvae  of  the  5th  and  6th  instars  in  Pyrrhocoris 
apterus  with  implanted  corpora  aliata  taken  from  egg  laying  females  are  presented. 

In  experimental  larvae  the  cycle  of  secretion  of  prothoracic  glands  proceeds  like 
in  intact  ones. 

The  gland  secretion  can  be  subdivided  into  three  periods:  preparation  of  cells 
for  secretion,  formation  of  the  secret  in  cells  and  release  of  the  secret  from  the  gland. 
The  cells  are  involved  into  the  process  of  secretion  not  simultaneously.  In  each  cell 
the  volume  of  cytoplasm  and  nucleus  sharply  increases  at  the  stage  of  preparation 
for  secretion;  nuclei  contain  a  large  amount  of  DNA.  Afterwards  they  become  inten¬ 
sely  stained  by  pyronine  after  Brachet  what  witnesses  the  synthesis  of  nuclear  RNA. 
Some  nuclei  are  characterized  by  a  positive  reaction  to  acid  phosphatase  indicating 
to  an  active  synthesis  in  nuclei.  Finally,  the  synthesis  of  cytoplasmic  RNA  proceeds, 
the  cytoplasm  becomes  basophilous  and  distinctly  granular.  In  some  cells  the  reaction 
to  alkaline  phosphatase  is  found.  It  is  known  that  these  phenomena  reflect  the  syn¬ 
thesis  of  enzymes  indispensable  for  the  ecdysone  production. 

At  first  in  cells  and  then  in  intercellular  spaces  and  nearly  the  gland  membrane 
the  secret  appears  in  the  form  of  granules  and  in  the  diffused  state  which  is  stained 
by  iron  hematoxylin,  paraldehyde-fuchsin  and  paraldehydthionin-floxine  and  gives 
a  positive  reaction  to  phospholipids.  Vacuoli  are  sean  in  cells  from  which  the  secret 
has  already  been  released. 

The  size  of  the  prothoracic  gland  and  its  cells  in  larvae  of  the  6th  instar  exceeds 
that  in  larvae  of  the  5th  instar.  The  secretion  of  glands  in  larvae  with  implanted 
corpora  aliata  proceeds  more  intensely  than  in  intact  ones.  This  can  be  explained 
by  the  presence  of  actively  secreting  additional  corpora  aliata  as  it  is  known  that 
the  juvenile  hormone  activates  prothoracic  glands. 

The  presence  of  hemocytes  filled  with  the  granules  which  staining  as  neuro- 
secret  nearly  and  inside  prothoracic  glands  and  the  presence  of  the  small  neurosecret 
granules  in  cells  of  these  glands  under  their  staining  with  paraldehydthioninefloxine 
confirm  the  know  experimental  data  on  the  transmission  of  neurosecret  by  hemocytes 
to  prothoracic  glands  and  on  its  stimulating  role  in  the  activation  of  these  glands. 
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At  the  stage  of  the  secret  release  the  volume  of  cells  diminishes,  the  gland 
becomes  more  loose  and  long  processes  of  cells  become  well  distinct.  These  latter  are 
separated  from  each  other  by  intercellular  fissures  into  which  outgrowthes  of  the 
connective  tissue  membrane  of  the  gland  enter  being  intermixed  and  forming  a  fibril¬ 
lar  net  with  cellular  processes.  The  presence  of  long  processes  increases  the  cell 
surface  through  which  the  secret  is  released  into  intercellular  fissures  and  then  into 
the  body  cavity  where  it  is  captured  by  hemocytes.  The  electron  microscopic  studies 
of  Scharrer  (1964)  on  Leucophaea  and  Blaberus  showed  that  complexly  interweaved 
processes  of  cells  reached  the  gland  surface  and  were  separated  from  each  other 
by  intercellular  ducts  along  which  outgrowthes  of  the  connective  tissues  gland  mem¬ 
brane  pass.  The  release  of  secret  from  the  gland  is  promoted  by  contractions  of  the 
striated  muscular  membrane  which  consists  of  the  outer  layer  of  longitudinal  fibers 
and  the  inner  layer  of  circular  ones. 


PHOTOPERIODIC  REACTION  AS  A  REGULATOR  OF  SEASONAL 
DEVELOPMENT  IN  TICKS  (ACARIÑA,  IXODIDAE) 

V.  N.  Belozerov  —  B.  H.  Eeji03epoB 

(Biological  Research  Institute ,  Leningrad  State  University ,  USSR) 

C.  N.  Smith  and  M.  S.  Cole  (1941)  were  the  first  to  discover  the  important  role 
of  photoperiod  in  the  seasonal  development  in  a  tick,  Dermacentor  variabilis . 
Our  experiments  with  three  species  of  ticks  ( Dermacentor  marginatus ,  Ixodes  ricinus 
and  Haemaphy salis  concinna)  have  demonstrated  the  significance  of  the  photoperiodic 
reaction  for  the  induction  and,  in  some  cases,  for  the  maintenance  and  elimination 
of  the  diapausing  state  in  ticks.  Such  dormant  states  arising  at  different  stages  and 
affecting  functions  specific  for  these  stages,  permit  synchronysation  of  their  cycles 
with  the  seasonal  changes  in  the  environment.  In  dependence  on  affected  functions 
these  dormant  states  may  be  attributed  to  categories  of  either  morphogenetic  or  be¬ 
havioural  diapause.  Their  common  point  consists  in  blocking  some  essential  links 
in  the  natural  course  of  events  (which  are  responsible  for  either  morphogenetic 
processes,  or  behavioural  responses  in  host-finding).  By  supplementing  each  other 
they  facilitate  perfect  regulation  of  seasonal  development  in  ticks. 

Morphogenetic  diapause  is  manifested  by  an  arrest  of  oogenesis  in  engorded 
adult  females  ( D .  marginatus)  or  by  an  arrest  of  metamorphosis  in  engorged  larvae 
and  nymphs  (I.  ricinus  and  H.  concinna).  Behavioural  diapause  is  manifested  by 
either  a  loss  fo  positive  reaction  to  a  host  (direct  observations  of  aggressiveness 
in  nymphs  of  I.  ricinus ,  H.  concinna  and  D.  variabilis,  as  well  as  in  adults  of  H.  con¬ 
cinna),  or  a  non-specific  change  of  behaviour  in  ticks  which  keeps  them  away  from 
a  possible  contact  with  a  host  (indirect  control  of  aggressiveness  in  I.  ricinus  larvae 
and  in  D.  marginatus  adults).  Photoperiodic  reactions  which  participate  in  regulating 
diapause  phenomena  in  ticks  are  characterized  by  the  extremely  prolonged  duration 
of  photoperiodic  sensitivity  and  by  the  reversibility  of  the  response  to  day-length 
(Belozerov,  1968). 

Reaction  to  day-length  (either  in  the  short-day  type  as  in  D.  marginatus  adults 
and  I.  ricinus  nymphs,  or  in  the  long-day  type  as  in  I.  ricinus  larvae  and  H.  con¬ 
cinna  larvae  and  nymphs)  in  starving  ticks  may  be  followed  either  by  its  loss 
(D.  marginatus)  or  retention  (I.  ricinus  larvae,  H.  concinna  larvae  and  nymphs), 
as  well  as  by  an  inversion  of  the  reaction  (I.  ricinus  nymphs).  Both  behavioural  and 
morphogenetic  patterns  are  influenced  by  day-length  and  temperature  during  the  free- 
living  stage.  But  the  prescription  of  a  type  of  development  (with  or  without  morpho¬ 
genetic  diapause)  takes  place  either  at  the  moment  of  attaching  to  a  host  (as  in 
D.  marginatus  adults),  or  after  engorgement  only  (as  in  larvae  and  nymphs  of 
I.  ricinus  and  H.  concinna).  In  the  latter  case  it  is  influenced  by  external  factors 
during  feeding  stage  and  even  after  the  engorgement  of  the  ticks,  and  an  entrain¬ 
ment  of  a  long-day  rhythm  by  a  regulating  system  of  two  oscillators  (Tyshchenko,  > 
1966)  gives  a  stimulus  for  induction  of  metamorphosis. 

The  maintenance  of  the  diapause  state  is  ensured  by  either  endogenous  mecha¬ 
nisms  (change  in  temperature  demands  as  in  D.  marginatus  adults,  or  by  exogenous 
ones  (retention  of  photoperiodic  sensitivity  as  in  larvae  of  I.  ricinus). 
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nOJIH3JIEKTPOJIHTHH0  300EKT  HA  OHBPOHHOrEHE 

AYEOBOrO  mEJIKOnPHAA 


N.  V.  B  i  r  j  u  k  o  V  a,  A.  D.  M  o  r  o  s  k  i  n  —  H.  B.  B  n  p  K)  k  o  b  a,  A.  A-  M  o  p  o  3  k  h  h 


(IÎHCTUTyr  300J10ZUU  AH  TypKMCCP }  Auixaôad; 
IlucruTyr  óiiojiozunecnoú,  u  MeduyuncKoü  xumuu  AnadeMuu 
MeduyuHCKux  nayn  CCCP,  Mocnea,  CCCP) 


IIccjießOBaHHHM  pacTBopoB  (J)ii6poHHoreHa  yAeJiHJiocB  cpaBiiHTejiBHo  Majio  BHHMa- 
HHH.  Ilanôojiee  nojraan  paôoTa,  nprnia^JieníaipaH  Mepcepy,  KacaeTcn  sKCTpaKipm  cogep- 
îKHMoro  mejiKOOT^ejiHTejiLHBix  }Kejie3  TyTOBoro  mejiKonpima  pacTBopoM  ÔHKapôoHaTa. 
Mepcep  noKa3aji,  uto  b  3tom  3KCTpaKTe  npncyTCTByiOT  Tpn  KOMnonema  c  ko9(|)(J)h- 
pneHTaiviH  cegHMeHTaqiin  ot  1  1.8  S.  Hccjie^oBaHHH  <|)H6poHHoreHa  AyôoBoro  niejmo- 

npaga  erge  He  npoBognjracB.  Hauaß  paôoTy  no  H3yueHHio  cbohctb  h  CTpyKTypti  3Toro 
oejma,  mbi  oÔHapyîKHJiH  png  ocoôeHHOCTen  ero  noBegemra,  KOToptie  MoryT  npegCTaB- 
JIHTB  CaMOCTOHTeJILHLIH  HHTepeC. 

PacTBopw  $H6poHHoreHa  totobiuih  nyTeM  pacTBopemm  cogepmiMoro  niejiKOOTge- 
jiHTeJiLHLix  }Kejie3  gyôoBoro  meJiKonpnga  ( Anteraea  pernyi)  b  0.01  M  Tpnc-6y(|)epe 
c  pH  9.0.  npn  Hccjie^oBaHiiii  3Toro  pacTBopa  b  aHajiHTHuecKoìi  yjiBTpapeHTpin^yre  11a 
ce^HMeHTapHOHHBix  gnarpaMiviax  oÖHapymeH  ogHH  octpbih  nHK,  cooTBeTCTByioigHH 
KOMnoHeHTy,  Bejummia  Koa^^upnenTa  cegHMeHTagmi  KOToporo  BapBiipoBajia  ot  3  S 
(npn  KOHpeHTpapHH  6ejma  0.6%)  nouTH  ^o  5  S  (npn  KOHgeHTpagHn  éejina  MeHee  0.1%). 
Hpn  goôaBJieiiHH  xjiopncToro  HaTpim  go  kohcuhoh  KOHgeHTpagHH  0.05%  cegHMeHTa- 
piiOHHan  ^narpaMMa  (jmSpomioreHa  nouTH  ne  H3MeHHJiacB  KanecTBemio,  ho  BejnranHa 
K03$(|)Hi];HeHTa  cegHMeHTagiin  yBejiHHHBajiacB  30  5.2  S  (KOHgeHTpagiin  öejiKa  0.6%). 
npn  ^ajiBHenmeM  yBejinuemin  KOHgeHTpagHH  xjiopncToro  HaTpiin  cegHMeHTagHOHHan 
flnarpaMMa  npeTepneBajia  KauecTBeHHoe  H3MeHeHne,  Ha  Hen  hohbjihjihcb  niiKH,  coot- 
BeTCTByioHUHe  TpeM  KOMnoHeHTaM.  KostJxfmgHeHT  cegHMeHTagnu  ocHOBHoro  KOMHOHeHTa 
npn  KOHpeiiTpapHH  cojiii  0.2%  paBeH  6.7  S,  a  npn  KOHgeHTpagira  cojih  0.5 %— 8.5  S. 
3to  naojnogeHHe  no3BOJiiiJio  BBicKa3aTB  npegnojiomeHne  o  bo3Mojkhocth  KOH^opMagnoH- 
HBix  npeBpamjeHUH  MOJienyji  (^HÖpoHHorena  npn  H3MeHeHHH  hohhoh  chjibi  pacTBopa. 
AJIH  npOBepKH  ÖBIJIH  npe^npHHHTBI  OnBITBI  no  BHCK03HMeTpHH  pacTBopoB  $H6pOHHOreHa 
b  Tpnc-6y(|)epe  30  n  nocjie  goòaBJiemiH  xjiopncToro  HaTpnn.  OnBiTBi  npoBOgnjra  b  bhcko- 
SHMeTpe  THna  OcTBajiBga  (oòneivi  mapnKa  1  mji,  BpeMH  HCTeuemiH  BOgBi  90  cen. 
npn  20°).  OÖHapymeHo,  uto  npiiBegemian  bh3Koctb  pacTBopa  b  OTcyTCTBHe  xjiopncToro 
HaTpnn  yBejiHHHBaJiacB  npn  cmi>KeHHH  KOHgeHTpagun  6eJiKa,  npoxogn  uepe3  MaKCHMyM, 
h  pe3K0  yMeHBmajiacB  b  oöJiacTn  oueHB  hii3khx  KOHgeHTpagHn  $n6poHHoreHa.  npn  go- 
öaBJieHHH  k  pacTBopy  cojih  3Tot  3$(|)eKT  CHHMajiCH,  a  npn  KOHgeHTpagHH  xjiopncToro 
IiaTpun  0.2%  3aBHCHMOCTB  HpilBegeHHOH  BH3KOCTH  OT  KOHIIgHTpagHH  ÖeJIKa  HOCHJia  JIH- 
HenHBin  xapaKTep.  nogoônoe  noBegemie  (^nöpoHHoreHa  b  pacTBope  cBHgeTejiBcTByeT 
o  HajiHHHH  y  Hero  npno  BBipanrnmiBix  cbohctb  nojmsjieKTpojiHTa.  AHajiornuHBie  3aBH- 
CHMOCTH  B  H3MeHeHHHX  BH3K0CTH  HaÔJIIOgaJIHCB  MHOTHMH  HCCJiegOBaTeJIHMH  Ha  paCTBO- 
pax  CIIHTeTHHeCKHX  HOJIH3JieKTpOJIHTOB. 

BBiHBJieHne  MexaHH3Ma  gamioro  HBJieHnn  h  ero  cbh3h  co  CTpyKTypHBiMn  ocoôeH- 
HOCTHMH  (JmôpoimoreHa  npeflCTaBjineT  HHTepec  gjin  noHHMaHHn  cbohctb  ii  $yHKgHH 
3Toro  öejiKa. 


FORMATION  DE  «CORPS  JAUNES»  ET  RÉSORPTION  D’OOCYTES 
CHEZ  LES  MACH  ILI  DE  S  (INSECT A,  THYSANURA) 

J.  Bitsch 

(Laboratorie  d’ Entomologie,  Faculté  des  Sciences,  Toulouse,  France) 

L’observation  des  ovaires  d’insectes  après  une  ponte  montre  classiquement  la  for¬ 
mation  de  «corpora  lutea»,  placés  à  la  base  des  ovarioles.  Diverses  raisons  conduisent 
les  auteurs  actuels  à  rejeter  ce  terme,  jugé  peu  adéquat.  Voyons  ce  que  nous  apprend 
à  ce  sujet  l’exemple  du  Machilis .  Deux  cas  seront  envisagés. 

Evolution  du  follicule  après  une  ponte  ovulaire 

Sitôt  après  l’émission  d’un  oeuf,  la  paroi  du  follicule  se  contracte  fortement, 
ses  noyaux  subissent  pour  la  plurart  une  dégénérescence  pycnotique;  d’autres  se  frag¬ 
mentent.  Pour  désigner  ce  follicule  vide  en  voie  de  dégénérescence,  nous  utilisons 
le  terme  de  follicule  résiduel,  déjà  proposé  par  De  Lerma  (1953). 
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Pendant  l’évolution  regressive  du  follicule,  les  tissus  placés  à  la  base  de  l’ova- 
riole  subissent  une  importante  transformation.  C’est  le  cas  nottament  du  «bouchon 
épithélial»,  épaississement  de  l’epithélium  apical  du  pédicelle.  Quelques  jours  après 
ia  ponte,  les  cellules  du  «bouchon»  augmentent  de  volume,  par  accroissement  du  cy¬ 
toplasme,  qui  se  charge  d’inclusions  et  notamment  de  lipides  colorés  en  jaune. 
Ainsi  se  développe  à  l’apex  du  pédicelle  une  formation  pigmentaire  distincte  du  fol¬ 
licule  résiduel. 

Plus  tard,  follicule  résiduel  et  formation  pigmentaire  se  confondent  plus  ou  moins. 
On  ne  distingue  finalement  qu’une  seule  masse,  saillante  dans  la  lumière  de  l’ovi- 
ducte:  elle  peut  être  appelée  corps  résiduel.  Ce  dernier  finira  par  dégénérer  à  son 
tour  et  par  disparaître  avant  la  ponte  suivante. 

Resorption  d'oocytes 

Lorsque  les  conditions  externes  deviennent  défavorables,  certains  oocytes  entrent 
en  dégénérescense.  Le  cas  le  plus  intéressant  est  la  résorption  des  oeufs  déjà  entou¬ 
rés  d’un  chorion. 

Le  phénomène  se  déroule  en  plusieurs  phases.  D’abord  l’épithélium  folliculeux 
s’épaissit  considérablement;  le  chorion  subit  un  fort  gonflement  et  sa  mince  couche 
externe  commence  à  être  attaquée. 

Ensuite,  à  l’un  des  pôles  de  l’oeuf,  le  chorion  est  lysé  sur  toute  son  épaisseur. 
Cette  destruction  localisée  du  chorion  résulte  de  l’activité  des  cellules  folliculeuses. 
On  doit  supposer  que  les  protéines  du  chorion,  non  tannées,  sont  digérées  par  des 
enzymes  que  fabrique  le  follicule.  Les  prolongements  de  certaines  cellules  folliculeuses 
atteignent  le  vitellus  et  commencent  à  le  phagocyter. 

La  destruction  du  chorion  s’étend  progressivement  à  toute  la  paroi  de  l’oeuf. 
L’épithélium  folliculeux  atteint  alors  son  épaisseur  maximum;  il  ne  forme  plus  une 
assise  régulière.  En  même  temps  les  globules  vitellins  sont  digérés  et  les  produits 
de  la  digestion  réabsorbés  par  l’organisme  (recyclage  des  métabolites  accumulés 
dans  l’oeuf). 

Enfin  après  destruction  complète  du  chorion  et  du  vitellus,  le  corps  de  résorption 
entre  à  son  tour  en  dégénérescence.  A  ce  stade  une  confusion  est  possible  avec 
le  corps  résiduel  signalé  plus  haut. 

De  tels  phénomènes  d’oosorption  sont  fréquents  chez  les  Insectes,  mais  ils 
touchent  rarement  des  oeufs  déjà  chorionnés.  A  notre  connaissance  le  fait  n’a  été  si¬ 
gnalé  que  chez  certains  Hyménoptères  parasites. 

Dans  un  même  ovaire  de  Machilis ,  seuls  quelques  oeufs  sont  touchés  par  la  ré¬ 
sorption,  tandis  que  d’autres,  au  même  stade,  seront  normalement  émis.  Ceci 
laisse  supposer  l’action  non  seulement  de  facteurs  généraux  (endocrines  ou  méta¬ 
boliques)  ;  mais  encore  de  facteurs  locaux,  intrinsèques  à  l’ovaire. 


BLUTBILD  UND  ECDYSONTITER  BEI  CALLIPHORA  VICINA  ROB.-DESV. 

G.  Böhm 

(Institute  für  Zoologie  der  Humboldt-Universität,  DDR) 


In  der  Larve  der  Schmeissfliege  Calliphora  vicina  Rob.-Desv.  ( C .  erythro ctephala 
Meig.)  verändert  sich  Blutbild  während  der  Präpuppenphase  sehr  auffällig.  Mit  Been- 
dingung  der  Frassperiode  (etwa  am  5.  Tag  nach  Eiablage)  dominieren  in  allen 
Larven  noch  die  Prohämocyten  in  oft  grossen  Zellhaufen.  Einen  Tag  später  haben 
sich  viele  Blutzellen  schon  isoliert  und  vergrössert  und  in  ihrem  Plasma  erscheinen 
kleine  Vakuolen.  Damit  ist  ein  Intermediärstadium  zu  den  Sphaerulazellen  des  7.  Ta¬ 
ges  eingetreten.  Diese  Sphaerulazellen,  die  sich  aus  den  Prohämozyten  entwickeln, 
vergrösseyn  sich  weiter  und  stellen  ca.  90 — 95%  aller  Blutzellen  in  dieser  Phase. 
Ihr  Plasma  ist  gefüllt  mit  zahleichen  kleinen  Vakuolen,  die  nach  Crossley  (1964) 
reich  an  saurer  Phosphatase  sind  (Vakuolenstadium).  Am.  7.  Tag  erfolgt  die  Pu- 
pariumbildung.  Die  Sphaerulazellen  phagozytieren  nun  die  anfallenden  Zell-  und 
Gewebereste  der  einsetzenden  Histolyse  (Phagozytosestadium  des  8.  Tages). 

Vergleicht  man  das  Auftreten  des  Sphaerulzellen  mit  der  Ecdysontiterkurve  von 
Calliphora  (nach  Shaaya/Karlson  1965),  so  erscheinen  die  Intermediärstadien  mit  dem 
ersten  Anstieg  des  Hormonspiegels  (1.  Tag  vor  der  Pupariumbildung)  und  Vakuolen¬ 
beziehungsweise  Phagozytosestadium  der  Sphaerulazellen  fallen  mit  dem  1.  Gipfel 
der  Kurve  zusammen. 

Um  diese  auffällige  Parallelität  zu  prüfen,  wurden  Larven  am  6.  Tag  (Kropf 
leer)  geschnürt  und  ihnen  nach  2  Tagen  Blut  entnommen.  Im  larvalen  Hinterende 
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waren  die  Blutzellen  überwiegend  im  Intermediärstadium  stehen  geblieben.  Im  ver¬ 
puppten  Vorderende  dagegen  dominierten  die  typischen  Sphaerulazellen  im  Vakuo¬ 
lenstadium. 

Schliesslich  konnte  durch  direkte  Ecdysoninjektion  ein  weiterer  Beweis  zum  Zu¬ 
sammenhang  zwischen  Blutbild  und  Ecdysontiter  erbracht  werden.  5-tägige  Larven 
wurde  synthetisches  Ecdyson  (pro  Larve  0.03—0.05  mg  Ecdyson  in  10  mm3  A.  d.  auf¬ 
geschwemmt)  injiziert.  Nach  24  Stunden  erfolgte  die  Blutentnahme.  Während  sämt¬ 
liche  Kontrolltiere  über  das  Intermediärstadium  nicht  hinauskamen,  überwogen  in  der 
Versuchstieren  die  Sphaerulazellen  in  einem  allerdings  nicht  ganz  typischen  Vakuo¬ 
lenstadium  mit  beginnender  Phagozytose. 

Um  zu  prüfen,  ob  die  Veränderung  des  Blutbilds  möglicherweise  nur  auf  dem 
Wundeffekt  bei  Injektion  beruhe,  wurden  5-tägige  Larven  verletzt  beziehungsweise 
ihnen  wurde  A.  d.  oder  Insekten-Ringer-Lösung  injiziert.  Das  ergab  bei  diesen  Tieren 
eine  Erhöhung  des  Anteils  der  Intermediärstadien  gegenüber  unverletzten  Kontrolltie- 
ren.  Es  kam  jedoch  nicht  zur  Ausbildung  der  Sphaerulazellen,  wie  sie  von  den 
Ecdysontieren  beschrieben  wurden. 

Zusammenfassend  lässt  sich  sagen,  dass  bei  Calliphora  offensichtlich  eine  Korre¬ 
lation  zwischen  Ecdysontiter  und  Blutbild,  speziell  im  Erscheinen  der  phagozytären 
Sphaerulazellen  während  der  Präpuppenphase,  besteht.  Diese  Befunde  bestätigen 
und  erweitern  die  Vermutungen  und  Befunde  vom  Rizki  (1962)  an  Drosophila , 
Berreur  (1965)  an  Caliphora  und  Jones  (1967)  an  Rhodnius. 


CROISSANCE  ET  COMPORTEMENT  SPÉCIFIQUES  DE  QUATRE  ESPÈCES 
D’HOMOPTÈRES  ( APHIDIDAE )  À  L’ÉGARD  DE  L’HOMOSÉRINE  L  OU  DL 
ET  DES  IONS  K+  ET  NA+  INCLUS  DANS  LES  DIÈTES  SYNTHÉTIQUES. 

J.  J.  Cartier 

(Station  de  Recherches,  St -Jean,  Québec,  Canada) 

Il  existe  dans  la  littérature  récente  deux  formules  de  diètes  synthétiques  pour  pu¬ 
cerons.  Celle  de  Mittler  et  Dadd  (1962)  a  été  complétée  de  traces  de  fer,  zinc,  cuivre, 
manganèse  et  calcium  pour  permettre  la  reproduction  continue  chez  Mijzus  persicae 
(Sulzer)  (Dadd  et  Mittler,  1966)  et  chez  Neomyzus  circumflexus  Bückt.  (Ehrhardt,  1968) . 
Celle  d’Auclair  et  Cartier  (1963)  semblait  au  départ  répondre  aux  besoins  spécifiques 
d 'Acyrthosiphon  pisum  puisque  les  auteurs  ont  affirmé  que  la  formule  M  et  D  ne  con¬ 
venait  pas  à  A.  pisum.  Cette  formule  a  permis  par  la  suite  la  réalisation  de  nombreux 
travaux  sur  le  rôle  des  couleurs,  du  pH,  des  teneurs  en  sucrose  et  en  acides  aminés. 
Pourtant,  malgré  des  efforts  répétés  au  cours  des  trois  dernières  années,  il  m’a  été  im¬ 
possible  jusqu'à  récemment  d’élever  A.  pisum  d’une  façon  continue.  Toutefois,  j’en 
suis  venu  à  constater,  en  travaillant  simultanément  sur  quatre  espèces  d’homoptères, 
que  certains  points  des  techniques  reliées  aux  diètes  synthétiques  étaient  demeurés 
obscurs: 

1.  Quel  était  le  rôle  de  l’Homosérine  qui  compte  pour  environ  20%  de  la  totalité 
des  acides  aminés  employés? 

2.  Faut-il  faire  usage  de  NaOH  ou  de  KOH  quand  il  s’agit  d’ajuster  le  pH  des  diètes 
à  la  suite  des  modifications  dans  les  formulations? 

3.  Pourquoi  la  formule  M  et  D  ne  convenait  pas  à  A.  pisum ? 


Homosérine  L 

Homosérine  DL 

mg/100,  ml  .  .  . 

1.4 

1.1 

0.8 

0.5 

0.3 

0.1 

0 

0.1 

0.3 

0.5 

0.8 

1.1 

1.4 

Série 

A 

ppm  Na . 

343 

275 

183 

137 

46 

46 

34 

23 

23 

23 

16 

12 

5 

A.  pisum  .... 

.52 

.62 

.67 

.72 

.81 

.90 

.99 

.97 

.95 

M.  euphorbiae  .  . 

.37 

.63 

.76 

.75 

.88 

.90 

.93 

.98 

.97 

.90 

A.  fabae  .... 

.16 

.27 

.30 

.32 

29 

.28 

.30 

.32 

.30 

.37 

.39 

.39 

.29 

M.  persicae  .  .  . 

.28 

.30 

.27 

.28 

.28 

29 

.30 

.33 

.29 

.32 

.31 

.30 

.30 

S  é 

r  i  e 

B 

ppm  K . 

117 

117 

86 

86 

64 

43 

43 

21 

21 

21 

21 

11 

0 

A.  pisum  .... 

.87 

1.02 

1.18 

1.08 

.94 

.75 

.64 

.87 

.87 

1.04 

1.11 

.99 

1.02 

M.  euphorbiae  .  . 

.78 

.77 

1.00 

.98 

.98 

.83 

.72 

.78 

.77 

.86 

1.00 

.92 

.93 

A.  fabae  .... 

.37 

.35 

.38 

.33 

.40 

.32 

.41 

.37 

.39 

.35 

.38 

.34 

.32 

M,  persicae  .  .  . 

.22 

.22 

.24 

.23 

.19 

.22 

.19 

.24 

.25 

.23 

.22 

.21 

.21 
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Les  données  suivantes  résument  l’effet  de  gradients  d’Homosérine  L  et  DL  sur 
le  poids  moyen  (mg)  des  adultes  de  la  première  génération  en  utilisant  la  formule  de 

base  A  et  C  (1963). 

On  constate  dans  la  série  A  qu’en  redressant  le  pH  résultant  des  divers  traitements 
à  une  valeur  uniforme  de  7.3,  il  a  fallu  utiliser  des  quantités  de  Na  variant  de  5  à  23  ppm 
pour  DIAtlomosérine  et  de  46  à  343  ppm  pour  L-Homosérine.  Il  est  donc  évident  que  la 
spécificité  apparente  d’A.  pisum  et  de  M.  euphorbiae  à  l’égard  de  la  forme  L  et  DL  est 
en  fait  une  réponse  à  la  présence  de  niveaux  toxiques  d’ions  Na  introduits  dans  les 
diètes  au  cours  des  préparations  des  diverses  formules.  Il  suffit  de  comparer  avec  la 
série  B  d'éxpériences  dans  laquelle  il  a  été  fait  usage  de  KOH  pour  relever  le  pH  pour 
apprécier  ces  effets.  Il  est  aussi  untéressant  de  constater  qu 'Aphis  fabae  Scop  a  été 
affecté  à  un  degré  moindre  par  les  ions  Na  et  que  M.  persicae  est  demeuré  tout  à  fait 
insensible.  De  plus,  A.  pisum  et  M.  euphorbiae  ont  montré  un  optimum  de  croissance 
à  la  concentration  de  0.8  mg/100  ml  pour  la  forme  L  et  DL  de  l’Homosérine  tandis  que 
les  espèces  A.  fabae  et  M.  persicae  sont  demeurées  indifférentes  aux  variations  d’Homo¬ 
sérine. 

La  formule  A  et  C  (1963)  contient  1900  ppm  d’ions  K  et  seulement  1.6  ppm  d’ions 
Na  inclus  dans  le  sel  U.S.P.  Auclair  (1965)  utilisant  de  3  à  19  microlitres  de  NaOH 
12.95  N  sur  des  aliquots  de  4  ml  de  diète  a  introduit  en  fait  260  et  1410  ppm  Na  pour 
relever  le  pH  de  7.6  à  8.0  et  à  9.0.  De  même,  il  faut  près  de  300  ppm  de  Na  pour  relever 
une  formule  M  et  D  de  son  pH  initial  5.0  à  un  pH  de  7.3  qui  serait  convenable  à  A.  pi¬ 
sum.  Une  telle  opération  la  rend  évidemment  très  toxique.  Mais  si  le  pH  en  est  relevé  avec 
du  KOH,  la  formule  M  et  D  convient  à  A.  pisum  pour  quelques  générations.  Or,  il  est 
maintenant  manifeste  que  des  teneurs  en  ions  Na  supérieures  à  46  ppm  pour  pisum,  137 
ppm  pour  euphorbiae  et  343  ppm  pour  fabae  sont  toxiques  dès  la  première  génération. 
11  est  probable  qu’à  longue  échéance,  persicae  pourrait  aussi  montrer  des  signes  d’in¬ 
toxication  aux  ions  Na. 

En  conclusion,  il  apparait  nécessaire  de  dire  que: 

1.  l’Homosérine  sous  sa  forme  L  ou  DL  est  un  apport  pour  la  croissance  d’A.  pisum 
et  de  M.  euphorbiae  mais  apparemment  inutile  à  A.  fabae  et  M.  persicae ; 

2.  qu’il  faut  tenir  compte  de  la  sensibilité  des  diverses  espèces  de  pucerons  aux 
ions  Na.  De  plus,  au  cours  d’essais  comportant  des  choix  multiples  des  divers  gradi¬ 
ents  décrits  plus  haut,  A,  pisum  et  M.  euphorbiae  ont  pu  localiser  rapidement  les  diètes 
qui  contenaient  les  minima  en  ions  Na  et  éviter  celles  qui  étaient  plus  toxiques.  A.  fa¬ 
bae  a  démontré  un  pouvoir  de  sélection  moindre  tandis  que  M.  persicae  est  demeuré 
tout  à  fait  indifférent  à  la  forme  L  ou  DL  de  l’Homosérine  de  même  qu’aux  grandes 
variations  de  concentrations  en  ions  K  et  Na. 


SWARMING  BEHAVIOR  AS  A  POSSIBLE  ISOLATION  MECHANISM 

AMONG  AN  ARETE  SPECIES 

H.  C.  C  h  i  a  n  g 

(Department  of  Entomology,  Fisheries  and  Widlife,  University  of  Minnesota , 

St.  Paul,  Minn.,  U.  S.  A.) 

I  have  observed  the  swarming  behavior  of  four  species  of  Anarete  in  Minnesota: 
A.  iridis ,  A.  pritchardi ,  A.  johnsoni ,  and  A.  corni.  According  to  Kim  (1967)  they  have 
many  common  morphological  characters,  including  the  4-segmented  palpus,  the  unen¬ 
larged  proximal  palpus  segment,  and  the  acuminate  claws.  Each  species  also  shares 
some  characters  with  one  of  the  other  species. 

My  observations  show  that  the  swarms  of  all  four  species  in  the  same  type  of  ha¬ 
bitat,  namely,  in  or  near  cultivated  land.  In  fact,  on  warm  and  bright  mornings  in  the 
summer  months,  swarms  of  A.  iridis  have  been  seen  within  a  few  meters  from  those 
of  A.  johnsoni ,  and  A.  pritchardi  from  A.  corni.  I  also  observed  that  the  swarms  of 
A.  johnsoni  and  A.  iridis  showed  synchronized  fluctuation,  suggesting  that  the  annual 
life  cycles  of  the  two  species  might  not  be  very  different. 

These  similarities  in  morphology  and  ecology  suggest  that  the  four  species  are 
phylogenetically  very  closely  related,  and  may  be  considered  as  a  species  complex. 

However,  detailed  observations  of  the  swarming  behavior  show  that  the  four  species 
differ  in  certain  respects,  including  the  peak  swarm  hours,  temperature  and  light  pre¬ 
ferences,  and  characteristics  of  swarm  markers.  Two  major  differences  in  their  respon¬ 
ses  to  swarm  markers  are  of  special  significance.  First,  A.  iridis  and  A.  pritchardi  are 
attracted  to  light  markers,  while  A.  johnsoni  and  A.  corni  respond  to  dark  markers. 
Secondly,  A.  iridis  and  A.  johnsoni  swarm  about  45 — 75  cm  above  the  marker,  while 
A.  pritchardi  and  A.  corni  swarm  only  3 — 6  cm  above  the  marker.  Thus  no  two  species 
swarm  in  precisely  the  same  location. 
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It  is  known  that  mating  takes  place  during  swarming  in  this  genus.  The  different 
responses  to  swarm  markers  mentioned  above  would  eliminate  the  possibility  of  ma¬ 
ting  among  different  species,  even  though  the  species  are  present  in  close  proximity. 

It  was  observed  that  when  I  introduced  a  male  of  A.  iridis  into  a  swarm  of  A.  pri - 
tchardi,  the  males  of  the  latter  species  pounced  on  the  A.  iridis  in  the  same  manner 
as  they  do  on  females  of  their  own  species.  It  was  reasoned  that  since  the  male  of 


Similarities  of  morphological  characteristics  {A)  and  swarming  behavior  ( B )  in 

four  species  of  Anarete. 


A.  iridis  is  of  the  same  size  as  a  female  of  A.  pritchardi ,  the  former  was  mistaken  by 
the  latter  as  a  female. 

Many  insects  recognize  their  mates  or  ignore  other  species  by  structural,  acoustic 
or  chemical  characteristics.  Thus  the  isolation  of  different  species  was  accomplished 
by  initial  recognition.  Of  course  these  species  may  have  also  morphological  differences 
in  their  genitalia  which  may  prevent  interspecific  mating.  In  the  case  of  A.  pritchardi 
and  A .  iridis,  it  appears  that  the  males  of  the  former  do  not  have  the  ability  of  initial 
recognition.  Whether  or  not  there  are  morphological  differences  in  the  genitalia  great 
enough  to  prevent  interspecific  mating  is  not  known. 

It  appears  that  in  this  group,  the  principal  mechanism,  which  isolates  the  four  spe¬ 
cies  from  interbreeding,  is  their  differential  responses  to  a  swarm  marker,  hence  the 
precise  location  of  swarms.  It  will  be  a  matter  of  conjecture  to  suggest  that  the  diffe¬ 
rence  in  the  precise  location  of  swarms  has  made  the  ability  of  recognition  unnecessary, 
or  that  the  ability  of  recognition  would  have  developed  had  the  spéciation  been  of  an 
earlier  origin. 


ÉTUDE  D’UN  GROUPE  DE  RÉCEPTEURS  Ä  L’ÉTIREMENT  AU  NIVEAU 
DE  LA  PATTE  MÉTATHORACIQUE  DU  CRIQUET, 
SCHISTOCERCA  GREGARIA 

J.  Coillot,  J.  Boistel 

(Laboratoire  de  Physiologie  animale,  Faculté  des  Sciences,  Rennes,  France) 


De  nombreux  récepteurs  à  l’étirement  ont  été  localisés  et  décrits  dans  les  diffé¬ 
rentes  parties  du  corps  des  insectes;  certains  d’entre  eux,  situés  au  niveau  des  articu¬ 
lations  des  pattes,  sont  encore  mal  connus.  Rappelons  que  Slifer  et  Finlayson  (1956) 
mirent  en  évidence  les  premiers  récepteurs  à  l’étirement  du  criquet  au  niveau  de  l’ab¬ 
domen,  puis  Gettrup  (1962)  en  signala  dans  le  thorax  et  montra  leur  relation  avec 
l’articulation  des  ailes.  La  préparation  faisant  l’objet  de  cette  étude  est  constituée  de 
trois  récepteurs  à  l’étirement  situés  dans  le  fémur  à  proximité  de  l’articulation  tibio- 
fémorale  de  la  patte  sauteuse  du  criquet.  Deux  de  ces  récepteurs  (récepteur  ventro- 
postéro-latéral  et  récepteur  dorso-postéro-latéral)  comprennent  chacun  deux  cellules 
multipolaires  incluses  dans  un  petit  ganglion  périphérique  constitué  de  cellules 
conjonctives;  le  troisième  récepteur  (récepteur  dorso-antéro-latéral)  ne  comprend 
qu’une  seule  cellule  sensorielle  enveloppée  également  dans  des  cellules  annexes  non 
différenciées.  Bien  que  les  cellules  sensorielles  soient  au  nombre  de  cinq,  l’enregistre- 
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ment  de  l’activité  électrique  propagée  le  long  du  nerf  latéral  interne  ne  fait  apparaître 
que  trois  unités.  Des  tests  électrophysiologiques  effectués  après  des  sections  partielles 
de  l’innervation  ont  permis  de  montrer  que  seulement  deux  des  trois  récepteurs  réagis¬ 
saient  en  fonction  de  la  position  et  de  la  rotation  du  tibia.  Les  deux  cellules  du  RDPL 
traduisent,  par  des  messages  présentant  une  grande  ressemblance,  les  effets  de  la  sti¬ 
mulation  mécanique  de  la  patte.  L’unique  cellule  du  RDAL  n’atteint  son  seuil  qu’à  la 
suite  d’une  extension  prononcée  du  tibia.  Les  conditions  de  stimulation  du  RVPL  sont 
encore  mal  définies  et  pourraient  être  en  relation  avec  la  pression. 

L’activité  électrique  propagée,  issue  des  deux  récepteurs  sensibles  aux  déplace¬ 
ments  du  tibia  est  de  type  phasico-tonique.  Celle-ci  a  été  étudiée  avant,  pendant  et 
après  des  déplacements  passifs  du  tibia.  Des  extensions  et  des  flexions  d’amplitudes 
angulaires  variables  ont  été  appliquées  au  moyen  d’un  bloc  embrayage-frein  électro¬ 
magnétique  permettant  d’entraîner  d’emblée  le  tibia  à  une  vitesse  angulaire  constante 
pendant  un  temps  très  court.  Ces  expériences  ont  permis  de  montrer: 

la  relation  de  phase  existant  toujours  entre  la  réponse  et  la  stimulation; 
que  la  bouffée  d’influx  lors  d’une  extension  ou  la  baisse  brutale  d’activité  lors 
d’une  flexion  étaient  fonction  de  l’amplitude  du  mouvement,  de  la  vélocité  de  celui-ci 
et  du  niveau  d’étirement  initial  de  la  préparation  au  moment  de  l’application  du  sti¬ 
mulus; 

Tout  déplacement  du  tibia  laisse  une  empreinte  durable  sur  le  niveau  d’activité 
propagée  des  récepteurs.  En  effet,  lors  d’une  extension,  plusieurs  minutes  peuvent 
être  nécessaires  pour  parvenir  à  une  valeur  stable  de  la  fréquence,  celle-ci  déclinant 
depuis  la  cessation  du  mouvement  selon  une  courbe  s’apparentant  à  une  fonction  expo¬ 
nentielle.  Par  contre,  lors  d’une  flexion,  la  frécuence  passe  par  un  minimum  lors  de  la 
cessation  du  mouvement  stimulant  et  se  rétablit  progressivement  à  la  valeur  stable 
caractéristique  de  la  position  considérée.  Les  courbes  de  position  correspondant  aux 
trois  unités  ont  ainsi  pu  être  tracées  à  partir  de  ces  valeurs  toniques. 

Une  étude  ultérieure  interessant  les  phénomènes  électriques  au  niveau  cellulaire, 
d’une  part,  et  l’intégration  de  ces  messages  dans  les  centres  en  relation  avec  les 
messages  effecteurs,  d'autre  part,  est  dès  maintenant  envisagée. 


BIOCHEMICAL  CHANGES  AND  DEVELOPMENTAL  ARREST  IN  SILKWORMS 

PREVENTED  FROM  EXTRUDING  SILR 

J.  Corrigan 

(Department  of  Biochemistry ,  Tufts  University  School  of  Medicine,  Boston, 

Massachusetts,  U.  S.  A.) 

In  order  to  determine  if  the  D-serine  found  in  the  pupal  and  adult  stages  of  the 
Japanese  silkworm,  Bombyx  mori ,  (Corrigan  a.  Srinivasan,  Biochem.,  5,  1185,  1966) 
was  a  precursor  of  the  D-2,  3-diaminopropionic  acid  recently  discovered  in  the  larval 
stages  of  Bombyx .  (Wada  a.  Toyota,  Biochem.  Biophys.  Res.  Commun.,  19,  482,  1965), 
a  method  was  devised  for  surgically  excising  the  spinnerets  of  Bombyx  in  the  feeding 
period  of  the  last  larval  instar.  At  the  time  of  cocoon  production  these  larvae  displayed 
the  usual  physiological  and  behavioral  changes  observed  in  control  insects  except 
that  no  silk  protein  was  extruded.  The  majority  of  these  insects  pupated  normally  and 
the  silk  began  to  be  gradually  resorbed.  This  process  resulted  in  a  progressive  eleva¬ 
tion  of  certain  amino  acids  including  serine,  glycine,  glutamine  and  valine.  When  the 
serine  was  determined,  it  was  found  that  the  concentration  gradually  increased  from 
about  1 — 2  micromoles  per  insect  to  as  high  as  21  micromoles  of  which  approximately 
half  was  D-serine.  Very  few  of  such  insects  completed  development  to  the  imago,  and 
there  appeared  to  be  inhibition  of  the  anterior  epithelial  tissues  such  as  the  wing,  leg 
and  head  forming  components,  relative  to  the  remainder  of  the  pupal  body.  The  cause 
of  death  is  not  determined  but  could  be  due  to  the  remarkably  high  terminal  concentra¬ 
tion  of  D-serine.  No  D-diaminopropionic  acid  was  found  in  any  pupae  which  had  re¬ 
tained  their  silk. 
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THE  SYSTEM  OF  ECOLOGICAL  ADAPTATIONS  OF  INSECTS  TO  SEASONAL 

CHANGES  OF  CLIMATE 

A.  S.  Danilevsky  —  A.  C.  ¿JamuieBCKiin 

(Department  of  Entomology,  Leningrad  State  University,  USSR) 


The  synchronization  of  the  life  cycle  with  the  seasonal  dynamics  of  environmental 
conditions  is  ensured  in  insects  and  in  other  terrestrial  arthropods  by  three  groups  of 
reactions:  1)  controlling  the  rate  of  active  stages  development,  2)  inducing  the  diapause, 
3)  terminating  the  diapause. 

The  role  of  temperature  reactons  of  active  stages  is  restricted  to  regulation  of 
generations  number  and  to  their  distribution  through  seasons.  It  is  very  characteristic, 
that  all  thermal  indices  (the  optimum,  the  development  limits,  the  sum-total  of  effe¬ 
ctive  temperatures)  are  very  constant  in  a  given  species  and  prove  to  be  practically 
identical  in  populatons  inhabiting  regions  with  different  climate  within  the  species 
area. 

As  opposed  to  constancy  of  the  active  stages  adaptations,  the  reactions  controlling 
diapause  are  characterized  with  a  great  diversity  and  lability. 

The  main  agent  inducing  diapause  not  only  in  polyvoltine  species  but  also  in  many 
monovoltine  ones  is  photoperiod.  The  level  and  the  daily  rhythm  of  temperature  as 
well  as  physiological  state  of  food  plants  serve  as  an  additional  source  of  seasonal  in¬ 
formation  influencing  the  diapause.  Their  influence  comes  to  light  as  the  change  in 
the  critical  threshold  of  the  photoperiodic  reaction  (PhPR).  Recently  there  have  been 
also  discovered  more  complicated  forms  of  the  seasonal  variation  of  photoperiodic 
response  caused  by  endogenous  factors  or  by  external  conditions  influencing  on  parents 
(Lees,  1960;  Dubynina,  1965;  Saunders,  1965,  1966;  Welsso  a.  Adkisson,  1966;  Razu- 
mova,  1967;  Geispitz,  1968). 

In  polyvoltine  species  the  photoperiodic  and  temperature  thresholds  of  entering 
the  diapause  are  hereditarily  different  in  local  populations  and  increase  a  great  deal 
northwards.  In  the  short-day  forms  the  adaptive  variations  of  PhPR  also  come  to  in¬ 
creasing  of  the  critical  day  length  northwards,  that  results  in  shortening  of  summer 
diapause.  In  mountains  formatoin  of  local  hereditary  variations  in  the  reactions  to 
the  photoperiod  is  possible  but  differentiation  is  going  on  more  difficult  than  in 
the  plain. 

The  diapause  in  the  tropical  zone  as  well  as  the  summer  diapause  of  many  mono¬ 
voltine  and  olygovoltine  species  in  temperate  latitudes  is  induced  and  eliminated  by 
the  same  PhPR  (Geispitz  a.  Zarankina,  1963;  Danilevsky  a.  Sheldeshova,  1968).  Many 
facts  of  retaining  sensibility  to  photoperiod  as  well  during  winter  diapause  have  been 
obtained  recently. 

In  this  connection  we  have  investigated  the  relative  role  of  light  and  darkness 
conditions  in  reactivation  phenomena  in  more  than  20  insect  and  mites  species.  Compa¬ 
ring  the  temperature  levels  necessary  for  the  photoperiodic  reactivation  and  for  the 
cold  one  in  Laspeyresia  molesta  persuaded  in  complete  independence  of  these  two  pro¬ 
cesses.  Temperature  about  25°  is  optimal  for  the  first  one,  whereas  5 — 10°  —  for  the 
second.  The  thermal  development  threshold  (about  12°)  serves  here  as  a  boundary. 
Evidently,  cold  reactivation  has  arised  as  the  special  adaptation  at  the  winter  diapause 
and  has  substituted  in  phylogenesis  the  primary  regulating  function  of  the  photo¬ 
period. 


THE  CONTROL  OF  OOGENESIS  IN  RHODN1US  PROLIXUS 

K.  G.  D  a  V  e  y 

(Institute  of  Parasitology,  McGill  University,  Macdonald  College, 

Montreal,  Canada) 

Mating  in  Rhodnius  prolixus  results  in  an  increase  in  egg  production  by  the  re¬ 
lease  from  the  spermatheca  of  a  blood-borne  factor.  This  factor  acts  through  the  neuro¬ 
secretory  cells  of  the  brain,  but  not  through  the  corpus  allatum.  The  neurosecretory 
cells  have  at  least  three  effects: 

1.  The  facilitation  of  oviposition  by  a  myotropic  action  on  the  muscles  of  the 
oviducts. 

2.  The  directing  of  metabolism  away  from  locomotor  activity  towards  egg  pro¬ 
duction. 

3.  The  maintenance  of  the  spermatozoa  in  the  spermatheca  by  facilitating  the 
passage  of  the  spermathecal  secretion  through  the  cuticular  intima  into  the  lumen  of 
the  spermatheca. 
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THE  NEUROENDOCRINE  SYSTEM  OF  STENOCRANUS  MINUTUS 

(HEMIPTERA,  DELPHACIDAE) 

R.  G.  Davies 

(Zoology  Department,  Imperial  College,  London,  U.  K.) 


Little  work  has  been  done  on  the  neuroendocrine  system  of  Fulgoroid  Homoptera 
and  the  main  purpose  of  this  study  has  been  to  examine  the  extent  to  which  biolo¬ 
gically  significant  stages  in  the  life  of  the  adult  Stenocranus  could  be  correlated 
with  histological  and  other  changes  in  the  neuroendocrine  system  of  natural  popula¬ 
tions  under  field  conditions. 

There  are  no  major  histological  differences  between  the  two  sexes.  The  brain 
contains  two  paired  neurosecretory  loci,  of  which  the  most  conspicuous  and  best  defi¬ 
ned  lies  in  the  pars  intercerebralis  and  comprises  18—24  neurosecretory  cells  of  three 
distinct  types.  The  most  numerous  are  the  A-cells,  containing  dense  masses  of  paral¬ 
dehyde  fuchsinpositive  secretion,  but  closely  associated  with  them  are  smaller  num¬ 
bers  of  B-cells,  devoid  of  PF-positive  granules,  and  some  C-cells,  in  which  PF-positive 
material  is  finely  granular  and  diffusely  distributed.  Laterally  and  below  the  large 
optic  lobes  is  the  second  neurosecretory  locus,  consisting  of  6 — 12  small  scattered  cells 
with  a  rather  weakly  positive  reaction  to  paraldehyde  fuchsin.  There  are  also  two 
median  ventral  A-cells  in  the  suboesophageal  ganglion  while  the  compound  thoraco¬ 
abdominal  ganglion  contains  two  lateral  A-cells  on  each  side  as  well  as  a  pair  of 
B-cells. 

The  corpora  cardiaca  are  linked  to  the  brain  by  a  single  nerve  on  each  side,  the 
main  component  of  which  is  the  axonal  tract  from  the  pars  intercerebralis,  along 
which  neurosecretory  material  passes.  Each  corpus  cardiacum  includes  a  median  sto¬ 
rage  region  containing  much  densely  staining  PF-positive  secretion  and  clearly  deli¬ 
mited  from  a  larger,  more  lateral  intrinsic  cell  region.  The  latter  comprises  neurones 
with  a  diffuse  but  well-defined  PF-positive  reaction  and  non-secretory  glial  elements. 
The  single  median  corpus  allatum  contains  densely  packed  nuclei  with  homogeneous 
cytoplasm  in  which  scattered  streaks  of  neurosecretory  material  are  only  very  occa¬ 
sionally  visible. 

Rather  surprisingly,  no  obvious  qualitative  differences  can  be  seen  in  the  histolo¬ 
gical  appearance  of  the  various  components  of  the  neuroendocrine  system  when  exa¬ 
mined  at  monthly  intervals  throught  the  long  adult  life  from  August  to  May,  nor  is 
it  possible  to  detect  histological  variations  during  the  diurnal  period.  Seasonal  changes 
in  the  volumes  of  the  various  components  are,  however,  usually  well  marked.  Despite 
considerable  individual  variation,  these  changes  have  generally  proved  to  be  highly 
significant  when  tested  statistically  and  they  presumably  reflect  variations  in  the  func¬ 
tional  activity  of  the  various  parts  of  the  system.  In  both  sexes  the  dimensions  of  the 
neurosecretory  cells  of  the  pars  intercerebralis  show  an  unmistakable  upward  trend, 
proceeding  more  or  less  uniformly  from  the  newly  emerged  adults  of  August  through 
to  the  mature  insects  of  late  spring  and  resulting  in  a  two-fold  increase  in  volume. 
In  the  corpora  cardiaca  of  males  there  is  a  similar  gradual  progressive  change  in  the 
dimensions  of  the  storage  region  and  of  the  intrinsic  cell  region,  though  the  over-all 
volumetric  increase  is  somewhat  smaller  and  in  female  insects  the  changes  in  the 
corpus  cardiacum  are  less  well  defined.  The  growth  in  volume  of  the  corpora  aliata 
displays  a  striking  sexual  dimorphism.  In  males  there  is  a  steady  increase,  resulting 
in  an  eventual  doubling  of  the  volume,  but  in  females  the  gradual  growth  between 
August  and  February  is  followed  by  a  dramatic  increase  in  size  during  April  and  May, 
correlated  with  egg-maturation  and  oviposition.  During  all  these  changes,  the  histolo¬ 
gical  appearance  of  the  tissues  and  the  amounts  of  stainable  secretion  present  remain 
virtually  unaltered.  No  significant  volumetric  changes  or  variations  in  the  amounts 
of  neurosecretion  occur  in  any  part  of  the  neuroendocrine  system  of  either  sex  during 
the  diurnal  cycle  of  activity. 


ENZYME  ACTIVITY  AN  DIGESTION  IN  ADULT  BLACK-FLIES 

{SI  MULI  I  DAE,  DIPTERA) 

D.  M.  Davies,  Yong  Jin  Yang 

(McMaster  University,  Hamilton,  Canada) 

Adult  female  simuliids  feed  on  both  blood  and  nectar  (Hocking,  1953;  Davies 
a.  Peterson.  1956;  Lewis  a.  Demoncy,  1966),  the  former  to  nouirsh  the  developing  eggs 
and  the  latter  mainly  for  energy.  We  have  investigated  the  important  enzymes  of  adult 
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simuliids  involved  in  the  digestion  of  both  these  foods  (Yang.  a.  Davies,  1968a, 
1968b). 

Using  a  very  specific  substrate  for  trypsin,  p-tosyl-L-arginine  methyl  ester  HC1 
(TAME)  in  vitro  activity  of  this  enzyme  was  shown  from  six  simuliid  species  in  three 
genera.  Trypsin  activity  was  confined  mainly  to  the  midgut  and  had  a  pH  optimum 
of  8.4.  It  occured  in  sugar-fed  males  and  females  of  the  non-haematophagous  Cnephia 
dacotensis  (Duar  a.  Shannon)  and  of  two  avian  and  three  mammalian  feeders.  After 
females  of  Prosimulium  decemarticulatum  (Twinn)  and  Simulium  rugglesi  Nicholson 
and  Mickel  fed  on  their  avian  host,  the  blood  meal  stimulated  more  than  an  eight- 
and  four-fold  increase  in  midgut  trypsin  activity  respectively.  When  females  of  S.  ve- 
nustum  Say  fed  on  a  1:1  mixture  of  mammalian  or  avian  blood  and  a  1M  sucrose 
solution,  their  trypsin  activity  rose  only  two-  to  three-fold.  As  this  blood-sucrose  meal 
went  first  to  the  crop  and  was  only  slowly  transferred  to  the  midgut  for  digestion, 
the  trypsin  activity  remained  at  this  new  level  for  at  least  eight  days. 

No  pepsin  activity  was  found  in  unfed  adults  of  P.  fuscum  Syme  et  Davies. 

Nectar,  on  which  adult  simuliids  feed,  is  composed  principally  of  sucrose,  glucose 
and  fructose  (Wykes,  1953),  and  simuliids  have  been  maintained  on  sucrose  and  water 
for  over  two  months  (Davies,  1953).  Using  the  specific  colorimetric  assay  of  glucose 
with  the  glucose— oxidase— peroxidase  system,  in  vitro  invertase  was  shown  from 
P.  fuscum  and  S.  venustum,  but  was  confined  mainly  to  the  midgut  and  had  a  pH 
optimum  of  6.2.  No  significant  increase  in  invertase  activity  occurred  when  water-fed 
males  and  females  were  fed  sucrose.  After  feeding  on  human  blood,  however,  females 
showed  a  sharp  rise  in  invertase  activity  which  then  remained  level  for  at  least 
two  days. 

Unfed  S.  vittatum  Zett.  and  S.  venustum  adults  showed  considerable  amylase 
(starch-hydrolysing)  activity,  being  greater  in  the  latter  but  the  level  in  males  was 
only  half  that  of  females.  This  activity  occurred  mainly  in  the  haemolymph  with  only 
small  amounts  in  the  midgut  and  carcass,  probably  contamination  from  the  haemo¬ 
lymph.  The  pH  optimum  for  activity  was  6.5. 

Why  males  and  a  non-biting  simuliid  species  secrete  midgut  trypsin  is  unexplained. 
However,  it  suggests  that  Diptera  evolved  from  insects  in  which  both  sexes  fed  on 
protein  and  that,  although  a  secondary  reduction  in  mouthparts  has  occurred  in  the 
males  of  all  simuliid  species  and  the  females  of  certain  others,  some  trypsin  secretion 
still  persists. 


LA  FONCTION  DES  OVAIRES  D 'OPATRUM  SABULOSUM  L. 

J.  Djurkic 

(Faculté  d’ Agriculture,  Novi  Sad,  Yougoslavie) 

Dans  le  hut  de  constater  le  rôle  du  mâle  dans  la  production  des  oeufs  de  l’espèce 
O.  sabulosum ,  l’on  a  exécuté  des  recherches  sur  des  insectes  élevés  au  laboratoire- 
ainsi  que  ceux  ramassés  dans  la  nature.  L’on  a  suivi  la  ponte  individuellement  chez 
des  femelles  et  nourries  avec  du  pissentit.  Une  certaine  quantité  de  ces  individus  ont 
été  isolés  aussitôt  après  l’eclosion,  lesquels  n’ont  pas  pondu  du  tout.  L’autre  partie 
a  été  élevée  en  groupe  avec  des  mâles  jusqu’au  commencement  de  la  ponte,  après  quoi 
on  les  a  séparés.  Dans  ce  cas  on  a  isolé  70  femelles.  Les  15  parmi  elles  n’ont  déposé 
que  2  ou  3  oeufs  non  fécondés.  Après  une  vingtaine  de  jours  les  mâles  ont  été  ajoutés 
(2  á  1  femelle)  et  11  femelles  ont  continué  à  pondre  normalement. 

Les  insectes  se  trouvent  dans  la  nature  à  la  fin  du  mars  (26  f.)  et  á  la  fin  du 
mai  (12  f.)  1967  et  au  début  d’avril  1968  (20  f.)  ont  été  isolés  au  laboratoire  aussitôt. 
La  ponte  exécutée  à  la  T  de  20°  à  25°,  ce  n’est  que  17  femelles  de  38  en  1967  qui  sont 
restées  vivantes.  A  la  fin  du  septembre  elles  sont  mises  á  la  T  de  29°  et  après  un  mois 
l’on  a  ajouté  des  mâles  à  8  femelles.  Quelques  jours  plus  tard  ces  individus  ont  com¬ 
mencé  à  pondre  tandis  que  chez  les  autres  9  femelles  la  ponte  était  nulle  avec  une 
exception  —  une  femelle  a  pondu  48  oeufs.  Excépté  les  femelles  de  la  nature  en  1967, 
toutes  les  autres  ont  pondu  à  la  T  de  29°. 

D’après  les  résultats  obtenus  on  a  pu  determiner  dans  tous  ces  essais  3  catégories 
des  femelles:  supérieure  —  plus  de  100  oeufs  déposés  moyenne  —  entre  50  et  100  et 
enfin  minimale  —  moins  de  50.  Ce  n’est  qu’à  la  T  de  29°  qu’il  y  en  avait  qui  ont  déposé 
plus  de  150  oeufs  —  184,  216,  221  et  331. 

Le  pourcentage  des  larves  eclosés  variait  au  cours  de  la  ponte  entre  80  et  90% 
et  atteignait  rarement  la  valeur  de  100%.  Il  ne  s’abaissait  qu’au  cours  de  la  deuxième 
moitié  de  la  période  de  ponte  et  surtout  à  sa  fin. 

Le  rythme  de  la  ponte  par  décades  exprimé  en  pourcentage  pour  chaque  catégorie 
des  femelles  a  montré  que  la  plus  grande  quantité  d’oeufs  avait  été  déposé  dans  la  pre¬ 
mière  décade  de  la  ponte.  Les  femelles  accouplées  ultérieurement  ont  été  une  exception. 
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D’après  les  résultats  exposés  l’on  peut  donner  les  conclusions  suivantes: 

La  ponte  d’O.  sabulosum  n’est  possible  qu’en  cas  de  la  copulation  exécutée. 

La  fonction  des  ovaires  commence  avant  la  copulation,  mais  sans  celle-ci  vient  la 
stagnation. 

La  ponte  des  femelles  non-accouplées  peut  commencer  seulement  si  elles  sont 
groupées  avec  des  mâles,  mais  elle  cesse  bientôt  si  entre-temps  la  copulation  ne  se  pro¬ 
duit  pas.  Par  contre,  chez  des  femelles  isolées,  non-accouplées  la  ponte  ne  commence 
pas  du  tout. 

La  durée,  le  cours  et  le  rythme  de  la  ponte  ainsi  que  le  nombre  des  oeufs  déposés 
dependent  directement  de  la  réserve  des  spermatozoides  formées  d’abord,  ce  qui  con¬ 
firme  le  pourcentage  des  oeufs  fécondes. 

Au  moment  d’isolation  les  reserves  individuelles  de  spermatozoïdes  ont  été  évi¬ 
demment  très  différentes.  Elles  dépendaient  certainement  du  nombre  des  copulations 
qui  pourrait  être  le  résultat  d’un  hasard  ou  la  conséquence  d’un  attachement  plus 
accentué  des  mâles  par  des  femelles  déjà  accouplées  ou  de  la  nécessite  de  cette  espèce 
d’être  polyandre. 

La  production  des  oeufs  est  la  plus  grande  la  première  décade  de  la  ponte  grace 
á  la  réserve  initiale  des  spermatozoïdes.  En  se  diminuant  elle  diminue  aussi  la  possi¬ 
bilité  de  la  production  d’ovaires  dans  des  décades  ultérieures.  Le  fait  qu’une  femelle 
de  9,  âgées  de  2  ans,  a  pondu  48  oeufs,  sans  copulation  ultérieure,  dont  32  étaient 
fécondes,  confirme  que  l’arrêt  de  la  fonction  des  ovaires  ne  veut  pas  toujours  signifier 
que  cette  réserve  est  absolument  epuisée. 


THE  FEEDING  MECHANISM  AND  ITS  ECOLOGICAL  IMPORTANCE 
IN  LARVAE  OF  CYCLORRHAPHOUS  DIPTERA 

V.  M.  D  o  w  d  i  n  g 

(Molteno  Institute,  University  of  Cambridge,  U.  K.) 

Among  larvae  of  the  Diptera  Cyclorrhapha  those  feeding  on  dead  material  are 
distinguished  from  the  parasitic  and  predatory  species  by  the  possession  of  a  number 
of  longitudinal  ridges  projecting  upwards  from  the  floor  of  the  pharynx  (Keilin  1912). 
These  ridges  present  a  T-  or  Y-shape  in  transverse  section.  Morphological  investiga¬ 
tions  on  Calliphora  vicina  R.-D.  and  several  other  species  have  shown  that  the  arms 
of  the  ridges  are  subdivided  along  their  length  into  flat  lamellae  only  0.3  p,  thick  and 
separated  from  one  another  by  spaces  of  0.6  p.  The  tips  of  these  lamellae  are  swollen 
and  those  of  adjacent  ridges  interdigitate  in  a  regular  alternate  fashion.  The  horizon¬ 
tal  structure  formed  by  the  lateral  lamellae  of  all  the  ridges  is  held  together  by  the 
interlocked  swollen  tips  of  the  lamellae  and  forms  a  fine  sieve,  supported  above  the 
floor  of  the  pharynx  by  the  ventral  parts  of  the  ridges.  This  structure  sieves  particu¬ 
late  food  material  from  a  flow  of  liquid  which  is  driven  downwards  between  the  la¬ 
mellae  and  escapes  from  the  pharynx  anteriorly.  The  spacing  between  the  lamellae 
in  all  the  species  examined  was  the  same  and  is  such  as  to  retain  bacteria  and  other 
micro-organisms.  There  is  great  variety  between  species  in  the  other  dimensions 
of  the  ridges. 

Saprophagous  larvae  of  the  suborder  Cyclorrhapha  are  always  found  in  association 
with  large  numbers  of  micro-organisms,  and  blowfly  larvae,  for  instance,  feed  almost 
entirely  on  the  bacteria  on  rotting  meat.  A  number  of  other  instances  of  cyclorrhaphous 
larvae  with  a  diet  of  micro-organisms  are  known.  In  view  of  the  present  observations 
on  the  feeding  mechanism  of  saprophagous  larvae  it  seems  likely  that  they  feed  essen¬ 
tially  on  micro-organisms.  The  larvae  burrow  into  and  move  about  on  their  substrate 
spreading  the  micro-organisms  and  promoting  their  growth.  Larvae  of  the  Cyclorrhapha 
are  found  in  almost  every  organic  material  which  is  colonised  by  micro-organisms  and 
it  seems  that  the  outstanding  degree  of  ecological  radiation  and  success  of  the  group 
has  resulted  from  their  ability  to  feed  very  efficiently  on  these  biochemically  versatile 
organisms.  The  pharyngeal  ridges  are  found  in  almost  every  family  of  the  Cyclor¬ 
rhapha  and  were  probably  present  in  the  common  ancestral  type. 

Parasitic  larvae  occur  in  many  families.  They  lack  pharyngeal  ridges  which  have 
probably  been  lost  with  the  decreasing  dependence  on  micro-organisms  which  accompa¬ 
nied  an  increasing  utilisation  of  living  food  material.  Salticella  fasciata  Meig. 
( Sciomyzidae )  is  thought  to  be  one  of  the  most  primitive  of  a  parasitic  family 
(L.  V.  Knutson,  private  communication)  and  has  very  small  lateral  lamellae  on  the 
ridges  forming  only  a  small  area  of  sieve  in  comparison  with  the  size  of  the  ridges 
and  of  the  larva.  This  reduction  in  the  lateral  lamellae  is  regarded  as  representing 
a  stage  in  the  evolution  of  the  parasitic  type. 
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FONCTION  EXCRÉTRICE  DES  GLANDES  ANNEXES  DE  L’APPAREIL 
GÉNITAL  MÂLE  DE  BLATTELLA  GERMANICA  L.  (DICTYOPTËRE) 

M.  C.  D  u  f  r  a  n  ç  a  i  s 

(Faculté  des  Sciences,  Paris,  France) 


L’appareil  génital  mâle  de  Blattella  germanica  L.  comporte  des  glandes  annexes 
constituées  de  glandes  translucides  et  d’utricules  blanchâtres  dans  lesquels  de  l’acide 
urique  a  été  détecté  par  des  méthodes  biochimiques.  Les  glandes  translucides  ont  des 
sécrétions  fluides,  de  nature  gryco-proteique  (mucopoly-saccharides  acides,  divers  amino- 
acides)  différant  selon  la  catégorie  glandulaire.  Les  utricules  renferment  des  sécrétions 
en  faible  quantité,  de  l’acide  urique  libre  et,  surtout,  de  très  nombreux  sphérocristaux 
biréfringents  (il  à  7  ¡1)  dont  le  stroma  glycoprotéique  est  associé  à  du  calcaire  et  à  de 
l’acide  urique.  La  maturité  des  glandes  est  acquise  5  jours  après  la  mue  imaginale,  les 
cristaux  apparaissent  en  2  jours.  A  l’échelle  infrastructurale,  la  paroi  des  utricules  com¬ 
prend  une  gaine  conjonctive  et  un  épithélium  simple  dont  les  caractères  sont  ceux 
d’un  épithélium  excréteur  à  un  seul  type  cellulaire.  Sur  la  basale,  fine  et  stratifiée, 
reposo  une  membrane  plissée  (ß-cyto-membrane) .  Les  parois  latérales  ont  des  desmoso¬ 
mes  cloisonnés  sur  une  partie  de  leur  longueur  et  un  desmosome  du  type  «zonula  occlu- 
dens».  Les  mitochondries,  à  matrice  dense,  sont  nombreuses  au  niveau  des  replis  dont 
elles  épousent  les  contours.  Elles  ne  pénètrent  jamais  dans  les  microvillosités  (2.5  p), 
qui  ne  présentent  pas  de  canalicule  axial.  Les  sacs  ergastoplasmiques  sont  nombreux 
mais  isolés,  l’appareil  de  Golgi  peu  développé.  Outre  des  corps  multivésiculaires,  des 
lysosomes,  des  figures  myéliniques,  le  cytoplasme  contient  des  vacuoles  à  concrétion 
dont  l’origine  pourrait  être  ergastoplasmique  et  où  naissent  les  urosphérites.  La  lumière 
contient  des  sécrétions  et  des  cristaux,  plus  volumineux,  entourés  d’une  membrane  uni¬ 
taire  et  stratifiés  (calcaire,  acide  urique).  Aucune  cellule  ne  semble  avoir  une  fonction 
essentiellement  sécrétrice.  Une  apparenté  unité  morphologique  recouvre  donc  une  cer¬ 
taine  complexité  physiologique,  chaque  cellule  assurant  plusieurs  fonctions. 

Le  mécanisme  et  la  cinétique  de  l’excrétion  ont  été  abordés  arpès  injection  aux 
animaux  d’acide  urique  14°  C.  Ce  composé  apparait  dans  la  phase  soluble  du  contenu 
des  utricules  dans  les  15  minutes  qui  suivent  l’injection.  Les  cellules,  comme  celles 
des  tubes  de  Malpighi,  prélèvent  donc  dans  l’hémolymphe  l’acide  urique,  qui  transite 
sans  s’accumuler  dans  les  vacuoles  à  concrétion,  tant  que  le  milieu  intérieur  contient 
de  l’isotope.  Le  radioactivité  se  localise  dans  les  sphérocristaux  en  moins  de  3  heures 
et  s’y  maintient  pendant  au  moins  72  heures.  Le  contenu  des  utricules  ne  se  vide  qu’à 
l’accouplement  pour  former  une  couche  du  spermatophore.  Un  cycle  histophysiologique 
n’a  pu  être  mis  en  évidence  mais  la  cellule  pourrait  fonctionner  de  la  manière  suivante: 
formation  d’urosphérites  dans  les  vacuoles  après  la  copulation,  accumulation  dans  la 
lumière,  puis  enrichissement  des  cristaux  en  calcaire  et  acide  urique  soluble. 

Les  utricules  représentent  un  type  très  particulier  d’organe  génital  dont  la  phy¬ 
siologie  est  également  celle  d’un  organe  excréteur.  Mais  la  présence  d’acide  urique  ra¬ 
dioactif  dans  les  excreta  semble  indiquer  que  ce  mécanisme  particulier  n’exclut  pas  une 
excrétion  selon  les  voies  habituelles. 


INFLUENCE  OF  CRYSTALLINE  ECDYSONE  ON  THE  METABOLISM  OF  NUCLEIC 
ACIDS  IN  THE  EARLY  DEVELOPMENTAL  STAGES  OF  OVARIOLES 

OF  GALLERIA  MELLONELLA  L. 

A.  Dutkowski,  A.  Prez  e  Îçcka 

(Department  of  Biochemistry,  Nencki  Institute  of  Experimental  Biology, 

Warszawa,  Poland) 

In  the  present  study  we  were  interested  in  the  influence  of  ecdysone  on  differenti¬ 
ation  of  oogonia.  The  experiments  were  performed  on  wax-moth  Galleria  mellonella, 
which  belongs  to  nondiapausing  Lepidoptera.  Three  groups  of  animals  were  taken  into 
consideration:  1)  prepupae  with  gonads  containing  only  oogonial  cells  at  high  mitotie 
activity;  2)  pupae  a  few  hours  after  the  pupal  moult  when  the  beginning  of  differen¬ 
tiation  may  be  observed;  3)  two-day  pupae  in  which  this  process  is  more  advanced. 

The  morphology  of  the  gonads  and  synthesis  of  nucleic  acids  was  investigated  in 
those  insects  which  were  bred:  1)  in  normal  conditions;  2)  when  they  were  deprived 
experimentaly  of  normal  hormone  inflow;  3)  when  they  were  stimulated  after  the  ope¬ 
ration  with  either  synthetic  ecdysone  injection  or  suitable  gland  implants. 
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For  the  study  of  nucleic  acids  the  autoradiographic  method  was  applied.  The  go¬ 
nads  prepared  from  the  experimental  animals  were  incubated  in  vitro  in  insect  physio¬ 
logical  saline  suplemented  with  either  tritium  labelled  methyl-thymidine  (3  ¡n 
C/0.0001  p  M/ml)  or  uridine  (2  p  C/0.0002  p  M/ml).  Autoradiograms  were  prepared 
with  the  stripping  film  method. 

In  gonads  of  the  insects  approaching  the  pupal  moulting  stage  quite  all  the  oogo- 
nial  cells  are  at  different  steps  of  mitotic  cycle.  Depriving  these  larvae  of  the  normal 
hormone  inflow  by  ligature  behind  the  prothoratic  segment  induces  structural  changes 
in  their  gonads.  The  mitotic  figures  are  less  abundant,  prophas  is  predominating.  Besi¬ 
des,  in  some  cells  after  methyl  green— pyronine  a  distinct  accumulation  of  RNA  may 
be  observed.  Those  changes  are  gradually  increasing.  The  fall  of  the  rate  of  DNA 
synthesis  in  those  animals  is  quite  rapid.  The  amount  of  nuclei  labelled  with  H3 
methylthymidine  decreases  highly  already  24  hours  after  the  ligature. 

As  to  the  synthesis  of  RNA  the  influence  of  ligature  is  not  detectable  by  means 
of  autoradiography.  Both,  in  gonads  from  a  normal  larva  and  from  a  ligated  one, 
a  distinct  incorporation  of  H3  uridine  mostly  in  cell  nuclei  may  be  observed  even 
14  days  after  the  ligature. 

However,  no  differentiation  of  oogonial  cells  has  been  found,  macroscopic  aspect  of 
gonads  remains  that  of  the  larval  stage. 

Similar  findings  were  obtained  when  gonads  in  a  few  hours  pupae  were  deprived 
of  hormone  Inflow.  Only  in  two-day  pupae  a  similar  operation  does  not  inhibit  the 
first  steps  of  the  ovariole  development. 

The  subsequent  experiments  were  performed  in  order  to  find  out  if  lack  of  ecdy- 
sone  is  responsible  for  the  observed  inhibition  of  the  early  development  of  the  ovarioles. 
The  results  of  those  experiments  are  presented  in  the  diagram. 

It  may  be  seen  that  after  applying  the  implantation  technique,  the  stimulation  of 
the  gonad  development  occured  only  when  prepupa  ligated  behind  the  head  capsule 
had  been  implanted  with  active  brains.  Thus  the  stimulation  of  the  secretory  activity 
of  prothoracic  gland  by  brain  hormone  seemed  to  be  necessary  to  promote  this  process. 
It  could  be  supposed  that  the  injection  of  ecdysone  (Syntex,  California)  would  have 
the  same  effect.  The  doses  applied  were  0.4  or  0.8  mg  per  animal  of  approximately 
150  mg  of  weight. 

However,  it  appeared  that  crystalline  ecdysone  injected  to  ligated  prepupae  fails 
to  promote  the  development  of  gonads.  It  promotes  this  process  only  when  injected 
to  isolated  abdomens  of  a  few  hours  pupae. 

When  such  experimentally  stimulated  ovarioles  had  been  incubated  with  H3  me¬ 
thyl — thymidine,  a  high  labelling  of  the  nuclei  was  obtained.  Thus,  whereas  ligature 
induces  the  fall  of  DNA  synthesis,  ecdysone  injected  to  those  ligated  pupae  abolishes 
this  effect. 

Therefore  ecdysone  seems  to  be  an  indispensable  but  not  a  sufficient  factor  for 
promoting  the  early  development  of  the  ovariole  in  Galleria  mellonella. 

It  seems  that  oogonial  cells  must  be  previously  «prepared»  by  some  other  factor 
to  be  able  to  respond  to  ecdysone  action.  In  the  case  when  ligated  prepupae  have  been 
stimulated  not  by  pure  ecdyson  injection  but  by  gland  implants  that  factor  is  probably 
provided  either  by  prothoracic  glands  left  in  prepupae  or  by  brain  implanted  into 
them.  The  moment  of  action  of  that  supplementary  factor  seems  to  be  the  period  of 
pupal  moulting. 


ftERCTBHE  AHTHTHPEOHßHBIX  nPEnAPATOB  HA  JIHHBKY 

H  J\YLAUAY3Y  HACEKOMBIX 

N.  M.  Edelman,  A.  N.  P  o  s  n  o  v  a  —  H.  M.  9  3  e  ji  b  m  a  h,  A.  H.  n  0  c  h  0  b  a 
(Bcecow3Hbiü  uHCTUTyr  3aupurbi  pacreuuü,  Jlenumpad,  CCCP) 

IIccJieftOBaHHH,  npoBegeHHBie  b  jiaöopaTopnn  cTepnjiH3an,iiH  HaceKOMBix  na  14  BHflax 
HaceKOMLix  ( Orthoptera ,  Coleóptera,  Lepidoptera  H  Hymenoptera) ,  nOKa3ajm  CJie,n¡yio- 
iqee. 

npenapaTBi  c  pa3JinuHBiM  XHMnuecKiiM  cTpoemieM  (MerajiTHoypaqHJi,  THOMoueBima 
h  MepKa30JiiiJi),  ho  odjiagaroipne  o^hothhhlim  $H3HOJiorHqecKHM  ^encTBneM  —  cnoco6- 
HOCTbio  ycTpaHHTt  nmepc^yHKqnK)  hi;htobii¿i,hoh  >Kejie3Bi  y  nosBOHouHLix,  BBi3BiBaiOT 
cneqin^nuecKHe  H3MeHeHHH  b  opraHH3Me  HaceKOMBix.  BBiconne  ,n;o3HpoBKH  3thx  npenapa- 
TOB  napymaioT  jinnBKy,  npn  otom  naTOJiornqecKiie  nsMenennn  oqeHB  xapaKTopHBi.  Jln- 
uhiikh  uemyeKpBijiBix  11  nepenonuaTOKpBijiBix  b  jiioöom  B03pacTe  ocßoöoiKßaiOTCH  ot  cra- 
poii  KyTiiKyjiBi  jihuib  Ha  V2,  V3  Tejía.  Y  öojiBmnHCTBa  iicnBiTaHHBix  bii/job  nepe^HHU  OTßeji 
Tejía  pa3,ayBaeTCH  BCJieACTBiie  CKonjieHnn  reMOJiiiM(J)Bi.  Hoßan  KyTiinyjia  nnraeHTiipoBaHa 
H  cKJiepoTH3iipoBaHa  oqeHB  cjiaöo.  npe^CTaBETejiii  Coleóptera  n  Orthoptera  norn6aiOT 
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na  caMHx  paHHHX  3Tanax  jihhlkh.  IIpii  jinnbKe  uà  KyKOJiKy  HapymeHiin  ne  iia6jiio,n;a- 
jihcl.  He  BJiHHiOT  aHTHTHpeoH^Hbie  npenapaTLi  h  na  njioÆOBHTOCTb. 

Hn3Kne  ^i;o3HpoBKH  MeTHjiTnoypaqnjia  (b  10  pa3  Memme  jieiajibHbix)  oÖJia/jaioT  ,n,py- 
rnxi  HHTepecHLiM  cbohctbom:  ohh  H3MenflioT  xapaKTep  ($aKyjibTaTHBnon  .gnanaysbi. 
y  Chloridea  obsoleta  F.,  ryceHnqbi  KOTopon  c  KopMOM  nojiyuajin  cyÒJieTajibHbie  ¿1,030- 
poBKn  MeTHjiTHoypaijHJia,  flHanay3npyioir]¡Hx  KyKOJioK  6lijio  Ha  30—40%  Memme  koht- 
pojiH,  a  caMa  Ananay3a  6mia  MeHee  rjiyöonon.  BtuieT  HMaro  3aKaHunBajiCH  Ha  25 — 
30  flHen  parame,  uhm  b  Rompone.  3tot  $aKT  npe^cTaBJineT  iraTepec,  Tan  Kan  em;e  ne 
y^aBajiocb  chhtb  ,n;nanay3y  xnMnnecKHM  B03,n;eHCTBHeM. 

JlHHbKa  h  ji¡Hanay3a  naceKOMbix  peryjinpyiOTCH  ropMOHajibHon  cncTeMon.  no3TOMy 
aHTHTHpeon^Hbie  npenapaTbi,  H3MeHmom;He  3th  npoqeccLi,  cjie,o;yeT  paccMaTpuBaTb  KaK 
npenapaTbi  ropMOHaJibHoro  flencTBnn.  MexaHH3M  ero  HaM  em¡e  He  nceH.  Bo3mo?kho,  uto 
b  onbiTax  c  HapymeHneM  JiHHeK  3to  BbipajKaeTCH  b  HHaKTHBaipiH  ropMOHa  roJioBHoro 
M03ra.  Ho,  nocKOJibKy  HauajibHbie  npoqeccbi  jiHHbKn  oTMenerai  y  Bcex  bh^ob,  6oJiee  Be- 
poHTHO,  HTO  yKa3aHHbie  npenapaTbi  He  npenpaiqaiOT  BupaOoTKy  n  ceKpeqmo  ropMOHOB, 
a  HapyraaiOT  ropMOHajibHbin  KOHTpojib  Ha,n¡  OT/j¡ejibHbiMH  3BeHbHMH  oÓMeHa  BenjecTB.  Ta- 
KHM  3BeH0M  B  HepByiO  OUepe^b  HBJIHIOTCH  <j)epMeHTHbie  CHCTeMbl.  J]|03Hp0BKH  MeTHJI- 
THoypapnjia,  Hapyrnaiomne  npoqeccbi  jihhbkh,  h3M6hhiot  aKTHBHocTb  nojincfreHOJioKcn- 
ji;a3bi  —  $epjvieHTa,  ynacTByiomero  b  npoqeccax  MejiaHH3an;nH  h  CKJiepoTimaqnn.  y  Agro - 
tis  segetum  Schiff.  aKTHBHOCTb  aroro  (|»epMeHTa  CHHJKajiacb  b  1.5—2  pa3a  no  cpaBHeHHio 
c  KOHTpoJieM,  y  Melasoma  populi  L.  —  b  3  pa3a.  Bn^OBan  BoenpnnMunBOCTb  HaceKOMbix 
K  aHTHTHpeoHflHbiM  HpenapaTaM  TaKJKe  cBH3aHa  c  aKTHBHOCTbio  nojiH(J)eHOJioKCHAa3bi. 
y  ycTOHHHBoro  BHfl¡a  Chloridea  obsoleta  OHa  b  140  pa3  HHJKe,  neM  y  HeycTonunBoro 
Melasoma  populi. 

,Ifo3HpoBKH  MeTHJiTHoypapHJia,  CHHMaiomHe  Ananay3y,  ii3MeHHiOT  aKTHBHocTb  na- 
Tajia3bi  —  $epMeHTa,  xapaKTepn3yioin;ero  CTeneHb  $H3HOJiorHnecKon  aKTHBHocTH  Hace- 
KOMbix.  Akthbhoctb  KaTaJia3bi  noßonbirabix  KynoJioK  Chloridea  obsoleta  6buia  b  1.5 — 
2  pa3a  HHJKe,  uen  y  KOHTpojibHbix. 

Cxo^Hyio  peanqnio  Bbi3biBaioT  aHTHTnpeon^Hbie  npenapam  h  y  nosBOHOuHbix.  /Jen- 
CTByn  na  ropMOH  h^htobh^hoh  jKejie3bi,  ohh  ÖJioKnpyioT  Te  JKe  (JjepMeHTHbie  cncTeMbi. 

OAHOTHHHan  peanpiiH  OTMeneHa  y  no3BononHbix  h  HacenoMbix  h  Ha  B03AencTBHe  ca- 
Moro  ropMOHa  hpitobh^hoh  JKejie3bi  —  TnpoKCHHa.  H30biT0K  3Toro  ropMOHa  b  opraHH3Me 
nosBOHOHHbix  Bbi3biBaeT  ycHJieHHe  Bcex  oÖMeHHbix  peanqnn.  AHajioriiuHbie  HBJieHHH  ot- 
MeneHbi  n  y  HaceKOMbix.  Ho  HamnM  HaÖJHoßennHM,  nepopajibHoe  BBeflemie  THpoKcnna 
ycKopHJio  pa3BHTHe  n  noBbimaJio  HHTeHCHBHOCTb  ^bixamin  Agrotis  segetum  h  Chloridea 
obsoleta. 

To,  uto  Tnpeoii^Hbie  h  aHTHTHpeon^Hbie  npenapaTbi  Bbi3biBaiOT  y  n03B0H0UHbix  h  Ha- 
cenoMbix  oflHHaKOByio  HanpaBJieHHocTb  $H3HOJiornuecKHx  npoqeccoB,  cBH^eTejibCTByeT 
o  HajiHHHH  o6id;hx  (|yHKn;HOHajibHbix  uepT  b  ropMOHajibHbix  CHCTeMax  Bcex  MHoroKJieTou- 
HblX  JKHBOTHblX,  HeCMOTpH  Ha  HX  aHaTOMHUeCKHe  pa3JIHUHH  H  HeOßHHaKOBblH  XHMHUe- 
CKHH  COCTaB  OT^eJIbHblX  TOpMOHOB. 


SOME  ASPECTS  ON  THE  NUTRITIONAL  ROLE  OF  ENDOSYMBIOTES 
IN  THE  APHID  NEOMYZUS  CIRCUMFLEXUS  BUCKT. 
(AULACORTHUM  CIRCUMFLEXUM  (BUCKT.)) 

P.  Ehrhardt 

(University  of  Bonn ,  BRD) 


By  means  of  the  artificial  feeding  technique  it  is  possible  to  determine  the  nut¬ 
ritional  requirements  of  sieve  tube  sucking  aphids.  N.  circumflexus  has  been  reared 
completely  independent  of  the  host  plant  on  a  synthetic  diet  for  20  successive  genera¬ 
tions  without  showing  any  signs  of  deficiency  symptoms. 

The  sterile  diet  contained  sucrose  (20%),  a  number  of  amino  acids  (4.3%), 
inogranic  salts  including  trace  elements,  seven  B-vitamins,  choline,  meso-inositol, 
and  ascorbic  acid,  but  no  sterol  or  any  other  lipid.  Thus,  aphids  seem  to  be  the  first 
insects  which  could  be  reared  for  a  number  of  generations  without  any  nutritional 
source  of  sterols.  In  extracts  of  aphids  artificially  fed  with  this  diet,  a  sterol  could  be 
identified  by  separation  on  aluminium  oxid  columns  and  thin-layer  chromatography 
on  silica  gel  G.  The  sterol  content  of  A.  circumflexus  was  determined  by  the  Tschu- 
gaeff — reaction  and  found  to  be  fairly  constant  in  8  successive  generations,  varying 
from  0.15  to  0.20  mg  sterol/mg  aphid  body  weight.  The  sterol  level  in  first  genera¬ 
tion  aphids  fed  with  sterol-free  diets  increased  from  0.08  pg/mg  body  weight  in  the 
first  larval  stage  to  0.16  mg  in  the  fourth. 

Ingestion  of  sodium-acetate-l-C14  with  the  diet  by  the  aphids  leads  to  the  appea¬ 
rance  of  a  labelled  sterol  in  the  insects  are  demonstrated  by  autoradiographs  of  thin- 
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layer  chromatographs.  Incorporation  of  radioactivity  into  sterols  was  not  found 
in  aphids  free  of  symbiotes.  These  aposymbiotic  aphids  were  obtained  by  application 
of  0.01%  Chlortetracycline  with  the  food.  The  results  suggest  that  the  intracellular 
symbiotes  are  responsible  for  the  synthesis  of  sterols  in  aphids. 

It  is  also  possible  to  rear  N.  circumflexus  on  diets  containing  inorganic  sulfate 
as  only  source  of  sulfur.  On  such  diets  completely  lacking  methionine,  cysteine,  and 
cystine  at  least  5  generations  of  aphids  were  maintained.  Although  growth  and 
reproduction  rates  of  these  aphids  were  reduced  for  about  20%  compared  with  those 
on  diets  containing  optimal  levels  of  methionine  and  cysteine,  they  showed  no  further 
deficiency  symptoms  and  developed  without  delay.  Thus,  aphids  are  independent 
of  these  sulfur  amino  acids  if  the  food  contains  inorganic  sulfate.  Best  growth  and 
reproduction  occured  on  diets  containing  methionine  and  cysteine  plus  sulfate. 
After  feeding  aphids  S3504  in  their  extracts  and  hydrolysates  labelled  methionine, 
cysteine,  taurine,  glutathione,  and  other  not  identified  metabolites  could  be  detected. 
The  only  radioactive  substance  found  in  aphids  treated  with  Chlortetracycline  and 
then  fed  with  S3504  was  inorganic  sulfate.  This  demonstrates  that  aphids  are  able 
to  utilize  sulfate  for  the  formation  of  cysteine  and  methionine  only  in  the  presence 
of  their  bacterial  symbiotes. 

Presumably  the  symbiotes  are  also  responsible  for  the  synthesis  of  some  vita¬ 
mins.  The  omission  of  riboflavin,  pantothenic  acid,  biotin,  and  choline  did  not  affect 
growth  and  reproduction  of  N.  circumflexus  in  at  least  10  generations.  Meso-inositol 
and  pyridoxin  are  also  not  essential,  but  promote  growth  and  reproduction  and 
should  not  be  omitted  from  the  diet.  Deprivation  of  thiamin,  folic  acid,  nicotinic 
acid,  and  ascorbic,  acid  prevented  the  development  of  more  than  two  generations. 
Experiments  are  in  progress  to  prove  that  the  microorganisms  are  responsible  for  the 
syntheses  of  riboflavin,  pantothen  acid,  biotin,  and  choline  in  aphids. 

The  normal  function  of  the  symbiotes  is  guaranteed  only  if  the  aphids  food  also 
contains  the  trace  elements  iron,  zinc,  manganese,  copper,  and  calcium  in  optimal 
doses. 


CONVERSION  STUDIES  IN  PARASITIC  HYMENOPTERA 

R.  C.  Fisher 

(Department  of  Zoology,  University  College,  London,  U.  K.) 


The  efficiency  with  which  animals  convert  their  food  into  the  material  of  their 
own  bodies  during  growth  is  variable  and  for  most  organisms  is  of  the  order 
of  20 — 40%,  with  the  remainder  being  lost  in  faeces  and  respiratory  metabolism. 
In  the  parasitic  Hymenoptera  and  especially  in  the  hyperparasitic  species,  the  effi¬ 
ciency  of  conversion  from  host  body  to  parasite  body  may  be  much  higher  than  this 
(Varley,  1961). 

In  the  current  study  of  the  physiological  relationship  between  host  and  parasite, 
using  the  Ichneumonid  Nemeritis  ( Devorgilla )  canescens  ( Hymenoptera )  and  the  lar¬ 
vae  of  Ephestia  kuhniella  (Lepidoptera) ,  the  values  for  conversion  of  host  to  parasite 
by  wet  and  dry  weight  have  been  made  at  the  final  larval  instar,  pupa  and  at  adult 
stages.  The  weights  of  equivalent  stages  of  development  of  both  parasite  and  healthy 
host  have  been  compared,  and  the  apparent  conversion  efficiency  of  the  parasite 
at  each  stage  obtained  for  living  and  vacuum  dried  insects.  In  all  cases  the  results 
show  that  the  percentage  assimilation  of  host  tissue  into  parasitic  tissue  is  of  the 
order  of  66%. 

This  relatively  high  ratio  for  metabolic  conversion  indicates  that  the  mechanism 
of  assimilation  by  entomophagous  parasitoid  Hymenoptera  is  more  efficient  than 
for  true  predators  which  seldom  exceed  20 — 25%.  The  conversion  values  obtaining 
in  Nemeritis  exceed  those  obtained  by  Varley  (1961)  for  Dusona  cultrator ,  a  primary 
parasite,  and  are  closer  to  those  values  obtained  by  him  for  the  hyperparasites, 
Cidaphus  alarius  and  Phy gadeuon  dumetorum. 

It  is  suggested  that  the  explanation  for  this  lies  in  the  efficient  digestive  mecha¬ 
nism  by  which  the  endoparasitic  larva  ingests  only  the  haemolymph  of  its  host, 
from  which  the  circulating  fat-laden  cells  are  continuosly  removed.  This  results 
in  a  progressive  mobilisation  of  reserves  from  the  fat  body  of  the  host  which  are 
ingested  directly  by  the  parasite.  It  is  a  markedly  more  efficient  method  of  assimila¬ 
tion  than  the  physical  attack  on  host  tissues  employed  by  Tachinid  fly  parasites 
which  achieve  only  17 — 20%  conversion  of  their  hosts  tissues. 

The  parasitic  Hymenoptera  are  noted  for  their  efficiency  in  finding  suitable 
hosts  for  their  progeny  and  for  distributing  their  eggs  in  a  manner  which  enables 
them  to  make  maximum  use  of  a  limited  environmental  resource,  a  feature  which 
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enables  them  to  survive  at  low  population  densities  (Fisher,  1965).  It  is  therefore 
of  interest  to  find  that  once  the  food  resource  —  the  host  body  —  is  obtained  and 
defended  physiologically  against  other  competitors,  it  is  assimilated  into  parasite 
tissue  with  great  efficiency.  For  this  reason  endoparasitic  Hymenoptera  should  be 
regarded  as  parasites  rather  than  as  internal  predators. 


ON  THE  ORGANIZATION  OF  THE  CORPORA  PEDUNCULATA: 
A  HISTOCHEMICAL  AND  ULTRASTRUCTURAL  STUDY 

N.  Frontali 

(Istituto  Superiore  di  Sanità,  Roma,  Italy) 


Brains  of  adult  Periplaneta  americana  have  been  studied  by  means  of  a  fluo¬ 
rescence  histochemical  technique  for  the  localization  of  catecholamines  and  of 
5-hydroxytryptamine.  The  intrinsic  cells  of  the  corpora  pedunculata  (c.  p.),  the  stalk 
and  the  calyces  have  been  found  to  lack  completely  the  specific  reaction,  while 
the  alpha  and  the  beta  lobes  developed  an  intense  fluorescence,  specific  for  catechola¬ 
mines,  showing  a  peculiar  distribution  in  bands,  transverse  to  the  long  axis  of  the 
lobe.  Treatment  with  reserpine  was  followed  by  complete  disappearance  of  the  fluo¬ 
rescence. 

A  histochemical  study  has  been  performed  for  the  localization  of  acetyl-choli¬ 
nesterase.  The  calyces  gave  a  positive  reaction,  while  the  intrinsic  cells,  the  stalk 
and  the  alpha  and  beta  lobes  gave  a  completely  negative  reaction. 

It  is  well  known  that  the  c.  p.  intrinsic  cell  processes  branch  into  three  different 
areas  of  the  c.  p.  neuropile:  the  calyx,  the  alpha  and  the  beta  lobe;  here  they  synapse 
with  extrinsic  fibres.  Vowles  has  shown  that  the  intrinsic  fibres  run  parallel  to  each 
other,  and  that  they  end  within  the  neuropile  of  the  c.  p.  From  the  histochemical 
work  mentioned  above  the  conclusion  is  drawn  that  the  intrinsic  nerve  fibres  are 
neither  adrenergic  nor  serotoninergic  nor  cholinergic,  but  that  they  synapse  with 
cholinergic  fibres  in  the  calyx  and  with  adrenergic  fibres  in  the  alpha  and  the  beta 
lobes. 

Bearing  in  mind  this  distinction  between  intrinsic  and  extrinsic  fibres,  G.  Man¬ 
cini  and  I  have  pursued  our  study  on  the  ultrastructure  of  the  beta  lobes.  We  have 
in  fact  observed  that  the  nerve  fibres  in  the  beta  lobe  can  be  classified  in  two  types. 
Type  1  fibres  are  uniformly  thin  and  roughly  parallel  to  each  other  and  to  the  main 
axis  of  the  lobe:  because  of  these  features  we  interpret  them  as  intrinsic.  They  are 
in  continuity  with  nerve  endings  laden  with  clear  300 — 500  Â  vesicles,  and  with  light 
grey  roundish  granules,  500—800  Â  in  diameter;  these  endings  make  sometimes 
synaptic  contacts  with  type  2  fibres.  Type  2  fibres  are  variable  in  size  and  are 
oriented  at  random;  therefore  we  interpret  them  as  extrinsic.  They  contain  granules 
which  are  more  dense  and  more  variable  in  size  and  shape  than  in  type  1  fibres; 
the  vesicles  are  scarce.  According  to  the  conclusions  drawn  from  the  fluorescence 
histochemical  work  they  are  (at  least  in  part)  adrenergic,  but  they  do  not  show 
to  contain  the  dense-core  vesicles  which  are  considered  as  characteristic  of  catecho¬ 
lamine  storage  sites  at  an  ultrastructural  level.  The  electron  density  of  the  granules 
in  both  type  1  and  type  2  fibres  is  not  affected  by  the  catecholamine  depletion 
induced  by  treatment  of  the  cockroaches  with  reserpine.  These  granules  may  thus  not 
represent  catecholamine  storage  sites  but  rather  neurosecretory  products. 


GROUP  EFFECT  OF  THE  CRICKET 
S.  Fuzeau-Braesch 

(Maitre  de  Recherche,  Faculté  des  Sciences,  Paris,  France) 


In  the  present  paper  the  different  manifestations  of  the  group  effect  in  the  Cric¬ 
ket  Gryllus  bimaculatus  de  Geer  (Orthoptera) ,  are  discribed  and  classified  into  two 
categories;  those  are  observed  after  a  certain  laps  of  time  (modification  of  the  pig¬ 
mentation,  growth,  ingestion  and  transit  agressivity,  behaiviour,  muscular  tension) 
and  those  that  can  be  discerned  during  a  short  term  of  a  few  hours  or  days  (transit, 
behaiviour). 

A  cricket  is  described  as  «isolated»  if  it  lives  separatly  from  others  of  the  same 
species,  and  «grouped»  if  it  lives  with  others  of  the  same  age  but  no  under  condi- 
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tions  of  overcrowding.  The  term  «group  effect»  is  used  in  the  sense  given  to  it  by 
Grassé  in  1946,  that  is,  «an  effect  involving  the  reception  by  an  individual  of  cer¬ 
tain  sensory  stimuli  that  emanate  from  its  likes». 

The  distribution  of  the  observed  phenomena  in  time  is  discussed  first.  A  whole 
chain  of  organs  and  functions  is  intercalated  between  the  sensory  receptors  that 
filter  the  stimuli  to  he  integrated  in  the  brain  and  the  final  consequences.  Hence 
here  exist  different  levels  of  manifestations  of  the  group  effect. 

The  relativity  of  the  manifestations  is  discussed  next.  Genetic  analysis  effected 
by  means  of  selections  based  on  crowding  and  isolation  show  that  in  the  case  of  pig¬ 
mentary  variation  a  shift  in  its  distribution  induced  by  crowding  or  isolation  depends 
on  the  genetic  heterogeneity  of  a  particular  population.  Each  population  is  thus  di¬ 
vided  in  its  phenotypic  expression  by  a  threshold  of  pigmentary  change  whose  level 
is  bound  to  the  mode  of  life  of  the  animals. 

Other  similar  features  concerning  the  age  of  the  animals  and  certain  external 
physical  factors  are  also  discussed,  and  the  notion  of  a  dynamic  threshold  for  the  ma¬ 
nifestation  of  a  phenomenon  is  generalized? 

The  specific  nature  of  the  group  effect  is  also  discussed  in  the  light  of  problems 
related  to  overpopulation  and  stress,  and  the  possibility  of  a  self-regulation  of  the 
sensory  reception. 


CHANGES  IN  HAEMOLYMPH  AND  FAT  BODY  PROTEINS 
IN  LARVAE  OF  MAMESTRA  BRASSICAE  IN  THE  COURSE 
OF  A  NUCLEOPOLYHEDROSIS 

L.  P.  S.  van  der  Geest,  H.  J.  M.  W  a  s  s  i  n  k 

(Laboratory  of  Applied  Entomology ,  University  of  Amsterdam,  Netherlands) 


It  is  known  that  the  protein  and  amino  acid  metabolism  of  lepidopterous  larvae 
changes  considerably  after  infection  with  a  nuclear  polyhedrosis  virus.  A  decrease 
in  the  total  concentration  of  haemolymph  proteins  was  found  by  several  authors 
(Martingnoni,  Milstead,  1964;  van  der  Geest,  1967),  while  changes  have  also  been 
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observed  in  the  concetration  of  amino  acids  and  keto  acids  of  the  haemolymph  and 
in  transaminase  activity  of  haemolymph  and  fat  body. 

In  the  present  work,  we  investigated  which  haemolymph  proteins  decrease  in  con¬ 
centration  and  whether  the  formation  of  new  virus  specific  proteins  could  be  shown 
in  the  fat  body.  The  disk  electrophoresis  technique  of  Davis  (Davis,  1964)  was  used. 
Haemolymph  samples  and  fat  body  homogenates  of  healthy  and  diseased  last  instar 
larvae  of  Mamestra  brassicae  were  applied  to  7.5%  polyacrylamide  gel  columns  in  the 
usual  manner.  The  electrophoresis  was  performed  in  a  tris-borate  buffer  at  pH  9.6. 
The  protein  fractions  were  visualised  by  staining  in  a  solution  of  Coomassie  Brilliant 
Blue  R  250  in  12.5%  trichloroacetic  acid  (Chrambach,  Reisfeld,  Wyckhoff,  Zaccari, 
1967).  The  larvae  were  reared  individually  in  plastic  containers  at  20°  G  and  fed 
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on  Vicia  faba.  To  a  part  of  these,  a  heavy  dose  of  a  polyhedra  suspension  was  fed, 
which  was  spotted  on  leaf  punches. 

Fig.  1  shows  the  protein  pattern  of  the  heamolymph  of  healthy  and  diseased 
larvae.  Although  most  protein  fractions  were  present  in  smaller  amounts  in  diseased 
larvae,  the  most  conspicuous  differences  between  the  two  groups  of  larvae  are  shown 
in  bands  1  and  6.  Fraction  1  contains  lipo-  and  glyco-proteins  and  fraction  6  only 
glycoproteins.  These  proteins,  which  have  a  function  as  reserve  material,  increase 
in  healthy  larvae  tremendously  in  amount  during  the  larval  development.  We  assume 
therefore  that  the  decrease  during  disease  is  correlated  with  the  increased  need  for 
the  synthesis  of  virus  specific  proteins  and  with  a  starvation  effect  because  of  a 
diminished  food  intake.  In  fig.  1,  D,  a  new  protein  fraction  appears  next  to  frac¬ 
tion  24.  Although  one  of  the  virus  specific  proteins  has  an  electrophoretic  mobility 
similar  to  this  one,  it  is  more  probable  that  it  is  a  product  derived  from  degraded 
tissue  material. 

Fig.  2  shows  the  results  of  electrophoresis  experiments  with  polyhedron  and  virus 
proteins.  These  proteins  were  obtained  by  treating  a  polyhedra  suspension  with  weak 
alkali  (Bergold,  1947).  Fraction  d  is  probably  virus  protein.  The  intact  virus  particles 
will  be  too  large  to  penetrate  into  the  gel  under  the  conditions  used.  Fraction  c 
is  the  main  part  of  the  polyhedron  protein,  while  a  and  b ,  present  only  in  very 
small  amounts,  may  represent  subunits  of  the  polyhedron  protein. 

In  the  fat  body  of  healthy  larvae,  27  different  protein  fractions  could  be  detected. 
Fat  body  of  diseased  larvae  showed  a  protein  fraction  with  electrophoretic  properties 
similar  to  band  c  of  fig.  2.  We  assume  that  this  fraction  is  the  polyhedron  protein 
formed  during  the  disease.  More  detailed  work  on  this  subject  is  planned  in  the  near 
future. 


CONTROL  OF  ADULT  REPRODUCTIVE  DIAPAUSE 
IN  ANACRIDIUM  AEGYPTIUM  L.  BY  DIRECT  ACTION 
OF  PHOTOPERIOD  ON  THE  CEREBRAL  NEUROSECRETORY  CELLS 

S.  G  e  1  d  i  a  y 

(Science  Faculty,  Ege  University ,  Izmir,  Turkey) 


We  have  already  investigated  photoperiodic  and  hormonal  control  of  adult  repro¬ 
ductive  diapause  in  Anacridium  (Geldiay,  1966,  1967).  In  the  present  paper  we  will 
give  some  histological  and  experimental  proof  for  the  direct  action  of  light  on  the 
neurosecretory  system  in  controlling  the  adult  reproductive  diapause  in  the  Egyptian 
locust. 

With  autoradiographic  method  we  described  the  activity  of  the  neurosecretory 
cells  of  pars  intercerebralis  under  different  photoperiod  by  using  radioactive  amino 
acid  S35 — Cysteine.  Three  groups  of  animals  were  used: 

1)  females  reared  for  9-hour  photoperiod; 

2)  females  reared  for  15-hour  photoperiod; 

3)  females  collected  from  the  field  before  the  experiment. 

Each  insect  was  injected  with  0.26  mg  of  S35 — DL — Cysteine  suspended  in  0.25  ml 
of  physiological  saline  and  received  25  pc  of  S35.  The  Locusts  were  killed  20  min, 
3,  9,  18,  24  hours  after  injection. 

Localizations  of  radioactivity  can  be  summarized  as  follows: 

Locusts  killed  20  min.  after  injection:  The  radioactive  material  was  taken  up  by 
both  the  pars  intercerebralis  neurosecretory  cells  and  the  ordinary  nerve  cells  in  the 
brain.  The  uptake  was  very  little  and  almost  the  same  in  both  cells  in  all  of  three 
groups. 

Locusts  killed  3  and  9  hours  after  injection:  The  radioactivity  of  the  neurosecre¬ 
tory  cells  both  the  locusts  collected  from  the  field  and  reared  for  9-hour  photoperiod 
was  low.  In  the  females  reared  for  15-hour  photoperiod  however  we  noted  a  great 
difference  as  compare  with  ordinary  neuron.  The  radioactive  material  was  located 
in  the  A-  and  B-cells.  The  uptake  of  the  isotope  in  the  A-cell  was  more  intense  that 
in  the  B-cell.  In  the  C-cell  radioactivity  was  low  as  in  the  ordinary  nerve  cell. 

Locusts  killed  18  and  24-hours  after  injection.  Selective  uptake  was  seen  in  the 
pars  intercerebralis  of  the  females  collected  from  the  field  and  reared  for  9-hour  pho¬ 
toperiod.  Very  little  radioactivity  has  been  found  in  the  pars  intercerebralis  of  lo¬ 
custs  reared  for  15-hour  photoperiod.  The  nuclear  diameter  of  the  A-  and  B-cells 
in  diapausing  insect  was  found  to  be  smaller  than  those  Locusts  reared  for  15-hour 
photoperiod.  The  nuclear  diameter  of  C-cell  in  both  groups  measured  almost  the  same. 
The  blackening  of  the  cells  in  3  and  9-hours  after  injection  of  radioactive  amino-acid 
and  disappearance  of  radioactivity  in  18,  24-hours,  suggests  that  long  day  stimulates 
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the  synthesis  and  release  of  the  neurosecretory  material  in  the  A-  and  B-cells  of  the 
pars  intercerebralis.  Increase  in  diameter  of  the  nuclei  in  these  cells  supports 
the  phenomena  too.  The  results  also  strongly  support  the  hypothesis  of  Highnam 
(1962)  that  when  the  neurosecretory  system  contains  small  amounts  of  stainable 
material  it  is  synthesizing  and  releasing  this  material  more  rapidly  than  when  it 
contains  large  amounts  of  stainable  material. 

The  role  of  the  compound  eyes  and  the  ocelli  in  the  photoperiodic  control 
of  adult  reproductive  diapause  has  already  been  studied  and  it  is  found  that  blinding 
has  no  influence  on  the  photoperiodic  effect  (Geldiay,  1966).  In  testing  for  photo- 
periodic  sensitivity  only  the  head,  central  part  of  the  head  and  abdomen  were  exposed 
to  6-hour  supplementary  illumination,  after  9-hour  total  illumination  of  the  body. 
In  the  locusts  which  had  only  their  head  and  central  part  of  the  head  exposed 
to  the  light  and  in  the  controls  the  nuclear  diamater  of  A  and  B  cells  of  the  pars 
intercerebralis  and  the  oocytes  measured  longer  than  those  in  the  locusts  which  had 
their  abdomen  illuminated.  The  results  showed  that  most  probably  the  long  day 
activates  directly  the  pars  intercerebralis  neurosecretory  cells  which  have  positive 
control  of  oocytes  development  in  Anacridium  aegyptium  L. 


NEW  RESULTS  ON  NEUROHORMONES  IN  INSECTS 

M.  G  e  r  s  c  h 

(Zoologisches  Institut,  Jena,  DDR) 


Physiological  and  partly  biochemical  research  work  too,  have  shown,  that  neuro¬ 
hormones  of  insects  are  produced  in  the  brain  as  well  as  in  the  ventral  ganglia. 
They  regulate  processes  of  métabolisme  and  development,  diapause,  water  balance, 
biological  rhythmicity,  morphological  and  physiological  colour  change,  the  movements 
of  different  organs  e.  g.  heart,  intestine,  malpighian  tubules  etc. 

Concerning  these  results  the  following  fundamental  questions  arise,  which  shall 
be  discussed  in  connection  with  some  new  experimental  work. 

1.  How  may  be  distinguished  the  physiological  active  factors  produced  in  the 
brain  or/and  in  the  ganglia  of  the  ventral  nerve  cord? 

2.  What  do  we  know  about  the  biochemical  nature  of  these  factors? 

3.  How  can  be  explained  the  divergence  between  the  histological  uniformity 
of  the  stained  neurosecretory  cells  and  the  functional  diversity  of  the  factors  produced 
in  these  areas? 

As  generally  known,  the  neurosecretory  cells  of  the  pars  intercerebralis  of  the 
brain  of  insects  are  considered  as  the  place,  where  several  hormonal  factors  are 
produced.  But  the  neurosecretory  cells  of  this  part  are  mostly  uniformly  stained 
with  the  methods  usually  employed,  without  any  indication  as  to  their  possible  func¬ 
tional  diversity.  Therefore  the  question  arises  if  there  exists  a  histophysiological 
diversity  between  some  neurosecretory  cells  within  one  area  comparable  the  physio¬ 
logical  "diversity  of  this  part. 

Such  a  diversity  could  be  demonstrated  between  neighbouring  neurosecretory 
cells  of  the  pars  intercerebralis  of  the  dart-moth  Agrotis  segetum  with  histochemical 
methods.  The  same  diversities  concerning  two  staining  reactions  could  be  observed 
on  the  neurosecretory  cells  of  the  brain  of  the  cockroach  Periplaneta  americana  too. 

For  a  deeper  understanding  it  is  necessary  to  demonstrate  exactly  the  physiologi¬ 
cal  diversity  besides  the  examination  of  the  histological-histochemical  relations. 
Unfortunately,  it  is  generally  impossible  to  identify  such  a  diversity  with  special 
structures  or  cells.  Therefore,  the  conclusions  regard  only  analogies. 

The  physiological  diversity  of  a  distinct  neurohormonal  system  shall  be  discussed 
concerning  the  hormonal  regulation  of  water  balance  and  excretion  of  the  larva 
of  Corethra.  In  different  manner  it  could  be  demostrated  the  presence  of  two 
antagonistic  regulation  centres  of  water  balance  in  the  ventral  chain  of  the  Corethra 
larva.  From  a  general  aspect  it  seems  interesting  that  the  ventral  nerve  cord  exhi¬ 
bits  a  clearly  separated  endocrine  functional  diversity.  This  may  be  a  sign  that 
a  more  differenciated  situation  can  be  concealed  behind  the  uniformity  of  neuro¬ 
secretory  cells,  demonstrated  histologically  by  the  usual  staining  methods. 

The  diversity  on  neurohormonal  areas  gained  by  biochemical  methods  of  fractio¬ 
nation  can  be  proved  on  the  pars  intercerebralis  of  the  brain  of  insects.  Many  func¬ 
tions  are  controlled  by  hormones  from  this  part.  It  shall  be  discussed  in  relation 
to  our  results  concerning  neurohormone  D  and  the  activation  hormone  of  insects 
molting.  Recent  investigations  confirmed,  that  neurohormone  D  is  a  peptide  with 
the  molecular  weight  of  ca  2,000.  Probably  neurohormone  D  corresponds  to  the  sub¬ 
stance,  which  regulates  the  heart-beat,  recently  isolated  from  the  central  nervous 
system  of  Periplaneta  americana  by  other  authors. 
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By  means  of  sephadex-separation  of  water  extracts  of  the  nervous  system  of  Pe- 
riplaneta  americana  we  succeeded  in  isolating  some  other  factors.  Besides  neurohor¬ 
mone  D  and  the  tanning  hormone  Bursicon  a  third  physiological  active  protein  com¬ 
ponent  with  the  molecular  weight  between  20  000  til  40  000  could  be  isolated.  Although 
further  studies  are  necessary  to  relate  exactly  this  factor  to  the  activation  hormone 
it  could  be  shown,  that  it  activates  the  developmental  processes.  Therefore  it  can  be 
hoped,  that  the  question  of  the  so  called  «brain  hormone»  of  insect  metamorphosis, 
first  asked  by  the  polish  zoologist  Kopec  more  than  50  years  ago  will  be  answered 
in  near  future. 

In  summary,  it  becomes  evident,  that  the  diversity  if  the  neurohormonal  system 
of  insects  may  be  only  demonstrable  by  a  combined  application  of  histochemical, 
physiological  and  biochemical  methods.  The  insect  dispose  of  a  much  more  differen- 
ciated  system  of  neurohormones  that  it  is  mostly  supposed  and  than  it  is  e.  g.  found 
in  vertebrates. 


DIGESTIVE  PROTEINASES  FROM  BLOODSUCKING  INSECTS 

R.  H.  Gooding 

(University  of  Alberta,  Edmonton,  Alta.,  Canada) 


The  proteinases  from  the  digestive  tracts  of  5  species  of  bloodsucking  insects 
(Aedes  aegypti ,  Culex  fatigans ,  Cimex  lectularius ,  Rhodnius  prolixus  and  Pediculus 
humanas )  have  been  studied  and  compared  with  those  of  2  non-bloodsucking  insects 
(Periplaneta  americana  and  Pterostichus  melanarius ),  and  with  bovine  trypsin  and 
a-chymotrypsin. 

When  denatured  hemoglobin  was  used  as  the  substrate  (method  of  Gooding,  1966) 
the  proteinases  of  Cimex  and  Rhodnius  were  active  at  pH  5  and  those  of  Aedes  and 
Culex  were  most  active  between  pH  7  and  9.5.  At  their  respective  pH  optima  each 
proteinase  had  a  temperature  optimum  near  45  to  50°  C. 

Trypsin  was  determined  by  the  hydrolysis  at  pH  8  of  benzoyl-L-arginine  ethyl 
ester  (BAEE)  and  chymotrypsin  by  the  hydrolysis  at  pH  8  of  benzoyl-L-tyrosine 
ethyl  ester  (BTEE)  (method  of  Schwert  and  Takanaka,  1955). 

Neither  trypsin  nor  chymotrypsin  were  found  in  Cimex  or  Rhodnius  but  both 
these  species  slowly  hydrolyzed  BTEE  at  pH  5.  Aedes,  Culex ,  and  Periplaneta  had 
high  tryptic  activity  and  low  chymotryptic  activity  while  the  reverse  was  found 
in  Pediculus.  At  pH  5  Aedes  and  Culex  hydrolyzed  BAEE  slowly  but  not  BTEE; 
the  reverse  was  true  for  Pediculus.  High  activity  of  both  trypsin  and  chymotrypsin 
occurred  in  the  carabid  Pterostichus  melanarius. 

TABLE  1 


Estimation  of  molecular  weights 


Chymotrypsin 

Trypsin 

Aedes  aegypti . 

38000 

31000 

Culex  fatigans . 

29500 

21000 

Pediculus  humanus  .... 

37000 

27500 

Pterostichus  melanarius  .  .  . 

20800 

16600 

Periplaneta  americana  .  .  . 

— 

21400 

bovine . 

26500 

21800 

Proteinase  (  cathepsin.) 

Cimex  lectularius . 

M 60000 

Rhodnius  prolixus . 

>  160000 

Estimates  of  the  molecular  weight  of  the  proteinases  were  made  (method  of 
Andrews,  1964)  by  using  Sephadex  (G— 75)  gel  filtration  (table  1).  In  each  case 
where  both  chymotrypsin  and  trypsin  occurred,  the  former  is  a  larger  or  less  compact 

enzyme. 

Partially  purified  (after  passage  through  a  G-75  Sephadex  column)  trypsins 
from  Aedes,  Culex ,  Periplaneta  and  Pterostichus,  chymotrypsins  from  Pediculus  and 
Pterostichus  and  purified  bovine  trypsin  and  a-chymotrypsin  were  treated  at  pH  7.0 
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(0.05  M  phosphate,  0.1  M  KC1)  and  30°  C  with  IO-3  M  phenyl  methane  sulphonyl 
fluoride  (PMSF),  IO-4  M  tosylamido-phenyl  ethyl  chloromethylketone  (TPCK), 
10~3  M  tosymalido-lysyl-chloromethylketone  (TLCK)  and  soybean  trypsin  inhibitor 
(50  |ig/ml).  The  inhibition  of  all  the  trypsins  and  chymotrypsins  by  PMSF  is  in¬ 
terpreted  as  providing  indirect  evidence  for  the  existance  of  a  serine  at  the  active 
center  of  the  insect  enzymes  as  has  been  demonstrated  in  the  bovine  enzymes. 
Similarly,  evidence  for  the  existance  of  histidine  at  the  active  centers  of  the  insect 
enzymes  was  provided  by  the  inhibition  of  trypsin  by  TLCK  and  of  chymotrypsin 
by  TPCK.  Soybean  trypsin  inhibitor  inhibited  insect  trypsins  and,  although  it  had 
little  or  no  effect  upon  bovine-chymotrypsin,  it  inhibited  the  chymotrypsins  from 
both  Pediculus  and  Pterostichus.  The  bimolecular  rate  constants  for  the  reaction 
of  inhibitors  with  the  enzymes  were  calculated  and  are  present  in  table  2.  Although 


TABLE  2 

Bimolecular  rate  constants 


Soybean, 

PMSF 

TLCK 

TPCK 

Trypsin¬ 

inhibitor, 

xio5 

Trypsins 


bovine  . 

470 

240 

— 

4.5 

A  edes . 

230 

250 

— 

14.0 

Culex . 

320 

480 

— 

8.7 

Pterostichus . 

90 

160 

— 

4.6 

Periplaneta . 

120 

220 

— 

6.0 

Chymotrypsins 

bovine  (— ) . 

1300 

_ 

1800 

. 

Pediculus . 

4600 

3900 

2.6 

Pterostichus . 

4600 

700 

4.0 

the  insect  enzymes  were  only  partially  purified,  the  rate  constants  are  of  the  same 
order  of  magnitude  as  for  reaction  with  the  corresponding  bovine  enzymes  except 
for  soybean  trypsin  inhibitor  which  inhibits  insect  chymotrypsins  but  not  bovine 
a-chymotrypsin. 

This  work  was  supported  by  a  grant  from  the  National  Research  Council  of 
Canada. 


THE  ROLE  OF  LIGHT  AND  DARKNESS  IN  THE  PHOTOPERIODIC 

REACTION  OF  INSECTS 

N.  I.  Goryschin  —  H.  H.  r  o  p  li  m  h  h 
(Department  of  Entomology ,  Leningrad  State  University ,  USSR) 

In  this  report  we  discuss: 

a)  photoperiodic  effect  of  light — dark  cycles  of  non-diurnal  duration; 

b)  influence  of  light  breaks  of  darkness  on  entering  the  diapause; 

c)  reversibility  of  photoperiodic  induction  at  a  single  change  of  day-length  during 
the  ontogenetic  stage  susceptible  to  light. 

The  photoperiodic  effect  of  non-diurnal  cycles  was  investigated  in  Acronycta 
rumiéis.  The  experiments  have  shown  the  photoperiodic  response  curves  at  the 
cycles  from  17  to  35  hours  remained  similar  in  their  form  and  slope;  it  testifies 
to  normal  activity  of  the  PhPR  mechanism.  Shortening  the  cycle  duration  up  to 
14  hours  or  its  prolongation  up  to  more  than  72-hour  results  in  disappearance 
of  the  PhPR.  The  analysis  of  the  results  allows  to  show  that  the  critical  situation 
(50%  in  diapause)  at  the  cycles  of  effective  duration  was  always  observed  with 
the  definite  duration  of  the  cycle  dark  portion  (7  hours  in  A.  rumiéis  from  Belgorod, 
8  h  30  m  in  the  population  from  Sukhumi).  Duration  of  the  light  portion  of  the 
tested  cycles  did  not  influence  of  the  PhPR.  But  this  does  not  mean  the  light  portion 
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has  no  significance;  just  its  duration  determines  the  reaction  if  the  night  duration 
is  sufficient  and  the  day  is  very  short  (from  2  to  6  hours).  This  was  in  experiments 
with  some  Lepidottera  species  both  at  diurnal  and  at  shorter  cycles. 

Hence,  the  photoperiodic  reaction  of  a  species  is  characterized  by  a  «critical 
dark  period»  and  a  «critical  light  period»  of  definite  duration.  The  latter,  of  course, 
has  nothing  in  common  with  the  generally  accepted  idea  of  the  «critical  photo¬ 
period». 

We  may  suppose  these  periods  of  the  certain  duration  to  reflect  duration  of  some 
«light»  or  «dark»  processes  involved  in  the  PhPR  mechanism.  The  «critical  dark 
period»  seems  to  be  especially  important,  it  must  be  considered  as  an  innate  time 
standard  used  for  measuring  of  a  «dark»  component  of  the  photoperiodic  cycle. 
Existence  of  two  critical  periods  testifies  to  bimodal  nature  of  the  PhPR. 

Synchronization  of  light  and  dark  components  of  the  PhPR  mechanism  with 
the  external  cycles  were  investigated  in  a  large  set  of  our  experiments  with  the 
light  breaks  of  a  dark  portion  of  the  photoperiod  (Goryshin  a.  Tyshtshenko,  1968). 
The  reaction  to  photoperiod  with  the  light  breaks  of  darkness  has  been  found  out 
to  be  correlated  with  the  reaction  to  normal  photoperiods.  In  A.  rumiéis  having  the 
critical  photoperiod  17  hours  the  light  breaks  did  not  prove  to  be  effective  and 
the  usual  reaction  to  a  short  day  (100%  in  diapause)  was  kept.  In  the  southern 
strain  of  Pieris  brassicae  having  the  critical  photoperiod  10  hours  the  light  breaks 
of  any  position  inhibited  the  diapause.  In  P.  brassicae  from  Leningrad  (with  the 
critical  photoperiod  14  hours)  the  diapause  was  prevented  only  by  light  breake  given 
at  the  beginning  or  at  the  end  of  the  night. 

The  reaction  to  light  breaks  of  darkness  may  be  explained  in  terms  of  inter¬ 
action  of  the  above-mentioned  «light»  and  «dark»  processes  of  the  definite  duration. 
Entrainment  to  development  or  to  diapause  is  supposed  to  depend  on  fase  relation 
of  these  processes  in  the  cycle. 

The  experiments  with  A.  rumiéis  have  shown  the  photoperiodic  induction  of 
development  or  of  diapause  appears  after  the  definite  number  of  appropriate  pho¬ 
toperiods.  The  induction  can  be  changed  in  certain  limits  in  replacing  the  effective 
photoperiod  by  the  opposite  one.  The  PhPR  comes  the  more  distinctly  the  earlier 
during  the  susceptible  ontogenetic  stage  the  photoperiodic  regime  had  been  changed. 

The  experiments  have  shown  the  photoperiodic  induclion  process  was  different 
even  in  various  populations  of  the  same  species.  In  the  population  from  Belgorod 
the  critical  situation  (50%  in  diapause)  appears  at  almost  even  ratio  of  long  and 
short  days  during  the  larval  stage.  It  proves  they  are  equally  effective.  The  southern 
strain  of  A.  rumiéis  from  Sukhumi  is  less  inclined  to  diapause  and  only  4  long 
days  at  the  beginning  or  at  the  end  of  larval  development  are  enough  to  compensate 
effect  of  22  short  days.  The  experiments  shows  the  photoperiodic  information  is 
accumulated  is  successive  row  of  light-dark  cycles  by  means  of  summarizing  every¬ 
day  actions. 

We  consider  all  the  data  represented  as  an  experimental  confirmation  of  two- 
oscillators  model  of  the  PhPR  mechanism  suggested  by  V.  P.  Tyshtshenko  (1966). 


QUINONE  AND  HYDROCARBON  PRODUCTION  IN  THE  DEFENSIVE 

GLANDS  OF  TENEBRIONID  BEETLES 

G.  M.  H  a  p  p 

(Department  of  Biology,  New  York  University,  Bronx,  N.  Y.,  U.S.A.) 

A  variety  of  toxic  molecules  have  been  identified  as  products  of  arthropod  defen¬ 
sive  glands  (Eisner  a.  Meinward,  1966;  Weatherston,  1967;  Schildknecht,  1963).  Many 
of  these  toxicants  are  highly  reactive,  and  yet  they  are  manufactured  within  a  living 
system;  somehow  the  secretory  cells  must  avoid  self-poisoning.  It  was  the  intent  of 
this  study  to  explore  the  mechanisms  by  which  these  cells  protect  themselves  from 
their  own  products.  The  major  emphasis  was  on  the  defensive  glands  of  two  species 
of  tenebrionid  beetles,  Eleodes  longicollis  Leconte  and  Tribolium  castaneum  (Herbst). 

The  defensive  secretions  of  these  beetles  are  mixtures  of  p-benzoquinones,  hydro¬ 
carbons,  glucose,  and  water.  The  presence  of  glucose  in  the  secretory  and  product 
suggested  that  the  quiñones  were  derived  from  diphenol  glucosides.  Thin-layer 
chromatography  of  the  secretion  itself  and  of  extracts  from  the  secretory  cells  con¬ 
firmed  this  suggestion.  p-Diphenols  were  present  in  both  the  secretion  and  the 
cell  extract,  while  phenolic  glucosides  were  demonstrated  only  in  the  cell  extract. 

The  morphology  of  the  secretory  cells  is  complex.  There  are  two  types  of  secre¬ 
tory  units,  both  of  which  contain  closed  extracellular  secretory  vesicles.  Within 
the  vesicles  are  cuticular  organelles  which  drain,  via  efferent  cuticular  tubules, 
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to  the  secretion  reservoir.  Each  of  the  type-2  units  consists  of  two  secretory  cells, 
both  of  which  have  secretory  visicles.  The  two  cells  share  a  common  organelle 
and  efferent  tubule  (Eisner  a.  oth.,  1964). 

Histochemical  techniques  were  employed  to  follow  the  production  of  quiñones 
and  hydrocarbons  within  these  cells.  The  type-2  units  manufacture  quiñones.  Tests 
for  reducing  substances  showed  phenolic  material  in  the  cytoplasm  of  the  more 
apical  cell,  designated  2a,  and  the  intensity  of  these  reactions  was  lessened  by  pret¬ 
reatment  with  ß-glucosidase.  In  fresh  or  in  freeze-substituted  tissues,  water-soluble 
substances  were  demonstrated  in  the  vesicular  organelle  of  this  unit.  A  ß-glucosidase 
was  found  to  be  associated  with  the  margin  of  the  vesicle  of  cell  2a.  Thus  it 
appeared  that  diphenol  glucosides  were  stored  in  the  cytoplasm  of  this  cell;  these 
glucosides  are  hydrolyzed  at  the  margins  of  the  vesicle  to  yield  free  diphenols  which 
are  found  in  the  vesicular  organelle.  A  phenol  oxidase,  demonstrated  with  either 
DOPA  or  N-phenyl-p-phenylenediamine,  was  localized  in  the  vesicular  organelle. 
Along  the  efferent  tubule  draining  this  organelle  was  yet  another  oxidative  enzyme; 
a  haemoprotein  peroxidase. 

Hydrocarbon  production  occurs  primarily  in  the  type-1  units.  Dense  deposits 
of  lipids  were  found  in  the  cytoplasm  of  these  secretory  cells.  A  carboxylic  esterase, 
was  demonstrated  along  the  edge  of  the  vesicle  and  the  walls  of  the  vesicular  or¬ 
ganelle.  Unsaturated  /lipids,  presumably  the  hydrocarbons  in  the  defensive  secretion, 
were  concentrated  within  the  organelle  and  the  efferent  tubule. 

From  this  evidence,  it  was  concluded  that  the  final  steps  of  toxicant  synthesis 
in  these  defensive  glands  occur  in  extracellular  spaces,  namely  the  secretory  ve¬ 
sicles,  vesicular  organelles,  and  efferent  tubules.  The  cells  are  not  poisoned  by  their 
own  products  because  their  cytoplasm  is  never  exposed  to  the  secretory  end- 
products. 


VARIABILITY  IN  DIAPAUSE  CHARACTERS  WITHIN  ONE  POPULATION 

I.  H  o  d  e  k 

(Institute  of  Entomology,  Czechoslovak  Academy  of  Sciences,  Prague,  CSSR) 


Variability  in  diapause  characters  has  been  studied  in  the  Czehoslovak  popula¬ 
tions  of  two  insects. 

Coccinella  septempunctata  L.  is  known  to  be  multivoltine  in  warmer  regions. 
A  facultative  development  of  the  second  generation  is  some  proportion  of  the  po¬ 
pulation  has  been  reported  from  the  moderate  climatic  zone.  We  tried  to  ascertain  the 
ratio  of  uni-  and  multivoltines  in  our  population.  Of  the  descendants  of  hibernated 
coccinellids  (Fi)  the  great  majority  of  females  (80—85%)  did  not  lay  eggs  even 
in  conditions  favourable  in  all  respects  for  the  prevention  of  diapause.  In  the  course 
of  four  to  six  generations,  selection  results  in  nearly  all  females  ovipositing  under 
optimal  conditions. 

In  order  to  prove  that  these  findings  conform  with  the  natural  situation,  we 
checked  the  proportion  of  reproductive  females  in  the  field:  it  amounted  to  10% 
in  Bohemia  in  1959  and  21%  in  1968  in  southern  Slovakia.  We  may  conclude  that 
in  Czechoslovakia  Coccinella  septempunctata  populations  consist  of  about  80 — 90% 
of  univoltines  with  obligatory  incidence  of  diapause  and  10—20%  of  individuals 
with  multivoltine  tendency. 

The  heterogeneity  of  our  populations  of  the  Scutellerid  bug  Aelia  acuminata 
appears  to  be  similar  to  the  case  of  C.  septempunctata.  The  Fi  generations  show  again 
a  high  percentage  (about  90%)  of  the  obligatory  onset  of  diapause,  which  gradually 
decreases  when  the  strain  is  kept  under  conditions  adverse  to  diapause.  More 
regularity  in  the  decrease  of  diapause  incidence  was  achieved  by  using  a  genetically 
more  homogeneous  material  —  the  progeny  of  one  pair. 

Heterogeneity  as  regards  the  intensity  of  diapause  is  shown  by  a  wide  variabi¬ 
lity  in  the  length  of  the  diapause  development.  The  heterogeneity  as  to  the  intensity 
of  diapause  in  the  proportion  of  bugs  entering  diapause  obligatorily  under  long-day 
conditions  has  been  revealed  also  by  attempts  to  activate  them:  if  the  bugs  experience 
the  increase  from  12-  to  18-hour  protophase  (constant  18-hour  photophase  in  control) 
about  60%  of  them  begin  to  reproduce. 

The  progress  of  selection  in  our  experiments  confirm  the  multigenic  character 
of  diapause  inheritance  presumed  in  larval  diapause  by  several  authors.  When 
studying  the  termination  of  diapause  we  elucidate  the  otherwise  hidden  continuous 
distribution  of  genetic  factors  involved  in  diapause.  It  manifests  itself  by  the 
continuous  variability  in  diapause  intensity. 
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TERMINATION  OF  ADULT  DIAPAUSE 
I.  H  o  d  e  k,  A.  Il  o  n  ë  k 

(Institute  of  Entomology,  Czechoslovak  Academy  of  Sciences,  Prague,  CSSR) 
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Four  types  of  termination  are  compared.  «Shock»  treatments  —  wouding  or  hea¬ 
ting  —  «break»  the  diapause  in  a  limited  proportion  of  specimens.  A  change  in  pho¬ 
toperiod  or  chilling  can  induce  oviposition  in  the  whole  population.  These  is,  howe¬ 
ver,  an  important  difference  between  these  two  mechanisms.  The  diapause  seems 
to  bo  only  «lifted»  reversibly  by  the  photoperiodic  effect:  the  reproduction  proceeds 
only  under  a  suitable  photophase.  By  the  cold  treatment,  the  diapause  apparently 
is  overcome  irreversibly:  the  females  lay  eggs  under  any  photoperiodic  regimen. 
These  two  alternative  mechanisms  of  diapause  termination  could  have  an  important 
adaptive  value  for  insects  inhabiting  areas  in  part  of  which  the  requirements  for 
termination  by  chilling  might  remain  unfulfilled. 

Increase  in  photoperiod.  In  Pyrrhocoris  apterus  we  always  managed  to  activate 
all  specimens  by  mere  prolongation  of  the  photophase  from  12  to  18  hours.  The 
activation  period  was  only  3 — 4  times  as  long  as  the  pre-oviposition  period  in  non¬ 
diapause  bugs.  The  response  was  still  quicker  in  Aelia  acuminata :  the  activation 
time  was  only  the  double  of  the  pre-oviposition  of  control  bugs.  The  change  from 
short-  to  long-day  conditions  induced  reproduction  in  a  high  proportion  of  Aelia 
bugs  which  did  not  reproduce  under  constant  long  photophase.  The  obligatory 
incidence  of  diapause  appears  not  to  be  necessary  combined  with  a  rigid  diapause 
in  all  individuals. 

Increase  in  photoperiod  and  temperature  after  the  transfer  from  nature  activated 
Pyrrhocoris  females  at  the  beginning  of  dormancy  within  the  same  time  as  in  arti¬ 
ficial  diapause:  it  lasted  about  30  days.  In  control,  under  short  photophase,  no  acti¬ 
vation  took  place.  At  the  beginning  of  dormancy,  the  activation  of  Aelia  females 
in  long-day  conditions  requires  about  4  weeks  at  28  G  and  8  weeks  at  20°  C.  In  cont¬ 
rast  to  Pyrrhocoris ,  in  a  certain  proportion  of  Aelia  females  the  activation  is  possible 
even  under  a  short  photophase  but  it  takes  then  much  longer. 

Chilling.  In  Pyrrhocoris ,  the  effectiveness  of  the  different  temperatures  close 
above  zero  does  not  greatly  differ,  and  the  «diapause  development»  requires  8 — 
10  weeks  of  chilling  for  its  completion.  This  mechanism  may  be  demonstrated  by  the 
laboratory  activation  of  field  samples  collected  at  regular  intervals.  In  August  and 
September,  when  the  bugs  have  not  yet  undergone  any  chilling,  they  cannot  be 
activated  in  short  photophase  and  the  pre-ovipisition  in  long  photophase  lasts  for 
about  30  days.  Since  late  November  all  bugs  can  be  activated  even  in  short  day 
and  in  long  day  the  activation  period  equals  to  the  pre-oviposition  time  of  non- 
diapausing-females. 


DE  QUELQUES  ASPECTS  DE  L’EXCRÉTION  AZOTÉE  CHEZ  LES  MYRIAPODES, 

CHILOPODES  ET  DIPLOPODES 

M.  Hubert 

(Faculté  des  Sciences,  Rennes,  France) 


Les  Myriapodes,  Chilopodes  et  Diplopodes,  ont  une  excrétion  de  type  urico-ammo- 
niotélique  (Bennett  et  Mantón,  Hubert,  1968).  Toutefois,  les  recherches  sont  encore 
en  nombre  trop  limité  pour  décider  de  la  nature  du  cataholite  qui  prédomine  de  fa¬ 
çon  permanente;  de  plus,  le  catabolisme  azoté  subit  d’importantes  variations  saison¬ 
nières.  En  particulier,  la  teneur  urique  totale  de  femelles  de  Cylindroiulus  londinen- 
sis  C.  L.  K.  est  comprise  entre  0  et  0.5%  à  la  fin  de  l’hibernation,  alors  qu’elle 
atteint  une  valeur  de  2%  au  début  de  l’automne.  Chez  des  Iulides  et  des  Glomérides, 
ce  taux  urique  est  de  l’ordre  de  7  à  8%,  après  1  an  d’élevage  au  laboratoire.  La  mue 
ne  semble  pas  s’accompagner  de  perte  d’acide  urique:  en  effet,  C.  londinenses  C.  L.  K. 
et  Glomeris  hexasticha  Brandt  renferme  respectivement  69  et  74  mg  d’acide  urique 
pour  1  g  de  poids  sec,  immédiatement  après  la  mue  automnale. 

En  ce  qui  concerne  spécialement  les  Diplopodes,  nous  somme  amenés  à  les 
considérer  comme  ayant  la  possibilité  de  stocker  de  l’acide  urique,  au  moins  transitoi¬ 
rement.  Cet  acide  urique  est  accumulé  dans  le  tissu  adipeux  à  un  taux  atteignant 
jusqu’à  8.5%  du  poids  sec  chez  C.  londinensis ,  alors  qu’il  n’est  que  de  1%  dans 
l’intestin  postérieur.  L’intensin  moyen  en  renferme  des  quantités  faibles  ou  nuiles. 
Leur  hémolymphe  a  été  analysée  par  chromatographie  sur  papier  selon  les  indica- 
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lions  d’Amman  et  Lynch  (1964)  elle  transite  des  urates,  principalement  sous  forme 
d’urate  de  sodium  et  d’urate  d’ammonium.  Les  macérations  fraîches  des  tubes 
de  Malpighi  se  révèlent  contenir  de  l'acide  urique  en  quantités  très  faibles  ou  nuiles. 
Aussi,  on  peut  penser  que  ces  organes  ne  participent  que  fort  peu  à  l’élimination 
de  l’acide  urique,  ce  qui  expliquerait  en  partie,  sa  concentration  importante  dans 
le  tissu  adipeux. 

L’accumulation  d’acide  urique  dans  le  corps  gras,  son  transport  possible  sous 
forme  d’urates  solubles  par  l’hémolymphe,  son  élimination  peu  importante  dans 
l’ensemble  et  son  maintien  dans  l'organisme  après  la  mue,  amènent  à  considérer 
l’acide  urique  non  plus  comme  un  simple  produit  de  déchets  azotés  mais  plutôt 
comme  une  réserve  labile,  susceptible  de  présenter  des  variations  notables  peut-être 
par  suite  d’une  métabolisation  «in  situ». 

Une  telle  hypothèse  n’exclut  pas  à  priori  la  présence  d’uricolyse  chez  les  My¬ 
riapodes.  Une  certaine  activité  uricasique  se  manifeste  «in  vitro»  chez  les  Diplopo- 
des  (Hubert  et  Razet,  1965)  mais  le  cataboliti  résultant  habituellement  de  l’oxydation 
de  l’acide  urigue,  l’allantoine,  n’a  pu,  en  aucun  cas,  être  caractérisé.  Dès  lors,  les 
résultats  demandent  à  être  interprétés  très  prudemment.  Nous  rappelons  que  les 
autres  enzymes  et  catabolites  correspondants  de  la  chaine  de  l’uricolyse  n’existent  pas 
chez  les  Myriapodes  à  l’exclusion  de  buréase  chez  les  Diplopodes  (Hubert,  1968; 
Hubert  et  Razet,  1965). 

Au  sijet  de  l’origine  des  deux  catabolites  terminaux,  acide  urique  et  ammoniaque, 
aucune  conclusion  définitive  ne  peut  être  apportée  pour  le  moment.  Les  teneurs 
en  acide  urique  étant  élevées  dans  certains  cas,  il  est  raisonnable  de  penser  qu’une 
partie  importante  de  l’acide  urique  soit  imputable  au  catabolisme  des  protéines. 
L’origine  de  l’ammoniaque  n’est  pas  plus  élucidée  chez  les  Diplopodes,  dont  buréase 
est  peu  active,  que  chez  les  Chilopodes  qui  en  sont  dépourvus.  (Bocock,  1962)  s’est 
demandé  si  la  fraction  ammoniacale  présente  dans  les  excreta  ne  serait  pas  due 
à  la  présence  de  microorganismes.  La  mise  en  évidence  de  quantité  notables  d’ammo¬ 
niaque  dans  l’hémolymphe  exclut  au  moins  en  partie  une  telle  hypothèse.  Nous 
pensons  que  l’ammoniaque  peut  être  libérée  par  des  processus  de  désaminations 
intéressants  principalement  les  acides  aminés  et  accessoirement  d’autres  composés 
aminés  ainsi  que  chez  certains  Antennates  (Razet,  1966). 

Ainsi,  les  résultats  acquis  si  fragmentaires  soient-ils,  montrent  que  le  métabolisme 
azoté  des  Myriapodes,  loin  de  se  limiter  à  «une  sécrétion  d’acide  urique»  (Marchai, 
1890),  se  présentent  sous  un  aspect  complexe,  soumis  à  l’influence  de  nombreux 
facterus  d’ordre  biologique  et  écologique. 


INFLUENCE  DE  LA  DURÉE  DE  L’ACCOUPLEMENT  SUR  LA  FECONDITE 
ET  RÔLE  DES  SÉCRÉTIONS  DES  GLANDES  ANNEXES  MÂLES  CHEZ 
ACANTHOSCELIDES  OBTECTUS  SAY.  ( COLEOPTERA ,  BRUCHIDAE) 

J.  Huignard 

(Tours,  France) 

Au  moment  de  l’accouplement,  le  mâle  dépose  un  spermatophore  dans  les  voies  gé¬ 
nitales  femelle.  Ce  spermatophore,  qui  provient  de  l’activité  sécrétrice  des  glandes  anne¬ 
xes  mâles,  est  entouré  par  une  membrane  lipoprotéique;  il  contient  des  protéines  (loca¬ 
lisées  dans  la  zone  périphérique  homogène),  des  mucopolysaccharides  et  des  phospholi¬ 
pides  (constituant  la  zone  contrale  granuleuse).  Les  spermatozoïdes  inactifs  au  moment 
de  leur  émission,  sont  dispersés  dans  tout  le  spermatophore. 

Quelques  minutes,  après  la  copulation,  les  spermatozoïdes  activés  migrent  vers  la 
spermathèque,  cette  migration  dure  environ  deux  heures.  Vingt  quatre  heures  plus 
tard,  on  ne  retrouve  plus  dans  le  spérmatophore  ni  les  phospholipides,  ni  les  mucopo¬ 
lysaccharides;  ces  sécrétions  ont  été  probablement  utilisées  par  l’organisme  femelle. 

L’accouplement  dure  normalement  six  ou  sept  minutes;  lorqu’il  est  interrompu  au 
bout  de  trois,  puis  de  quatre  minutes,  le  spermatophore  émis  est  de  petite  taile  (sa 
longueur  n’est  que  de  0.4  à  0.6  mm,  alors  que  la  lonqueur  d’un  spermatophore  normal 
est  de  1  à  1.4  mm).  Ce  spermatophore  contient  bien  des  spermatozoïdes,  mais  il  y  a  très 
peu  de  phospholipides  et  de  mucopolysaccharides  dans  la  zone  centrale. 

Les  femelles,  après  un  accouplement  de  trois  ou  de  quatre  minutes,  sont  isolées 
dans  des  boîtes  d’élévage,  contenant  des  grains  de  haricot;  leur  fécondité  et  leur  ferti¬ 
lité  sont  étudies  pendant  douze  jours. 

En  examinant  les  variations  de  la  fécondité,  en  fonction  de  la  durée  de  l’accouple¬ 
ment,  on  remarque  les  faits  suivants: 
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1.  Lorsque  la  durée  de  la  copulation  est  normale  (7  minutes),  les  femelles  com¬ 
mencent  à  pondre  deux  ou  trois  heures  plus  tard;  la  ponte  se  poursuit  durant  10  à 
12  jours,  et,  la  valeur  moyenne  de  la  fécondité  est  94.20. 

2.  Lorsque  la  copulation,  ne  dure  que  4  minutes,  les  femelles  ne  commencent  à 
pondre  qu’au  bout  de  24  heures.  La  ponte  se  poursuit  durant  8  ou  10  jours,  et  la  fécon¬ 
dité  est  plus  faible  (valeur  moyenne:  52,  26). 

3.  Lorsque  la  copulation  est  interrompue  au  bout  de  3  minutes,  les  femelles  com¬ 
mencent  à  pondre  avec  un  retard  de  24,  48  ou  72  heures.  La  ponte  se  poursuit  pendant 
8  ou  10  jours,  mais  la  valeur  moyenne  de  la  fécondité  est  encore  plus  faible  (25,93). 

Ces  expériences  montrent  que  la  réduction  de  la  durée  de  l’accouplement  entraîne 
une  baisse  de  la  fécondité,  mais  dans  les  trois  cas,  la  fertilité  ne  varie  pas  (75%  des 
oeufs  émis  sont  fertiles). 

La  baisse  de  la  fécondité  n’est  pas  dûe  à  l’insuffisance  du  nombre  de  spérmatozoï¬ 
des,  déposés  dans  le  spermatophore  ou  trouve  d’ailleurs  à  la  fin  de  la  période  de  ponte, 
chez  toutes  les  femelles  étudiées  de  nombreux  spérmatozoïdes  actifs,  à  l’intérieur  de  la 
spermathèque  (  la  densité  des  spermatozoïdes,  est  de  l’ordre  de  2  à  3  pour  une  section 
de  spermathèque  de  100  p2).  Cette  baisse  de  la  fécondité  peut  être  en  relation,  avec  la 
faible  concentration  de  mucopolysaccharides  et  de  phospholipides  à  l’intérieur  du  sper¬ 
matophore  après  une  copulation  brève.  Ces  substances,  normalement  abondantes,  sont 
en  effet  rapidement  utilisées  par  la  femelle.  Elles  pourraient  être  absorbées,  et,  stimu¬ 
leraient  l’ovogenèse,  ou  favoriseraient  la  ponte  des  oeufs. 

Leahy  et  Craig  ont  montré  chez  les  Diptères,  qui  l’implantation  de  glandes  annexes 
mâles,  provoque  une  augmentation  de  la  fécondité.  L’influence  de  certaines  sécrétions 
des  glandes  annexes  mâles  sur  la  fécondité,  doit  donc  être  envisagée  chez  Acanthosce- 
lides  obtectus ;  leur  faible  concentration  dans  le  spermatophore  s’accompagnie  d’une 
baisse  notable  de  la  fécondité. 

Après  des  copulations  brèves,  les  femelles  commencent  à  pondre  avec  un  retard 
d’au  moins  vingt  quatre  heures,  or,  l’examen  de  coupes  faites  dans  les  voies  génitales, 
montre  que  le  remplissage  de  la  spermathèque  est  lent;  de  nombreux  spérmatozoïdes 
restant  longtemps  inactifs  à  l’intérieur  du  spermatophore.  Certaines  substances,  conte¬ 
nues  dans  le  spermatophore,  pourrainet  normalement  activer  les  spérmatozoïdes,  ce 
qui  expliquerait  leur  migration  rapide  vers  la  spermathèque.  Après  une  copulation 
brève  ces  substances,  sans  doute  peu  concentrées,  n’auraient  qu’une  action  lente. 


DIAPAUSE  AND  CELLULAR  RESISTANCE  TO  INJURY 
N.  B.  1 1  y  i  n  s  k  a  j  a  —  H.  B.  H  ji  l  ii  h  c  k  a  n 


(Institute  of  Cytology ,  Acad.  Sci.  USSR,  Leningrad,  USSR) 

High  resistance  of  diapausing  insects  to  infavorable  conditions  is  one  of  the  most 
important  aspects  of  diapause.  Physiological  analysis  of  this  phenomen  at  cellular  le¬ 
vel  have  been  carried  out  in  our  laboratory  for  several  recent  years. 

The  experiments  were  made  on  the  isolated  intersegmental  muscles  of  three  Lepi- 
doptera  species  with  larval  diapause  ( Dendrolimus  pini  L.,  Laspeyresia  pomonella  L., 
Pyrausta  nubilalis  Hubn.) .  The  retention  time  of  electrical  excitability  was  used  as 
a  criterion  of  cellular  resistance. 

It  was  found  that  heating,  cooling,  ethanol,  hypertonic  saline  solutions  (NaCl, 
KC1,  CaCl2),  and  metabolic  inhibitors  (KCN,  2,  4  dinitrophenol,  methylene  blue,  mala¬ 
chite  green,  sublimate)  is  significantly  higher  in  diapausing  insects  than  in  active  ones. 

High  resistance  to  some  of  these  agents  was  observed  in  a  wide  range  of  concentra¬ 
tions  whereas  for  others  the  range  was  considerably  narrower.  An  increase  in  the  re¬ 
sistance  to  hypertonia  was  accompanied  by  decrease  in  that  to  hypotonia. 

Repeated  tests  revealed  that  the  resistance  of  cells  during  diapause  is  not  constant. 
Changes  in  the  resistance  were  observed  in  experiments  with  solutions  KC1  and  CaCl2 
and  studied  in  some  detail  in  the  experiments  with  low  temperature  and  NaCl.  The 
experiments  were  carried  out  on  the  same  species.  D.  pini  was  dept  in  diapause  at  14°  C 
under  short-day  conditions;  P.  nubilalis  and  L.  pomonella  —  at  20,  15,  5  and  0°  C  — 
in  continuous  darkness.  The  resistance  of  the  latter  was  tested  every  fortnight  from 
October  till  April. 

The  resistance  gradually  increased  during  the  initial  period  of  diapause.  In  some 
species  the  increase  of  resistance  is  even  observed  in  prediapause  period. 

The  resistance  attains  maximum  in  December.  Then  follows  the  period  of  stabiliza¬ 
tion  of  resistance  or  the  period  of  «diapause  itself».  It  lasts  for  2  or  more  weeks  de¬ 
pending  on  the  temperature  of  hibernation.  The  diapause  development  (to  use  the  terms 
of  Andrewartha)  is  not  complete  until  the  end  of  this  period. 
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In  the  last  period  of  diapause,  the  resistance  gradually  decreases  and  becomes 
ecpial  to  that  of  the  active  insects. 

The  data  obtained  indicate  that  the  high  cellular  resistance  of  diapausing  insects 
during  hibernation  is  primarily  determined  by  diapause  and  not  by  hibernation.  The 


influence  of  low  temperatures  of  hibernation  on  cellular  resistance  is  secondary.  It  is 
different  in  different  periods  of  diapause.  In  the  beginning  of  diapause  low  temperatu¬ 
res  hinder  the  increase  of  resistance,  in  the  middle  of  diapause  they  facilitate  the 
increase  of  resistance  (especially,  cold-resistance).  In  the  end  of  diapause  the  low  tem¬ 
peratures  retard  the  decrease  of  resistance.  If  on  completion  of  diapause  the  insects 
are  kept  at  low  temperatures,  they  undergo  postdiapause  hibernation. 


THE  CHANGES  IN  THE  MIDGUT  AMYLASE  ACTIVITY  IN  SOME  DEVELOPMENTAL 
STAGES  OF  PYRAUSTA  NUBILALIS  HUBN.  LARVAE. 

J.  Ivanovic,  S.  Glumac 

(Institute  of  Biological  Research,  Belgrad,  Yugoslavia) 


European  corn  borer  presents  one  of  the  most  serious  pests  wich  attack  the  corn¬ 
fields  in  Yugoslavia.  The  greatest  part  of  ist  populations  in  this  country  has  developed 
in  corn-plants  having  the  univoltine  generation  with  a  diapause  in  the  last  stage  of 
larval  development.  A  neglected  part  of  its  populations  (about  2%)  have  developed 
at  Cannabis  sativa  having  a  bivoltine  generation. 

In  earlier  experiments  (Vukasovic  a.  Glumac  1965)  when  the  larvae  of  Pyrausta 
were  developed  in  the  laboratory  conditions  (on  the  corn-leaves,  hemp,  Salix  sp.)  it  was 
discovered  that  this  phytophagous  species  may  complete  its  development  in  the  arti¬ 
ficial  conditions  with  some  changes  in  the  structure  of  the  population.  The  populations 
grown  at  hemp  and  Salix  had  a  polyvoltine  generation  and  those  which  completed 
their  development  on  the  corn-leave  characteryzed  by  inivoltine  generation.  Such 
experimental  results  show  that  larval  develompent  on  the  number  of  generation  di¬ 
rectly  depend  on  the  environmental  factors  such  as  food,  at  lightment  and  the  tempe¬ 
rature. 

The  purpose  of  these  investigations  was  to  study  the  changes  in  amylase  activity 
in  some  essential  steps  of  the  ontogenesis  of  P.  nubilalis ,  depending  on  the  food  factors 
primarilly.  The  amylase  activity  was  measured  according  to  Bernfeld  and  the  protein 
amount  was  determined  by  a  method  of  Wartburg. 

The  results  obtained  show  that  in  the  larvae  fed  by  their  natural  food  corn-leaves, 
the  amylase  activity  shows  a  nonspecificity  pH  optima  and  in  the  substrate  concentra¬ 
tion,  what  seems  to  be  connected  with  polyphagous  nature  of  the  species. 

By  the  transfering  the  larvae  to  a  new  substrate  ( Salix  sp.)  the  activity  of  the  en¬ 
zymes  increases  for  almost  four  times.  A  compensatory  reaction  may  explain  such  in¬ 
crease,  but  it  must  be  taken  in  account  that  whole  metabolism  was  increased  what  pro¬ 
bably  resulted  in  the  change  of  the  number  of  generation  during  the  population  deve¬ 
lopment  in  the  year. 
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DIFFERENCES  IN  MIDGUT  AMYLASE  ACTIVITY  IN  SOME  OLIGOPHAGOUS 

SPECIES  OF  THE  CERAMBYC1DAE 

J.  Iva  no  vie,  R.  Marovic 

(Institute  of  Biological  Research,  Belgrad,  Yugoslavia) 


The  trophic  specialization  of  phytophagous  insects  is  a  property  developed  during 
the  evolution  of  these  organisms,  and  its  basis  present  the  complex  relationships  bet¬ 
ween  the  host-plants  and  the  insects. 

According  to  the  newest  investigations,  especially  in  the  fields  of  cytoecology  and 
physioecology,  it  seems  evident  that  organismic  plasticity  may  be  connected  with  a  pla¬ 
sticity  of  the  cell  proteins,  specific  proteins  (i.  e.  enzymes)  being  of  special  importance. 
Taking  this  as  a  basic  idea,  we  started  to  investigate  the  properties  of  the  midgut  amy¬ 
lase  in  larvae  of  Morimus  funereus  and  Cerambyx  cerdo,  which  live  in  oaks,  beeches 
and  in  lime-trees. 

The  larvae  of  a  determined  age  (third  instar  in  C.  cerdo  and  second  instar  in 
M.  funereus )  were  taken  in  a  Querceto— carpinetum  serbicum  forest  at  Fruska  Gora 
mountain.  The  amylase  activity  was  measured  in  vitro  in  crude  midgut  homogenates, 
by  a  spectrophotometric  method.  The  comparative  investigations  were  proceeded  simul¬ 
taneously,  and  in  diagrams  only  mean  values  were  presented  which  were  obtained 
from  at  least  five  reactions,  from  a  material  taken  in  the  same  season  and  of  the  same 
age.  Determination  of  the  proteins  was  made  by  a  method  of  Wartburg. 

The  present  investigations  have  shown  that  differences  exist  not  only  in  the  spe¬ 
cific  activity,  but  also  in  the  other  characteristics  of  midgut  amylase  activity  (e.  g. 
optimal  pH,  velocity  of  the  reaction,  dependence  on  the  tissueconcentration  in  the  ho¬ 
mogenate  and  on  the  concentration  of  the  substrate),  in  larvae  developed  in  different 
species  of  the  trees  (beeches,  oaks,  lime-trees). 

We  have  tried  to  explain  the  nature  of  these  differences  by  investigating  the  mid¬ 
gut  amylase  activity  in  larvae  grown  in  artificially  made  environments,  where  the  con¬ 
centration  of  the  starch  was  controlled.  By  comparing  these  results  with  the  results 
obtained  with  larvae  grown  in  the  nature,  the  conclusions  can  be  made  that  the  larvae 
of  oligophagous  species  of  the  insects,  which  have  grown  at  different  species  of  the 
trees,  show  a  clear  difference  in  their  specific  amylase  activity.  Similar  differences 
were  obtained  by  using  a  set  of  the  artificai  substrates.  Larval  amylase  of  C.  cerdo 
(a  species  whose  larvae  are  using  a  greater  number  of  the  species  of  host-trees,  compa¬ 
red  with  M.  funereus ),  shows  a  higher  degree  of  plasticity,  what  is  expressed,  for  in¬ 
stance,  in  a  sort  of  plateau  when  determining  the  pH  optima.  The  «plateau»  in  the 
maximal  velocity  of  the  reaction  (as  a  function  of  the  substrate  concentration)  is 
quite  wide  in  both  species  what  can  he  explained  by  the  fact  that  in  natural  conditi¬ 
ons  the  starch — concentration  varies  widelly  in  different  species  of  deciduous  trees, 
depending  not  only  on  the  species  and  location,  but  also  on  the  season. 

It  seems  probable  that  a  correlation  between  the  degree  of  oligophagousity  and  of 
the  specificity  of  the  amylase  is  evident,  taking  in  account  two  of  the  analysed  factors 
(pH  and  the  substrate  concentration)  which  show  in  the  nature  taxonomic  and  seasonal 
variations. 

The  results  obtained,  as  the  fact  that  mobility  of  the  larvae  in  xylophagous  insects 
is  lessened,  may  suggest  that  a  possible  direction  in  the  microevolution  of  a  species 
or  species-group  is  a  selection  of  the  individuals  with  the  greater  plasticity  of  the  pro¬ 
teins,  compared  with  the  primar-factors  variability. 


THE  CHANGES  IN  MIDGUT  AMYLASE  AND  PROTEASE  ACTIVITY 

IN  ADULTS  OF  TENEBRIO  MO  LIT  OR 

M.  Jankovic-Hladni 

(Institute  of  Biological  Research,  Belgrad,  Yugoslavia) 

It  is  well  known  that  production  of  midgut  proteolytic  enzymes  during  the  deve¬ 
lopment  of  Tenebrio  molitor  adults,  as  the  adults  of  some  other  species  of  insects  is 
controlled  by  both,  a  brain  hormone  and  the  presence  of  the  food.  It  is  very  little 
known,  however,  whether  the  control  mechanisms  of  the  synthesis  are  similar  in  other 
digestive  enzymes. 

It  is  of  interest  to  know: 

1.  Which  are  the  relationships  in  the  changes  of  activity  of  two  enzymes  (protease 
and  amylase)  during  the  development  of  Tenebrio  molitor  adults? 
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2.  Which  kind  of  the  effect  has  a  treatment  of  newly  emerged  adults  by  a  homo¬ 
genate  made  from  the  heads  of  the  older  adult  individuals,  on  the  amylase  activity  as 
on  the  amount  on  neurosecretion  in  neuroendocrine  system? 

The  adults  of  T.  molitor  were  grown  individually  at  28°  C  and  RH  60—70%,  being 
fed  by  wheat  bran. 

Activity  of  both  enzymes  was  analysed  in  vitro  in  crude  midgut  homogenates  under 
optimal  conditions,  which  were  determined  previously.  The  amylase  and  protease 
activity  was  determined  by  spectrophotometric  methods  according  to  Bernfeld  and 
Kunitz  respectively.  The  amount  of  proteins  was  determined  by  a  method  of  Lowry.  The 
enzyme  activity  was  expressed  in  the  units  of  specific  activity. 

Neurosecretory  product  was  stained  by  fuchsin  paraldehyde. 

The  changes  in  specific  activity  of  both  enzymes  were  investigated  in  the  same 
time  in  fed  and  starved  adults  during  their  development.  It  seems  obvious  that  these 
changes  are  synchronous  what  it  may  point  out  to  an  eventual  analogy  in  control  me¬ 
chanisms.  Taking  in  account  this,  as  the  fact  that  the  amylase  secretion  occurs  sponta¬ 
neously  in  starved  adults,  it  is  supposed  that  the  synthesis  of  the  enzyme  is  controlled 
by  hormones. 

Newly  emerged  adults  (0 — 6  hours  after  emergence)  were  treated  by  a  homogenate 
made  from  the  heads  of  the  adults  which  were  unfed  for  five  days.  These  heads  were 
homogenized  in  Ringer  solution  for  insects,  and  treated  animals,  as  the  controls,  were 
sacrified  24  hours  later.  In  treated  adults  the  amylase  activity  and  the  amount  of  the 
neurosecretory  product  in  neuroendocrine  system  was  analysed.  The  amylase  activity 
in  animals  treated  by  adult’s  head  homogenates  is  significantly  greater  (for  168%), 
compared  with  the  control  animals  treated  by  Ringer  solution,  and  even  more  so 
(187%),  compared  with  nontreated  animals. 

The  amount  of  the  neurosecretory  product  in  neurosecretory  cells  in  pars  interce- 
rebralis,  as  along  the  nerve  path  w7ays  and  in  corpora  cardiaca,  w7as  also  much  greater 
in  treated  animals. 

The  data  obtained  may  suggest  that  hormones  directly  influence  the  synthesis  of 
midgut  amylase  and  slows  down  a  release  of  the  neurosecretory  product. 


ON  SOME  BEHAVIOURAL  ASPECTS  OF  HOST  SELECTION 
IN  PHYTOPHAGOUS  INSECTS 

T.  J  e  r  m  y 

(Hungarian  Research  Institute  for  Plant  Protection,  Budapest,  Hungary) 


The  «dance»  and  random  probing  performed  by  starved  chewing  phytophagous  in¬ 
sects  after  having  been  exposed  to  a  chort  chemical  stimulus  of  the  host  plant  (Jermy, 
1968)  indicates  the  presence  of  a  central  nervous  system  excitatory  state  (CES)  which 
decays  after  a  time.  Responsiveness  to  otherwise  ineffective  stimuli  characterizes  this 
state,  which  is  identical  with  the  CES  found  in  the  blowfly,  Phormia  regina  (Dethier, 
Solomon  a.  Turner,  1965). 

A  diametrically  opposite  state  of  the  coordinating  centers  can  be  induced  in  phyto¬ 
phagous  insects  wdien  they  are  exposed  during  feeding  to  inhibitory  stimuli,  e.  g., 
a  drop  of  the  juice  of  a  non-host  plant.  This  is  an  inhibitory  state  of  the  central  ner¬ 
vous  system  with  regard  to  feeding  (CIS),  and  is  characterized  by  irresponsiveness 
to  feeding  stimuli  as  well  as  by  resting  and  locomotion.  The  decay  time  of  the  CIS  is 
usually  much  longer  than  that  of  the  CES. 

There  is  also  an  intermediary  state  which  can  be  regarded  as  a  basic  or  neutral 
state  (CBS)  of  the  coordinating  centers.  This  prevails  when  a  starved  insect  is  search¬ 
ing  for  food  or  is  feeding. 

The  duration  and  intensity  of  locomotion  connected  with  the  CIS  varies  conside¬ 
rably  in  different  insect  species  and  stages  of  development.  From  this  point  of  view7 
twro  groups  of  chewing  insects  can  be  distinguished: 

1.  Dispersive  forms  (e.  g.,  adults  of  Coleóptera)  which  are  adapted  to  leave  their 
food  plant  and  to  return  to  it  repeatedly  in  nature.  In  these  insects  the  CIS  are  connec¬ 
ted  with  intensive  locomotion  which  results  in  real  «host  selection»  or  better  «non-host 
avoidance»  under  natural  conditions  since  inhibitory  stimuli  play  a  decisive  role  in  host 
specificity.  Dispersive  insects  can  be  relatively  easily  repelled  from  their  host  plants 
by  applying  antifeedants. 

2.  Non-dispersive  insects  (e.  g.,  larvae  of  Coleóptera )  usually  do  not  leave  their 
food  plant  and  are  not  adapted  to  searching  (selecting)  food.  As  a  result  of  the  fact 
that  the  CIS  induces  mostly  resting  and  lesè  locomotion  in  these  insects,  they  are  much 
stronger  attached  behaviourally  to  their  food  plants.  Non-dispersive  insects  leave  their 
food  plant  much  later  if  at  all,  wTien  it  is  treated  with  an  antifeedant. 
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The  knowledge  of  the  behavioural  reactions  to  the  central  inhibitory  state  in  a  gi¬ 
ven  insect  means  a  valuable  preliminary  information  on  the  possibilities  of  using 
antifeedants  for  pest  control  purposes. 


0M3HOJIOrHHECKHE  OCOEEHHOCTM  3HMHETO  ITOKOH  H  PEAKTHBAU.MH 
KOJIOPAJJCKOrO  ÎKYKA  ( LEPTINOTARSA  DECEMLINEATA  SAY) 

B  3ABHCHMOCTH  OT  yCJIOBHH  CPEßEI  H  CPOKOB  HACTyiIJIEHIÍH  ,H¡HAriAy3Bl 

G.  G.  J  i  r  k  o  V  s  k  y  —  P.  T.  H  h  p  k  o  b  c  k  h  h 

( IÎHCTUTIJT  960AWIÇU0HH0Û  MOpcßOAGZUU  U  9K0A0ZUU  MUGOTHblX  AH  CCCP, 

Mocnea,  CCCP) 


Cji,ejiaHa  nontiTKa  bbihchhtb  ocobemiocTH  peaKTUBapnn  JKyKOB  b  3aBucnMocTu  ot 
ycjioBun  TeMnepaTypLi  n  BJiaJKiiocTii  hohbbi  h  BJiHHHiie  cpoKOB  HacTynJieniiH  Ananay3Bi 
Ha  npOAOJIÎKHTeJILHOCTB  OT^eJILHLIX  (|)H3HOJIOrHUeCKHX  3TanOB,  H3  KOTOpLIX  CRJia^BIBaeTCH 
cocTOHHHe  3HMHero  noKOH  /KyKOB.  npoBe/i,eHHLie  3KOJioro-(|)n3iio^orHuecKHe  nccjieAOBa- 
min  no3BOJiiiJiii  ycTaHOBnTL  cjieflyiOEgee. 

CocTOHHiie  3IIMH6H  cnnuKii,  BecemiHH  BoccTaHOBHTejiLHLiH  nepuoA  h  b  pejioM  peaK- 
TiiBapim  3HMyiom;iix  iiMaro  KOJiopaACKoro  JKyKa  3aKaHUHBaiOTCH  b  pasHBie  KajieHgapiiLie 
cpoKii,  3aBHcnm;He  ot  TeMnepaTypti  h  BJiajKHOCTH  hohbbi.  y  JKyKOB,  3HMyK)in;Hx  b  npn- 
pogHwx  ycjioBHHx  TeMnepaTypBi  h  BJiaJKHocTH  noHBBi  b  ycjioBunx  paBHiiHHon  3ohbi  3a- 
KapnaicKon  oôji.  yCCP  (r.  MyKaueBo),  3hmhhh  Ananay3a  KOJiopagCKoro  JKyKa  3aKamm- 
BaeTCH  b  cepe^ime  Honöpn,  3hmhhh  cnnuKa  npoAOJUKaeTCH  ao  KOHpa  (f)eBpajm,  a  BoccTa- 
HOBHTejiBHBm  nepuoA  —  go  BTopoii  nojioBHHBi  anpejiH.  3iiMOBKa  HiyKOB,  npoTeKaioipaH 
b  npiipoAHBix  ycjioBHHx  TeMnepaTypBi,  ho  npn  HeAOCTaTKe  BJiam  b  nouBe  (8%),  bbi3bi- 
BaeT  nOHHHîeHHe  IIHTeHCIIBHOCTH  MeTaÔOJIHUeCKHX  npOpeCCOB,  T0pM03IIT  BOCCTaHOBJieHHe 
BOAHoro  ôajiaHca,  CHiUKaeT  pacxoAOBamie  jkhpobbix  pe3epBOB  h  3aAepjKHBaeT  bbixoa 
>KyKOB  Ha  noBepxHOCTB  AO  yBJiaJKHemiH  noHBBi  aojkahmh  hjiii  nojiiiBOM.  y  ôoJiBiniracTBa 
JKyKOB,  3HMyiom;nx  npu  hoctohhhoh  TeMnepaType  25°  n  BJiajKHOCTH  hohbbi20%,  coctoh- 
HHe  3IIMHeil  CHHHKII  OTCyTCTByeT.  BbICOKHH  ypOBeHB  MeTa6oJIII3Ma  BOCCTaHaBJIHBaeTCH 
k  cepeAHHe  Honôpn,  a  peaKTHBarpin  Bcex  ocoôen  3aKaHHHBaeTCH  k  cepeAUHe  HHBapn. 
3iiMOBKa  JKyKOB  npn  hoctohhhoh  TeMnepaType  okojio  12°  h  BJiajKHocTH  nouBBi  20% 
oöycjioBJiHBaeT  6ojiee  bbicokhiï  ypoBeHB  MeTa6ojiH3Ma,  neM  npn  3HMOBKe  b  npnpoAHBix 
ycjioBiinx.  Ilpn  TaKiix  ycjioBHHx  3HMHHH  cnnuKa  npoAOJUKaeTcn  AO  cepeAHHBi  AeKaôpn, 
a  peaKTHBapiiH  nojmocTBio  3aKaHHiiBaeTCH  b  Hanajie  $eBpaJiH.  ITpn  hoctohhhoh  TeMne¬ 
paType  OKOJIO  5°  Il  BJiaJKHOCTII  nOHBBI  20%  MeTa6oJIH3M  3HMyiOH],HX  JKyKOB  HOAaBJieH  H 
cocTOHHiie  3HMHeii  cnHHKii  3aTHrHBaeTCH  Ao  cepeAHHBi  MapTa,  a  BoccTaHOBiiTejiBHBin  ne- 
pnoA  npoAOJUKaeTCH  ao  BTopon  hojiobhhbi  Man.  ÎKyKH,  3HMyK)in;iie  npn  3thx  jKe  ycjio- 
BIIHX,  He  BBIXOAHT  BeCHOH  Ha  HOBepXHOCTB  HOHBBI  CaMOCTOHTeJIBHO,  XOTH,  CyAH  HO  $H3HO- 
JIOriIHeCKHM  nOKa3aTeJIHM,  OHH  HaXOAHTCH  B  rOTOBHOCTH  K  BBIXOAy. 

MejKAy  JKyKaMii  pa3Hon  npoAOJUKHTejiBHOCTii  npeAAnanay3HOH  aKTiiBHOCTii  h  pa3- 
HBix  cpoKOB  HacTynjieHiiH  Ananay3Bi  HMeiOTCH  3aMeTHBie  (|m3HOJiorHHecKiie  pa3JiriunH, 
oôycjiOBJiHBaiomne  pa3JiiiHHyio  cKopocTB  nx  peaKTHBapHH.  B  uacTHocTii,  y  iiMaro  paH- 
Hero  cpoKa  HacTynnemiH  Ananay3Bi  (uepe3  8—14  Asen  npeAAnanay3Horo  nnTamiH)  pe- 
aKTiiBapiiH  HacTynaeT  Ha  1—3  HeAOJiH  paHBme,  ueM  y  JKyKOB  cpeAHHX  (uepe3  25— 
30  AHen)  ii  ho3ahiix  (nepe3  40—45  Auen)  cpoKOB  HacTynjieHHH  Ananay3Bi. 

CKopocTB  npopecca  peaKTiiBapnii  JKyKOB  3aBHciiT  KaK  ot  aôiioTiiuecKiix  ycjioBiin 
cpeAKi,  TaK  h  ot  (J)ii3HOJioriiuecKoro  coctohhiih  ocoôen,  bxoaheaiix  b  cocTaB  3imyioiH;eH 
nonyjiHpHH. 


RECENT  STUDIES  ON  THE  MORPHOLOGY  AND  PHYSIOLOGY 
OF  THE  REPRODUCTIVE  SYSTEM  OF  AEDES  AEGYPTI 

J.  C.  Jones 

(Department  of  Entomology ,  University  of  Maryland,  U.  S.  A.) 


With  regard  to  the  fine  structure  of  the  adult  virgin  female,  spiral  striated  mus¬ 
cles  occur  around  the  spermathecal  ducts  and  these  muscles  are  well-innervated.  The 
periductal  cells  differ  from  the  basal  gland  cells  in  at  least  two  important  features: 
they  always  possess  a  large  distal  secretory  droplet  which  is  always  absent  from  the 
basal  cells,  and  they  have  a  long  tortuous  ductule,  longer  than  that  of  she  basal  cells. 
In  virgin  females,  no  fine  flocculent  material  has  been  seen  within  the  spermathecae. 
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The  bursa  inseminalis  possesses  longitudinal  muscles,  does  not  appear  to  be  inner¬ 
vated,  and  lacks  secretory  organelles;  it  appears  designed  as  an  absorbing  organ. 

With  regard  to  the  fine  structure  of  the  mature  adult  virgin  male,  the  wall  of  the 
seminal  vesicles  appears  to  be  secretory.  The  accessory  glands  are  holocrine  in  charac¬ 
ter.  The  secretory  material  consists  of  large,  dense,  spherical,  compact  granular  packets 
plus  very  fine,  less  dense,  dispersed  particles,  and  intermediate  particles.  All  of  these 
are  released  by  disintegration  of  large  portions  of  the  accessory  gland  cells. 

Out  of  470  force-copulations  between  48  hour-old  partners,  453  successfully  mated 
within  from  one  to  120  sec  (mean  13  sec).  Coital  times  varied  from  5  to  219  sec  (mean 
28.4  sec). 

A  study  was  made  of  the  sexual  behavior  of  48  hour-old  males  to  young  virgins  of 
precisely  known  ages.  The  males’  responses  to  them  were  highly  variable:  either  rapid 
copulation,  seizure  of  the  cerei  and  not  copulating,  no  visible  reaction  or  withdrawal 
from  the  female  terminalium.  The  only  visible  responses  of  the  females  were  kicking 
with  the  hind  legs  or  withdrawal  of  the  terminalia.  An  average  of  about  50%  of  the 
young  females  were  sucessfully  force-mated,  and  of  these  75%  were  inseminated. 

Abnormally  prolonged  forced-matings  were  observed  in  7  out  of  85  partners.  All  but 
one  of  the  males  were  unable  to  free  themselves  from  coitus,  even  with  the  most  vio¬ 
lent  struggling. 

Adults  of  precisely  known  ages  were  used  to  test  the  reactions  of  individual  males 
to  15  virgin  females  at  known  intervals.  The  responses  of  the  males  were  extremely 
varied.  In  40  detailed  cases  the  average  number  of  females  that  would  be  accepted  by 
a  given  male  was  about  7.  The  females  were  generally  not  accepted  sequentially.  Only 
one  out  of  40  males  accepted  all  15  females.  The  age  of  males  did  not  influence  precoi- 
tal  or  coital  times,  but  did  influence  the  number  of  times  males  would  copulate  in 
rapid  sequence. 

Attempts  were  made  to  re-mate  females  at  known  times  after  initial  matings. 
In  brief,  most  inseminated  females  were  «unattractive»  to  males  for  at  least  3  weeks 
after  being  forcemated  a  single  time. 


THE  COPPER  CONTENT  IN  SEVERAL  ROOT  APHIDS  ( HOMOPTERA ,  APHID1NEA ) 

A.  A.  K  a  n  —  A.  A.  Kan 
(Institute  of  Cotton  Growing  of  Andizhan,  USSR) 

The  microelement  content  (copper)  in  several  root  aphids  and  the  host  plants  was 
investigated. 

There  is  not  enough  information  on  this  question,  there  are  experimental  data 
about  the  copper  content  only  for  2—3  insect  species. 

We  study  the  copper  content  for  six  species  of  root  aphids  ( Hemitrama  bykovi 
uzbekistanica  Kan,  T etraneura  ulmi  L.,  Anoecia  corni  Fabr.,  Kaltenbachiella  pallida 
Halid.,  Brachyungius  elongata  Nevs.  and  B.  elatior  Nevs.)  and  for  six  food  plants  of 
these  insects  ( Cynodon  dactylon  L.,  Setaria  viridis  L.,  Echinochloa  crus-galli  L.,  Men¬ 
tha  asiatica ,  Artemisia  sp.  and  Cichorium  intybus  L. 

It  was  found  that  the  copper  content  is  variable  in  different  species  of  root  aphids 
and  in  their  food  plants. 

There  is  correlation  between  the  copper  content  in  insects  and  the  host  plants. 

In  the  aphid  Hemitrama  bykovi  uzbekistanica  it  is  higher  than  that  of  the  host 
plants  ( Cynodon  dactylon). 

But  in  other  case  the  host  plants  contain  more  copper  than  the  root  aphids,  T etra¬ 
neura  ulmi. 

The  copper  contents  depends  on  the  season  too  for  the  species  Tetraneura  ulmi. 
The  copper  content  is  different  in  species  H.  b.  uzbekistanica  and  T.  ulmi  although  they 
use  the  same  food  plant  ( Cynodon  dactylon). 
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THE  EFFECTS  OF  ECDYSONES  AND  ANALOGS  ON  OVARIAN  DEVELOPMENT 
AND  REPRODUCTION  IN  THE  HOUSEFLY  MUSCA  DOMESTICA  (L.) 

J.  N.  K  a  p  1  a  n  i  s,  M.  J.  Thompson,  W.  E.  Robbins 

(Entomology  Research  Division,  U,  S.  Department  of  Agriculture, 

Beltsville,  Maryland,  U.  S.  A.) 


In  studies  aimed  at  evaluating  the  possible  role  of  ecdysones  as  plant  protectants, 
certain  ecdysones  and  related  synthetic  steroids,  when  ingested,  were  found  to  disrupt 
normal  growth  and  reproduction  in  a  number  of  species  of  insects  (Robbins  a.  oth., 
1968).  Of  particular  interest  was  the  «anti-gonadotropic»  effect  of  these  steroids  on  the 
adult  female  housefly.  These  results  and  the  similar  effects  reported  for  certain  6-ke- 
tosteroids  (Rezabova  a.  oth.,  1968)  suggest  that  these  steroids  may  serve  as  regulators 
of  the  reproductive  processes  of  this  insect.  Studies  on  structure  and  biological  activity 
were  undertaken  as  a  prerequisite  to  physiological  and  biochemical  studies  on  the  me¬ 
tabolic  fate  and  action  of  these  compounds  in  the  housefly. 

The  naturally  occurring  ecdysones  (20-hydroxyecdysone,  a-ecdysone,  inokosterone, 
and  ponasterone  A)  when  fed  in  an  artificial  diet  (Fye  a.  oth.,  1965)  were  found  to  he 
less  active  as  inhibitors  of  ovarian  development  than  the  synthetic  ecdysone  analog, 
A7-5ß-cholestene-2ß,  3ß,  14a-triol-6-one  («Triol»).  The  natural  ecdysones  completely 
inhibited  ovarian  growth  (terminal  oocyte  less  than  0.3  mm.)  at  concentrations  of 
0.50  to  0.75%  whereas  only  0.1%  of  the  «Triol»  was  required  to  exert  the  same  effect. 
At  concentrations  as  low  as  0.05%  the  «Triol»  was  found  to  reduce  the  progeny  by  77% 
and  the  inhibitory  effects  of  the  «Triol»  were  only  slightly  reversed  in  long  term  stu¬ 
dies.  The  corresponding  5a-analog  of  the  «Triol»  (A'-5a-cholestene-2ß,  3ß,  14a-triol-6- 
one)  was  inactive  even  when  fed  at  concentrations  as  high  as  1%  indicating  a  high 
degree  of  specificity  in  relation  to  the  configuration  of  the  A/B  ring. 

The  least  inhibitory  natural  ecdysone,  20-hydroxyecdysone,  and  the  «Triol»  were 
compared  by  injection  in  emulsions  and  the  natural  insect  ecdysone  was  found  to  be 
more  active  than  the  «Triol»  suggesting  that  the  observed  differences  in  activity  may 
be  in  part  due  to  differences  in  intestinal  absorption  and/or  metabolism.  Since  the 
«Triol»  is  more  apolar  than  the  natural  ecdysones,  three  less  polar  derivatives  of  the 
20-hydroxyecdysone  (the  diacetonide,  triacetate  and  tetra-trimethylsilyl  ether)  were 
prepared  and  tested.  The  tetra-trimethylsilyl  ether  of  20-hydroxyecdysone  was  nearly 
10  times  as  active  as  the  parent  compound  by  ingestion  and  at  0.1%  caused  inhibition 
comparable  to  that  found  for  the  «Triol»  and  its  corresponding  derivative  at  this  same 
concentration.  Interestingly,  the  silyl  ether  derivatives  of  20-hydroxyecdysone  and  the 
«Triol»  were  found  to  penetrate  the  cuticle  and  thus  were  inhibitory  when  applied  to¬ 
pically.  The  diacetonide  and  triacetyl  derivatives  were  less  active  than  the  parent  com¬ 
pound. 

The  above  results,  as  well  as  molting  hormone  assays  have  shown  that  either  the 
number  or  the  position  of  the  hydroxyl  groups  present  in  the  ecdysone  molecule  affect 
the  biological  activity  of  these  steroids.  A  number  of  insecticide  synergists  have  been 
reported  to  affect  microsomal  hydroxylation  in  insects  and  certain  of  these  were  tested 
as  to  their  effect  on  the  inhibitory  activity  of  the  «Triol».  Feeding  the  «Triol»  in  com¬ 
bination  synergists  such  as  piperonyl  hutoxide  or  sesoxane  (1 :  10)  was  found  to 
enhance  ovarian  inhibition  5  to  10  fold  and  to  drastically  interfere  with  reproduction. 

These  synergists  also  have  recently  been  shown  to  have  juvenile  hormone  activity. 
Studies  to  determine  how  these  synergists  and  other  juvenile  hormone  mimics  enhance 
the  inhibitory  activity  of  ecdysone  analogs  may  provide  us  with  information  on  the 
interaction  of  these  two  types  of  hormonally  active  compounds. 


MODE  D’ACTION  DE  L’HORMONE  JUVÉNILE  SUR  L’OVAIRE 
DE  PIERIS  BRASSICAE  L.  (LÉPIDOPTÈRE) 

A.  Karlinsky 

(Laboratoire  de  Physiologie  des  Insectes,  Faculté  des  Sciences,  Paris,  France) 

L’allatectomie,  larvaire  ou  imagínale,  ainsi  que  la  ligature  postcéphalique  réalisée 
chez  l’amigo,  suivies  ou  non  de  l’implantation  de  corpora  aliata,  m’ont  permis  de  con¬ 
clure  à  la  nécessité  de  l’hormone  juvénile  issue  de  ces  organes  endocrines  pour  l’ac¬ 
complissement  de  la  vitellogenèse  chez  le  Lépidoptère  Pieris  brassicae. 

Une  période  critique,  au  delà  de  laquelle  l’ablation  ou  la  ligature  restent  sans  ef¬ 
fet,  se  situe  aux  environs  de  la  24ème  heure  de  la  vie  imagínale;  l’hémolyphe  comporte 
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alors  un  taux  d'hormone  suffisant  pour  déclencher  les  processus  de  la  vitellogenèse. 
Celle-ci,  contrairement  à  ce  qu’on  observe  chez  beaucoup  d’insectes,  ne  dépend  pas  chez 
Pieris  de  l’alimentation  imaginale. 

L’ensemble  de  ces  résultats  expérimentaux  est  consigné  dans  la  figure. 


Pieris  brassicae :  évolution  de  l’ovaire:  femelles  ligaturées  puis  traitées 
au  methylfarnesoate  dihydrochloride  et  femelles  témoins 


Traitement 

Nombre 
de  cas 

amorcée 

Vitellogenès 

achevée 

se 

nulle 

Ligature . 

50 

0 

0 

50 

Ligature -[-acétone . 

9 

0 

0 

9 

Ligature -j-méthylfarnesoate  dihydr. 

13 

1 

5 

7 

Ces  données  fondamentales  acquises,  j’ai  cherché  à  préciser  le  mode  d’action  de 
l’hormone  juvénile. 

1.  Effet  «gonadotrope»  d’une  substance  mimétique  de  l’hormone  juvénile,  le  methyl¬ 
farnesoate  dihydrochloride  h  diluée  dans  l’acétone  et  utilisée  en  applications  externes 
locales  chez  des  imagos  femelles  préalablement  ligaturés,  cette  substance  de  synthèse 
se  révèle  capable  de  rétablir  la  vitellogenèse  qui  reste  bloquée  chez  les  témoins 
(v.  tableau). 

Ces  premiers  essais  m’ont  permis  de  confirmer  certaines  observations  antérieures 
et  de  les  préciser,  notamment: 

—  que  l’ovaire  reste  capable  de  «répondre»  à  l’hormone  durant  une  période  relative¬ 
ment  longue  après  suppression  des  corpora  aliata. 

—  qu’en  l’absence  d’hormone,  les  follicules  ovariens  entrent  en  involution  les  uns  ap¬ 
rès  les  autres  dès  qu’ils  ont  atteint  une  taille  critique;  le  nombre  de  follicules  normaux 
susceptibles  d’un  développement  ultérieur  se  réduit  donc  progressivement.  Il  devient 
pratiquement  nul  8  à  10  jours  après  la  ligature,  dans  nos  conditions  d’expérience. 

2.  Transplantation  d’ovaires  chez  des  chrysalides  mâles  de  Pieris:  ces  ovaires  se 
développent  et  la  vitellogenèse  peut  s’effectuer  chez  un  mâle  normal;  elle  est  en  re¬ 
vanche  impossible  chez  un  mâle  allatectomisé  ou  ligaturé.  Le  sexe  du  milieu  où  évolue 
l’ovaire  importe  donc  moins  que  la  présence  des  corpora  aliata  pour  l’accomplissement 
de  la  vitellogenèse.  Ces  observations  m’ont  amenée  à  émettre  l’hypothèse  de  la  néces¬ 
sité  du  complex  ovaire-corpora  aliata  pour  la  libération,  dans  l’hémolymphe,  d’une 
«protéine  femelle»  (Lamy,  1967)  sans  laquelle  le  dépôt  du  vitellus  ne  pourrait  probab¬ 
lement  pas  se  réaliser. 


BJ1MHHHE  TEMIIEPATyPLI  H  OOTOLlEPHOJfA  HA  PA3BHTHE 
AHAnAy3HpyK)ii];Hx  rycEHHu;  KyKypy3Horo  motbijibka 

V.  O.  Khom  jakova  —  B.  O.  X  o  m  h  k  o  b  a 

(BcecoK)3Hbiü  Hayuno-uccAedoeareAbCKiiü  uhctutijt  3auçurbi  pacrenuü, 

Jlenumpad,  CCCP) 

CTeÔJieBon  (KyKypy3HLiii)  MOTLiJieK  Pyrausta  nubilalis  Hbn.  othociitch  k  uncjiy 
BiißOB,  ßjiH  KOTopLix  xapaKTepHa  cpaBHHTejiBHO  npounan  n  npoftOJUKiiTeJibHan  ,n;iianay3a. 
JJjih  ee  npeKpargemiH  n  B03o6noBJiemiH  aimiBHoro  pa3BiiTiin  HeoöxoAiiMo  ^encTBiie 
noHiimemiLix  TeunepaTyp,  Bti3LiBaioiu;iix  peaKTiiBarpiio  3iianay3iipyion];iix  ocoöen.  /Jeii- 
CTBiie  3Toro  $aKTopa  npoHBJineTCH  b  TecHoä  cbh3ii  c  ^pyriiMii  ycjiOBiiHMii  cpeflLi,  uto 
oôycjiOBJiHBaeT  a^amapnio  reorpa^iiuecKiix  nonyjiHpmi. 

B  1964—1966  rr.  npoBOfliuincb  nccjieflOBamin  bjiiihhiih  TeivmepaTypbi  h  $OTonepnofla 
Ha  pa3BHTne  fliianay3Hpyioiii;HX  rycemin;  CTeßjieBoro  MOTbuibKa  CTaßponoJibCKon  nonyjin- 
ijnii.  BbiHCHeHHe  btoto  Bonpoca  iiMeeT  öoJibinoe  npaKTiiuecKoe  3Hauemie  ajih  npomo3ii- 
poBamiH  cpoKOB  pa3BiiTiiH  KyKypy3Horo  MOTLiJiBKa  nocjie  nepe3HMOBKii. 

Pe3yjibTaTLi  nccue^OBamiH  noKa3ajin,  uto  3iianay3npyion];rie  ryceHnpti  CTeÖJieBoro 
MOTBLTbKa  o6jia,n;aiOT  npouHon,  ho  pa3Hon  no  rjiyöime  Ananay3oii.  AKTiiBnpyiom;ee  bo3- 
^eñcTBiie  Ha  hiix  mvieiOT  TeMnepaTypbi  ot  0  æo  30°.  npn  noHiinteHHbix  TeMnepaTypax 


1  Je  tiens  à  remercier  ici  le  Dr.  Slama,  de  Prague,  qui  m’a  très  aimablement  donné 
cette  substance. 
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(OT  0  fl  o  15°)  peaKTHBaflim  3aKaHanBaeTca  npmiepno  b  TeaeHne  Tpex  Mecapen.  Oae- 
BHflHO,  b  npnpoflHLix  ycnoBiiax  K  BecHe  Bce  3HMyK)iflHe  ryceHnflti  peaKTHBnpoBaHbi  h 
cnocoÔHBi  k  pa3BHTmo.  Hanßojiee  ÖJiaronpnaTiiaa  TeMneparypa  fljia  peaKTnBapmi  ryce¬ 
Hnn;  CTeöneBoro  MOTbuibKa  10°.  Hcckojilko  MeflJieHHee  iifleT  dtot  npopecc  npn  15°,  a  3a- 
TeM  npn  5  n  0o.  TennepaTypti  20,  25  ii  30°  T0pM03HT  pa3BHTne  ryceHnp.  /JjinTejibHocTb 
peaKTiiBapnn  3flecb  oKasanacb  oópaTHo  nponoppnoHaJibHon  Tennepaiype.  CaMaa  blico- 
Kan  rnöejib  ryceimn;  Haójnoflajiacb  npn  TeMnepaTypax  20,  25  n  30°  n  He3HannTejibnan 
npn  0,  5  n  10°.  TopM03aipee  fleñcTBiie  TennepaTyp  Bbime  15°  OnoJiornnecKii  pejiecooß- 
pa3H0  n  MO/KeT  paccMaTpiiBaTbcn  nan  npiicnocoónemie  coxpaHnTb  cocTonHne  nonon 
b  Tenjibiñ  oceimnii  n  BeceHnnn  nepnoflbi,  neOjiaronpnnTHbie  flan  pa3BnTnn. 

B  nocJieflHne  roflbi  ycTaHOBJieHo,  hto  peaKTiiBiipoBaTb  fliianay3npyioin;HX  HaceKOMbix 
MoryT  ne  tojibko  nomi/Keimbie  TeMnepaiypbi,  ho  ii  CBeTOBoñ  $aKTop.  Tanne  flaHHbie  no- 
jiynnjin  K.  O.  Tencnnn,  C.  Ben  n  flp.  Hawn  ncnbiTbiBajiocb  Bjumniie  12-,  16-,  18-,  24-aaco- 
Bbix  (|)OTonepnoflOB  n  nojmoro  3aTeMHeHim  Ha  pa3BHTne  3nMyioin;nx  ryceHnn;  npn  Ten- 
nepaiypax  5,  15  n  25°.  riojiyneHHbie  pe3yjibTaTbi  roBopnT  o  tom,  hto  Ha  npoflOJUKHTejib- 
HOCTb  pa3BHTiin  b  nepByio  onepeflb  bjiiihiot  TennepaTypHbie  ycnoBna.  Bjinamie  CBeia 
na  CKopocTb  pa3BiiTnn  6biJio  3aMeTiio  bo  Bcex  ncnbiTbiBaeMbix  penamax.  ITpn  16-  n  18- 
nacoBOM  ocBeiflemin  oicynjinBaHne  ryceHnn;  HannHajiocb  paHbiue  n  npoxofln.no  óbicTpee, 
ne.M  b  ycjioBimx  KopoTKoro  ahh  h  nojiHoro  3aTeMHeHim.  Hanöonee  aeTKo  ara  pa3jmana 
npoHBHJincb  nocjie  flByxMecaimoñ  9Kcno3nnnn  npn  TeMnepaTypax  5  n  15°:  75%  rycemip 
3flecb  oKyKJinjiocb  nepe3  30  flnen;  npn  12-nacoBOM  flHe  3Ta  aacTb  ryceHnn;  OKyKJinjiacb 
tojibko  nepe3  40  flHeii;  noJiHoe  3aTeMHeHne  TopM03njio  OKynjiiiBamie  flo  75  flHen.  Bina¬ 
rme  4)OTonepnoflOB  Ha  cponn  pa3BiiTnn  6buio  Menee  3aMeTHbiM  nocjie  6ojiee  fl.nnTejibnoro, 
4-MecHHHoro  npeóbiBamia  fliianay3iipyiorniix  ryceHnn;  b  nonn/KenHbix  TeMnepaTypax, 
6ojibmee  BJinnHne  b  flaHHOM  cjiyaae  HMejin  TeMnepaTypHbie  ycjioBnn  3hmobkh.  TannM 
o6pa30M,  na  flnanay3npyioin;Hx  ryceHnn;  CTeÖJießoro  MOTbijibKa  CTaBponojibCKon  nonyna- 
n;nn  peaKTnBiipyioinee  BJinanne,  npoMe  noHnaœHHbix  TeMnepaTyp,  0Ka3biBaeT  fljiHHa  ahh, 
npeBbimaioEflan  (f)OTonepiioflnHecKHH  nopor  (15  nac.).  Hanéojibinee  BJinamie  aToro  $aK- 
Topa  naÖJiioflaeTCH  b  nanane  fliianay3bi. 

AKTHBnpyioin;ee  fleñcTBne  (|)OTonepnofla  Ha  pa3Bnme  flnanay3npyK>m;nx  ryceHnn; 
CTeÖJieBoro  MOTbiJibKa  6buio  noflTBepíKfleHo  ii3MeHeHHHMn  Beca  ryceHnn;  b  nepnofl  3n- 
MOBKH.  Pl3BecTHO,  HTO  ysennaeHne  coflepaíarma  BOflbi  b  Tene  HaceKOMbix  nponcxoflnT 
nocjie  nx  peaKTHBannn  n  HBJiaeTca  ee  cneflCTBiieM.  B  jiHTepaType  OTMeaaeTca,  hto  paa- 
BHTne  peaKTiiBiipoBaHHbix  npoHHM$  HaniraaeTcn  nocjie  oönjibHoro  yBJiaameHna.  HaMii 
ycTanoBJieHa  3aBiicnMOCTb  Meacfly  hcxoahbim  BecoM  ryceHnn;  n  norjiorpenneM  hmh  BOflbi. 
npoii;eHT  ryceHnn;,  norjioipaioinnx  BOfly  npn  5  n  15°  nocjie  2-MecaaHon  9Kcno3iinnn,  6biJi 
3HannTejibH0  Bbime  y  ryceHnn;  c  flJinHHOflHeBHbiMH  $oTonepnoflaMn  (16,  18,  24  naca) 
no  cpaBHemno  c  KopoTKiiM  fliieM  n  nojmbiM  3aTeMHeHneM.  Ilpn  9tom  bo  Bcex  peamnax 
norjiom;eHne  BOflbi  6buio  naiiôojibmnM  y  npoHHM$  c  hcxoahbim  BecoM  flo  80  Mr  n,  Hao- 
GopoT,  HaiiMeHbmHM  y  npoHiiM^),  KOTopbie  Beciuin  6oJiee  100  Mr.  CTaTiiCTimecKnn  ana- 
ana  nojiyneiiHbix  flaHHbix  noflTBepflnji  9Ty  3aKOHOMepnocTb. 


OyHKIÜHOHAJIBHAH  MOPOOJIOTHH  HEHPOCEKPETOPHOH  CHCTEMBI 
nPH  OCOBBIX  TH11AX  PyCEHHHHOH  £HAnAy3BI 

T.  V.  K  i  n  d  —  T.  B.  K  n  n  fl 

(Euo.iozuuecKuü  HayHHO-uccjiedoeaTejibCKUü  uhctutijt  JleHUHzpadcnozo 

zoc.  ynueepcurera,  CCCP) 

Corjiacno  oóipenpimaTon  Teopnn,  KynonoaHaa  n  jinaimoaHaa  flnanay3bi  HacenoMbix 
HacTynaiOT  b  pe3yjibTaTe  npenpainemia  fleaTejibHocTH  HenpocenpeTopHbix  KJieTOR 
(HCK)  M03ra,  Bbiflejiaioiniix  aKTnBannoHHbin  ropMOH.  3tot  ropMOH  HBJineTcn  TpnrrepoM 
npopeccoB,  npiiBOflarnnx  k  jinHbKe.  IIoBTOMy  fliianay3Hoe  cocToanne  aojihího  noJiHocTbio 
ncKJiioaaTb  B03M0>KH0CTb  jumen.  OflHaKo  y  HenoTopbix  biiaob  aemyeKpbuibix  ryceHnaHaa 
flnanay3a  xapaKTepii3yeTca  He  nojiHbiM  npenpainemieM  pa3BHTna,  a  Jininb  cnjibHbiM  era 
3aMeflJieHiieM.  BbiJia  nccneflOBana  OHflonpiiHHaa  cncTeMa  flßyx  bhaob  c  nofloÖHbiM  TnnoM 
fliianay3bi:  Agrotis  C-nigrum  n  Dasychira  pudibunda. 

y  A.  C-nigrum  flnanay3a  B03HiiKaeT  y  rycemin;  IV  B03pacTa  nofl  B03flencTBneM 
KopoTKOflHeBHbix  (|)OTonepnoflOB  (12  aac.  cseTa  b  cyTKn).  Ilpn  otom  ceBepHaa  n  loaíiiaa 
reorpa^naecnne  nonyjian,nn  xapaKTepn3yiOTca  pa3JinaHon  rJiyÖHHon  flnanay3bi:  ceBep- 
Hbie  rycemiflbi  noJiHocTbio  npenpaipaiOT  pa3BnTiie,  b  to  BpeMa  Kan  y  khkhbix  oho  Jinnib- 
ciuibHO  3aMeflnaeTca  npn  coxpaHemm  Jiimen  n  cjia6o  Bbipa>KeHHoro  nirraHHH. 

XapaKTepHbie  pa3JiiiHiia  b  fleaTejibHocTii  HCK,  CBH3aHHbie  c  aKTnBHbiM  iuin  flnanay3- 
HbiM  cocToaHiieM,  öbuiii  oÖHapyjKeHbi  Jinnib  y  flßyx  TnnoB  HCK  M03ra  —  A'  —  KJieTOK 
nepBon  MefliiajibHon  rpynnbi  n  HCK  rpynnbi  M3  (y  ryceHnn;  ceBepHon  pacbi).  3th  ii3Me- 
HeHiia  Bbipa^KaioTca  b  yBejinaeiinn  KOJinaecTBa  cenpeTopHoro  npoflyKTa  b  Tenax  KJieTOKr 
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a  am  A'-HCK  lamne  n  b  ii3MeHCHim  xapaKTepa  cenpeTa  n  b  noHBJienim  xapaKTepiiBix 
BaKyojieü. 

npii  peaKTiiBapim  ryceHnq,  HacTynaiomeii  noA  BJiunmieM  AJiiiHiiOAiieBiiBix  $OTone- 
piiOAOB,  nepBLie  npii3HaKii  B03o6HOBJieiiiiH  aKTiiBHOCTii  oônapyîKHBaiOTCH  b  npoTopaKajiL- 
HBix  }KeJie3ax;  c  B03o6noBJieHneM  niiTamm  yBejiimiiBaeTcn  ceKpeTopnaa  AemrejiBHocTB 
HCK  rpynnbi  M3  n  caMHMH  nocjieAHUMn  aKTiiBnpyioTCH  A'-HCK.  IJhkjihkii  HCK  Me- 
Aiia.ibHLix  rpynn  npn  jinntnax  Kan  aKTiiBHBix,  Tan  h  Ananay3HpyK)iH,iix  rycemm; 
ne  naöJiiOAajiocB. 

HenpocenpeTopHan  cncTeMa  ryceHHii;  npn  peaKTHBaqnii  MoæeT  ne  iicnBiTBiBaTB 
iiSMeHeHim,  oöpaTHBix  TaKOBBiM  npn  BnaAeHim  b  Ananay3y.  9to  naBOAHT  Ha  mbicjib, 
hto  npoqeccBi,  BBi3BiBaioiii;He  npeRpargemie  pa3BirrnH,  h  npoqeccBi,  onpeAejiHioiipie  ero 
B0300H0BJieHiie,  peryjinpyiOTCH  pa3JiiiuHBiMii  sjieMeHTaMii  HeñpoceKpeTopHoñ  cncTeMBi 
HacenoMoro. 

D.  pudibunda  —  mohobojibthhhbih  bha.  Hoa  Bjm/mneM  A^niraoro  ahh  ii  bbicokoh 
TeMnepaiypBi  pa3Bimie  rycemin;  3aMeAJineTCH.  C  I  no  IV  B03pacT  pasmipa  b  cnopocTii 
pocTa  MeîKAy  aKTHBHBiMH  h  Ananay3iipyiom;HMH  3K3eMnjinpaMii  ne3HauHTejiBHa,  b  a^jib- 
HenmeM  OHa  yBemimiBaercH,  h  MewAy  KopoTKOAiieBHBiMii  n  AJiiiHHOAHeBHBiMii  ryceHii- 
n;aMii  noHBjiniOTCH  xopoHio  BBipaîKeHHBie  Mop^ojioninecKHe  pa3JiimHH. 

y  mojioahx  aKTHBHBix  il  AHanay3HpyiOHi;Hx  ryceHun;  HaÔJiiOAaiOTCfl  pa3JiiiniiH  b  xa- 
paKTepe  cenpeTa  A'-HCK.  y  aKTHBHBix  ocoôen  cenpeTa  b  9tiix  KJieTKax  SHawrejiBHO 
MeHBme,  neM  y  AHanay3npyiOH];nx.  9tiï  ocoôeiiHocTH  HanjiaAtiBaiOTcn  Ha  jiiiHOHHyio 
AHKJiHKy  aKTHBHocTH  A'-HCK.  y  rycemin;  CTapmnx  B03pacroB  pa3JiHnnn  b  xapaKTepe 
aKTnBHocTn  A'-HCK  aKTHBHBix  n  AHanay3Hpyioiii;Hx  ocoôen  crjiamnBaiOTcn. 

HCK  rpynnBi  M3  b  Tenemie  nepBBix  xpex  B03pacT0B  Ananay3iipyioiH;Hx  ryceHnn; 
He  HOKa3BiBaiOT  3acjiyHiHBaK»in;Hx  Brnmamm  ii3MeHeHHH.  OAHano  c  IV  B03pacTa  kojih- 
necTBO  cenpeTa  b  hhx  HannHaeT  chjibho  B03pacTaTB,  hto  yKa3BiBaeT  Ha  yMeHBmemie 
aKTHBHOCTn  3THX  KJieTOK. 

TaKHM  o6pa30M,  y  D.  pudibunda  pa3JiHHHBie  3TanBi  Ananay3Bi  xapaKTepn3yiOTCH 
II3MeHeHH6M  aKTHBHOCTII  pa3JIHHHBIX  THHOB  HCK.  9tO  HaBOAHT  Ha  MBICJIB  O  KOMnJieKC- 
Hoü  npnpoAe  ee  peryjiHAim. 


THE  PROCESS  AND  SIGNIFICANCE  OF  OÖSORPTION  IN  NASON  I A 
VI  TRI  PENN  IS  (WALKER)  ( PTEROMALIDAE ,  HYMENOPTERA) 

P.  E.  King 

(Zoology  Department,  University  College,  Swansea,  U.  K.) 


The  phenomenon  of  oösorption  has  been  recorded  in  many  insects,  including 
Nasonia  ( Mormoniella )  vitripennis  (Edwards,  1954).  This  is  a  parasitoid  on  the  pupa 
but  within  the  puparium  of  various  muscoid  Diptera.  Oösorption  occurs  when 
N.  vitripennis  is  deprived  of  hosts  for  periods  in  excess  of  two  days.  In  most  insects 
oösorption  occurs  before  the  formation  of  either  the  vitelline  membrane  or  chorion, 
but  may  be  either  before  or  after  yolk  deposition.  N.  vitripennis  differs  because  it  is 
the  oldest  egg  in  each  ovariole,  the  one  ready  for  laying,  with  both  vitelline  mem¬ 
brane  and  chorion  already  formed,  which  is  the  first  to  be  resorbed.  First,  the  egg 
membranes  are  removed  by  enzymes  which,  evidence  indicates,  are  released  from 
the  follicle  cells  and  the  ultrastructure  of  these  cells  provides  supporting  evidence 
for  this  view  (Richards  a.  King,  1967).  The  egg  membranes  have  a  high  protein-lipoid 
content  and  this  may  be  related  to  the  presence  of  leucine-amino  peptidaes  and 
esterase  in  the  follicle  cells.  After  the  removal  of  the  egg  membranes,  the  egg  and 
follicle  cells  enlarge  and  their  cell  membarnes  come  into  contact.  Islands  of  ooplasm 
containing  mitochondria  and  yolk-globules  are  isolated  from  the  rest  of  the  egg  by 
intuckings  of  the  oolemma  or  a  combination  of  the  oolemma  and  follicle  cell  mem¬ 
brane.  These  ’islands’  are  positive  to  tests  for  acid  phosphatase.  Later  the  follicle- 
oöcyte  membranes  break  down  and  their  cytoplasms  are  confluent.  The  resorbing 
follicle  then  gets  smaller  as  material  presumably  passes  out  through  the  basement 
membrane  which  has  become  extremely  folded  into  the  egg.  Resorbing  trophocytes 
in  polytrophic  ovarioles  follow  a  similar  sequence.  The  parasitoid’s  age  affects  the 
time  of  onset  of  oösorption,  being  earlier  in  older  specimens.  This  may  be  correlated 
with  changes  in  the  fat  body  occuring  with  age.  In  newly  emerged  inidividuals  the 
fat  body  fills  the  haemocoele  of  the  abdomen  and  is  rich  in  protein  carbohydrate  and 
lipid.  After  three  or  four  days  the  volume  of  fat  body  is  greatly  reduced,  having 
less  reserve  food  materials  so  that  under  conditions  of  starvation  the  protein  in  the 
haemolymph  is  depleted  more  rapidly  than  in  newly  emerged  individuals  with  large 
fat  bodies.  Oösorption  affects  longevity  (King  a.  Hopkins,  1963),  the  sex  ratio  (King, 
1962)  and  maintains  the  parasitoid’s  reprodictive  potential.  The  constant  oösorption 
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of  the  terminal  eggs,  if  not  laid,  means  that  the  terminal  egg  is  always  ready  for 
immediate  development  and  is  not  usually  in  diapause.  Egg  production  can  continue,, 
albeit  at  a  somewhat  slower  rate,  although  this  entails  a  certain  degree  of  energy 
loss.  This  means  that  the  insect  can  quickly  revert  to  a  high  rate  of  egg  production 
when  hosts  are  available  again. 


UNTERSUCHUNGEN  ÜBER  TRANSPIRATION  UND  RESPIRATION  VON 
INSEKTEN  UNTER  DOPPELTER  MARKIERUNG  MIT  RADIOISOTOPEN 

W.  Kloft 

(Universität,  Bonn,  BRD) 


Insekten,  denen  man  oral  oder  durch  Injektion  mit  Tritium  markiertes  Wasser 
(THO)  appliziert  hat,  geben  dieses  bei  der  Transpiration  zusammen  mit  nicht  markier¬ 
ten  Körperwasser  ab.  Auf  dieser  Voraussetzung  aufbauend,  gelang  es  Ivloft  u. 
E.-F.  Schulze  (1967)  erstmalig  eine  Methode  zur  kontinuierlichen  Registrierung  des 
Transpirationsverlaufes  bei  einzelnen  Insekten  zu  entwickeln.  Sie  beruhte  darauf,  dass 
ein  über  das  markierte  Insekt  geleiteter  Luftstrom  sich  mit  dem  markierten  Wasser¬ 
dampf  belädt,  der  sodann  in  eine  Gasdurchfluss-Jonisationskammer  eingeleitet  wird. 
Der  Jonisationsstrom  wird  mit  einem  Schwingkondensator-Messverstärker  verstärkt, 
gemessen  und  mit  einem  Linienschreiber  kontinuierlich  registriert.  Das  überaus 
leistungsfähige  Verfahren  ist  auch  für  die  Registrierung  des  C02-Ausstosses  brauch¬ 
bar,  sofern  man  diesen  mit  S14-markiert.  Es  erlaubt  jedoch  nur  entweder  das  eine 
oder  das  andere  radioaktive  Gas  zu  messen.  Nachdem  bereits  die  ersten  erhaltenen 
Transpirationskurven  Rhythmen  auf  wiesen,  die  an  Zusammenhänge  mit  der  Respira¬ 
tion  resp.  Ventilation  denken  Hessen,  erschien  es  wünschenswert,  bei  ein  und  dem¬ 
selben  Insekt  durch  Doppelmarkierung  mit  Tritium  und  C14-synchron  die  Abgabe 
von  Transpirationswasser  sowie  von  ausgeatmetem  COg4  registrieren  zu  zu  können. 

Anstelle  der  Ionisationskammer  wurde  ein  Methangrossflächenzähler  verwendet. 
Dieser  hat  einen  zentralen  und  zwei  Schirmzähler,  sodass  mittels  einer  Antikoinzi- 
denz-Koinzidenz-Elektronik  in  Verbindung  mit  zwei  Zählwerken  und  zwei  Nachlauf- 
Schreibern  die  jeweils  aktuelle  THO-resp.  COU-Aktivität  im  Zähler  aufgrund  ihres 
Energie-Unterschiedes  registriert  werden  können.  Veränderliche  Parameter  sind  Tem¬ 
peratur,  relative  Luftfeuchtigkeit  und  Luftstromgeschwindigkeit  im  Tiergefäss,  die 
wir  allerdings  mit  0.02  m/sec  ausserordentlich  gering  hielten  («stehende  Luft»  nach 
der  Beaufort-Skala).  Das  Detektorvolumen  betragt  6  Liter  (Luft  :  Methan  =  1  :  2).  Mit 
einem  völlig  neu  entwickelten  Detektor-1  von  nur  300  ml  Volumen  war  die  «Dämp¬ 
fung»  in  der  Anzeige  verringert,  sodass  Änderungen  noch  rascher  angezeigt  werden 
können. 

Die  Vorversuche,  über  die  hier  berichtet  werden  soll,  wurden  mit  Altlarven  und 
Nymphen  I  von  Periplaneta  americana  durchgeführt.  Tiere  von  durchschnittlich 
800 ±70  mg  Gewicht  erhielten  pro  Tier  etwa  8  pci  H3  als  THO  und  0.4  pci  C14  ais- 
markierte  Glucose  intersegmental  in  die  Haemolymphe  injiziert,  spätestens  nach 
2  Stunden  war  schon  maximale  THO-resp.  CO^4  Aktivität  zu  messen.  Charakteristisch 
sind  synchrone  Schwankungen  beider  Aktivitäten  mit  einer  Periode  von  7 — 8  minr 
wir  führen  sie  vorläufig  auf  Stigmen-Offnungsbewegungen  zurück.  Sie  können  über¬ 
lagert  werden,  so  ergeben  sich  beispielsweise  bei  unteroptimaler  Temperatur  Pe¬ 
rioden  von  ca.  20  min,  die  wohl  auf  Muskelzittern  zum  Aufheizen  zurückgeführt 
werden  dürfen,  da  sie  anschliessend  beim  Aufheizen  zu  optimaler  Temperatur  ver¬ 
schwinden.  Bei  den  erwähnten  Phasen  von  ca.  20  min  dürfte  auf  der  THO-Seite  sowohl 
Stoffwechselwasser  frei  werden  wie  auch  durch  Körpertemperatur.  Erhöhung  und 
Stigmenöffnung  zusätzlich  THO  abgegeben  werden. 

Selbstverständlich  ist  es  notwendig,  die  Bewegungen  der  Tiere  sorgfältig  za 
kontrollieren,  was  vorläufig  noch  durch  direkte  Beobachtung  erfolgen  muss.  Jede 
Bewegungsreaktion  prägt  sich  naturgemäss  in  der  CO^4  -Kurve  stärker  aus  als  in  der 
THO-Kurve. 

Besonders  interessant  sind  Änderungen  der  Temperatur:  Hier  spricht  vor  allem 
die  Transpirationskurve  sehr  stark  an.  Bei  Erhöhungen,  die  vom  Optimalbereich 
(27°  C)  auf  35°  gehen,  kommt  es  rasch  zu  einer  Erhöhung  der  THO-Rate,  die  nach 
einiger  Zeit  etwas  zurückgeht  und  sich  auf  ein  neues  Niveau  einspielt.  Nach  den 
Arbeiten  von  Schulze  (1967)  wissen  wir,  dass  das  Tier  seine  Körpertemperatur  durch 
Verdunstungskühle  zu  regulieren  versucht,  selbstverständlich  spielt  auch  das  ver- 
grösserte  Sattigungsdefizit  mit.  Umgekehrte  Vorgänge  erfolgen  bei  Temperaturabsen¬ 
kung,  die  COU -Kurve  geht  synchron  mit,  reagiert  aber  wesentlich  weniger  steil. 

Bei  Änderungen  der  relativen  Luftfeuchtigkeit  in  beiden  Richtungen  kommt  es 
anfänglich  zu  einer  Steigerung  der  THO-Abgabe  (die  C0^4-Abgabe  reagiert  nur 
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schwach),  erst  nach  einiger  Zeit  stellt  sich  die  Transpirationsrate  auf  ein  neues 
Niveau  ein,  das  je  nach  Temperatur  und  Liftfeuchte  verschieden  ist.  Da  bisher  die 
Tiere  während  der  Versuche  nicht  trinken  konnten,  kommt  es  mit  zunehmender 
Austrocknung  zu  Änderungen. 

Die  qualitativ  äusserst  empfindliche  Methode  ermöglicht  hervorragende  Einblicke 
in  die  Korrelationen  zwischen  Transpiration  und  C02-Abgabe,  insbesondere  in  deren 
Steuerung  bei  Veränderung  der  ausseren  und  inneren  Bedingungen  des  Tieres.  Verän¬ 
derungen  der  Stoffwechsellage  lassen  sich  auch  durch  Intoxikation  mit  Insektiziden 
(Schulze,  1967)  hervorrufen,  deren  physiologischen  Ablauf  wir  an  doppelt  markierten 
Tieren  verfolgen  konnten.  Eine  quantitative  Aussage  ist  nach  Eichung  ebenfalls 
möglich.  Eine  Berechnung  für  die  Transpiration  ergab  für  Periplaneta  ein  Verhältnis 
der  THO-Abgabe  zwischen  23.9  und  30.2°= 1  :  2.7. 


PEPTIDES  OF  SILKGLANDS  OF  SILKWORM  ( BOMBYX  MORI  L.)  AND  THEIR 
PROBABLE  PARTICIPATION  IN  SYNTHESIS  OF  SILK  PROTEINS 

S.  M.  K 1  u  n  o  V  a,  Yu.  B.  Filippovitch  —  C.  M.  KjiyHOBa, 

K).  B.  O  h  ji  h  n  n  o  b  n  u 

(Moscow  State  Pedagogical  Intsitute,  USSR) 


We  have  -shown  before  that  the  absence  of  correlation  between  free  amino  acids 
in  silkgland  and  amino  acid  composition  of  silk  proteins  indicates  that  peptides  may 
possibly  take  part  in  biosynthesis  of  fibroin  and  sericine  in  the  gland. 

In  order  to  confirm  presence  peptides  in  silkgland  a  comparative  testing  of 
quantitative  contents  of  amino  acids  in  ethanol  extracts  from  the  gland  was  carried 
out  before  and  after  their  hydrolysis.  The  extracts  from  the  silkglands  of  larva  of  the 
middle  5th  instar,  before  cocoon  formation  and  of  the  first  and  second  days  of 
cocoon  formation  were  taken  for  analysis.  After  the  hydrolysis  considerable  increase 
in  contents  of  glycin,  alanine,  serine  and  treonine  was  found  out.  These  amino  acids 
are  present  in  silk  proteins  in  bigger  quantities. 

During  the  process  of  development  of  silkgland  the  contents  of  peptides  in  it  is 
growing  lesser,  which  correlates  with  intensification  of  silk  proteins  biosynthesis. 
During  the  time  of  cocoon  formation  when  new  formation  of  fibroin  and  serecine 
in  the  gland  becomes  weaker,  the  contents  of  peptide  fraction  in  it  grows.  It  points 
out  that  the  part  of  peptides  can  be  used  for  synthesis  of  sericine  and  fibroin. 

Further,  an  attempt  was  made  to  isolate  individual  peptides  out  of  silkgland  and 
to  study  their  role  in  the  synthesis  of  silk  protein.  Using  the  method  of  electrophore¬ 
sis  and  chromatography  on  the  paper  it  proved  possible  to  isolate  individual  homo¬ 
peptide  out  of  ethanol  extract  of  silkgland  of  silkworm.  This  peptide  at  electrophore¬ 
sis  on  the  paper  (Whatman  3MM,  IN  Acetic  acid,  4 — 6  hours,  600  V,  22mA)  moved 
to  anode  and  completely  cut  itself  off  free  amino  acids.  It  was  homogeneous  during 
chromatographic  testing  in  three  following  systems:  butanol— acetic  acid— water 
(8  :  3  :  1)  ;  amylacetate— pyridine— water  (10  :  11 :  4)  ;  butanol— methylethylketone— 
water  (2:2:1).  When  eluated  with  chromatograms  by  IN  solution  of  acetic  acid  the 
peptide  was  hydrolysed  by  20%  solution  of  hydrochloric  acid  during  24  hours  at 
105°  C.  In  the  hydrolysate  only  glutamic  acid  was  found,  and,  thus,  the  peptide  proved 
to  be  polyglutamate.  It  may  be  possible,  that  polyglutamic  acid,  being  anionite,  parti¬ 
cipates  in  regulation  of  silk  proteine  biosynthesis. 


nponpHOijEnTOPbi,  KOHTPOJiHpyionjiiE  abhîkehhh 
A3HATCKOÏÏ  CAPAHHH  LOCUSTA  MIGRATORIA  L. 

N.  I.  Knjasewa  —  H.  H.  KHH3eBa 

( Uhctutijt  oeoAwiçuoHHoü  $u3uojio3uu  u  óuoxuMuu  AH  CCCP,  Jlenumpad,  CCCP) 

npnBOgHTCH  MaTepiiajiti  no  imyueHino  nponpnoqenTopoB  capamm,  npjmo  hjih  koc- 
BeHHO  CBH3aHHLIX  C  KOHTpOJieM  MBIHieHHOH  aKTHBHOCTH,  II  ßeJiaeTCfl  nOÜBITKa  CBH3aTB  nx 
Mop^ojiomuecKyio  cneqiiajiH3aqino  c  BBinojiHueMon  ^yHKgnen.  Æjih  cpaBiieHnn  npiiBJie- 
KaioTCH  HeKOTopBie  jniTepaTypHBie  ^aiiHBie,  nojiyuemiBie  Ha  Æpyrax  naceKOMBix. 

K  HHTepopeqenTopaM,  BocnpHHimaiomiiM  MBimeuHBie  ^BmuemiH,  b  nepByio  ouepegB 
OTHOCHTCH  pa3Jimmoro  poga  peqenTopBi  pacTHHîemiH.  CaMBiMH  npnMHTHBHtiMH  peqeii- 
TOpaMH  pacTHJKeHiiH  HBJiHioTCH  MyjiBTHHOJiHpHBie  HeüpOHBi  o6m;eu  nponpnoqenTiiBHOÜ 
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$yHKn,HH,  HHHepBiipyiomne  ninogepiviy  n  BCTpenaiomHecH  bo  Bcex  yuacTKax  Tejía,  r/je 
nponcxo^HT  He3HaunTejiBHaH  fle$opMaijHH  KyTHKyjiBi. 

Eojiee  cnen,najm3npoBaHHi>ie  peqenTopBi  npegCTaBJimoT  coôoii  cycTaBHBie  MyjiBTnno- 
jiapHBie  HenpoHLi  KOHeuHOCTeu,  Topanca,  KpBiJiBeB  h  t.  r.,  pacnojioîKeHHBie  b  MecTax 
iianoojiLmero  pacTHJKeHHH  KyTHKyjiBi. 

Ocoôoe  MecTO  3aHHMaiOT  MBiineuHBie  peqenTopBi.  K  hhm  othochtch  ogHHOUHBie  MyjiB- 
TimojiHpHbie  HenpoHbi,  HHHepBnpyiomne  cyxoîKHJiHH  n  MBimqBi  b  kohghhocthx  capamiH. 
Tiihhhhbim  MLime'iHBiM  pen;enTopoM  hbjihgtch  napHBin  aôgoMHHaJiBHBiH  pen;enTop  pacTH- 
/KeHHH.  B  Me30-  n  MeTaTopaKce  a3naTCKOH  caparon  HMeeTCH  ocoôbih  CTpeu-peqenTop 
KpBijia.  G  pen;enTopaMH  pacTHumHHH  $yHKi];noHajiBHo  cxo^hbi  xopgOTOHajiBHBie  opraHBi 
KOHe^HOCTen.  XopßOTOHajiBHBiH  ^hîohctohob  opraH  aHTemi  peryjnipyeT,  BepoHTHO,  cko- 
pocTB  nojieTa  n  hbjihgtch  opraHOM  uyBCTBa  thhîgctii. 

K  3KCT0p0p6Ei;6nT0paM,  B  OCHOBHOM  KOCBGHHO  CBH3aiIHBIM  C  MBimGHHBIMII  ^BHHiG- 
HHHMH,  OTHOCHTCH  KOJIOKOJIOBHßHBie  CGHCHJIJIBI  II  in¡GTHHKOBBIG  HOJIH.  KoJIOKOJIOBHgHBie 
CGHCHJIJIBI  BOCnpnHHMaiOT  paCTHJKGHHG  KyTHKyJIBI,  BBI3BaHHOG  MBIHieUHBIMH  flBHTKeHHHMH 
(CGHCHJIJIBI  npOKCHMaJIBHBIX  OT^GJIOB  KOHGHHOCTGH  H  TOpaKCa  B  OCHOBaHHH  KpBIJIBGB), 
AaBJIGHHGM  B03^yxa  (CGHCHJIJIBI  KpBIJIBGB)  HJIH  Harpy3KOII  (CGHCHJIJIBI  ÖGflpa  II  rOJIGHH). 

II(gthhkobbig  nojiH  HH^opMnpyiOT  o  ho3hh;hh  uacTeñ  TGJia  HaCGKOMoro.  y  a3HaTCKoñ 
CapaHHH  OHH  paCHOJIO/KGHBI  Ha  I^GpBHKaJIBHBIX  CKJIGpHTaX  H  HpOHOTyMG,  B  npOKCHMaJIB- 
HBix  cycTaBax  kohghhoctgh,  b  OCHOBaHHH  KpBuiBGB  h  aHTGHH  (opran  BëMa). 

lÏHTGpGCHa  Mop^o-t^yHKi^HOHajiBHaH  cneqiiajrasaiiHH  nponpnoqenTopoB.  PeqenTopBi 
paCTHJKGHHH  o6m;GH  nponpHOn;6nTHBHOH  (^yHKIJHH  —  THHHHHBIG  CTaTHUeCKHe  peqenTopBi. 
Ilx  HGHpOHBI  MGJIKHG,  MyJIBTHnOJIHpHBIG,  C  aKCOHBMH  HGÖOJIBIHOrO  ^HBMGTpa. 

CycraBHBie  peqenTopBi  pacTHJKGHHH  b  ochobhom  hmgiot  KpynHBie  kjigtohhbig  TGJia  n 
TOJICTBIG  aKCOHBI,  HpOBOgHIIJHe  ÔBICTpyiO  HponpHOI^GHTIIBHyiO  HH(|)OpMan;HIO.  K  HHM  ÖJIH3KII 
O^IIHOHHBIG  HGHpOHBI,  HHHGpBHpyiOmHG  CyXOÎKHJIHH  H  MBIIHI]¡BI.  IIp6HMyiI]¡6CTBGHHO  9TO 
flHIiaMIIHGCKHG  pGI^GHTOpBI,  HO  BCTpeuaiOTCH  CpGßH  HHX  H  pGr^GHTOpBI  CTaTHHGCKOTO  THHâ. 

CTaTHHGCKHH  aS^OMHHaJIBHBIH  pGHjGHTOp  paCTHHÍGHHH  npG^CTaBJIHGT  COÔOH  y?K6  060- 
COÖJIGHHBIH  opraH,  BKJHOHaiOHUHH  B  Cg6h  II  COG^HHHTGJIBHOTKaHHBIG  9JIGMGHTBI.  GhJIBHO 
CnGH;HaJIH3HpOBaHHBIH  CTpGH-pGn;GnTOp  KpBIJia  CBH3aH,  KpOMG  TOTO,  C  XOpßOTOHaJIBHBIM 
opraHOM. 

J^JIH  9KCTGp0pGIi;enT0p0B  XapaKTGpHO  HanpaBJIGHHOG  BOCnpHHTIIG  pa3Apa/KGHHH  n 
B  CBH3H  C  9THM  OCOÔaH  OpHGHTailjHH. 

HlI(J)OpMHpyH  HiGHTpaJIBHyiO  HGpBHyiO  CHCTGMy  0  n03HD,HII  HJIGHOB  HJIH  MBIHIGHHOM 
TOHyCG,  HpOnpHOI^GHTOpBI  HBJIHIOTCH  HGOÖXO^HMBIMH  gJIH  KOOpgHHIipOBaHHOrO  ynpaBJIG- 
Hnn  a;bh>kghhhmh  hbcgkombix. 


LES  CARACTÈRES  ÉCOPHYSIOLOGIQUES  DE  LA  POPULATION 
ET  LA  GRADATION  DE  PORTHETRIA  DISPAR  L.  DANS  LA  RÉGION 

LE  BAS-DNIEPRE 

V.  A.  Kolybin,  L.  M.  Zelinskaya,  V.  V.  Barabanova  — 

B.  A.  Kojibiôhh,  JI.  M.  3ejiHHCKan,  B.  B.  EapaôaHOBa 

(Institut  de  Zoologie  de’l  Acad.  Sci.  d'Ukr.  RSS,  Kiev,  URSS) 


Cette  recherche  concerne  au  problème  des  différences  écophysiologuques  dans  une 
population  de  Porthetria  dispar  L.  et  son  rôle  dans  une  dynamique  de  population. 

Dans  la  région  de  Bas-Dniepre  la  population  de  Porthetria  dispar  L.  habite  sous 
forme  de  quelques  micropopulations  qui  infestent  les  diverses  plantes,  en  particulier 
Quercus  robur,  Salix  alba ,  Retula  borisphenica,  Robinia  pseudoacacia  st  Ainus  glutinosa. 

Las  résultats  d’ensemble  de  nos  recherches  mettent  en  évidence  que  les  insectes 
des  diverses  micropopulations  sont  différents  en  vue  de  phénologie,  de  fécondité  et  de 
survie,  des  caractères  biochimiques,  de  possibilité  de  changer  l’hote-plante  et  de  ré¬ 
sistance  contre  facteurs  externes. 

L’analyse  de  la  population  de  Porthetria  dispar  L.  pendant  dix  ans  montre  aussi 
les  différents  des  micropopulation  pour  les  dates  des  diverses  phases  d’une  dynamique 
de  population. 

L’action  différente  et  irrégulière  des  facteurs  écologiques  sur  les  micropopulations 
entraine  des  échanges  de  la  proportion  parmi  les  formes  de  variabilité  intrapopulation- 
naire. 

Les  descendants  issus  du  croissement  des  différents  micropopulations  montrent  la 
valeur  écologique  plus  haut,  la  belle  survie  et  fécondité.  Les  manifestations  de  ce 
phénomène  dont  l’étude  sera  poursuivie,  posent  évidément  le  problème  de  son  rôle 
dans  une  dinamique  de  population  et  dans  une  protection  des  plantes. 

La  gradation  de  Porthetria  dispar  L.  dans  la  région  étudié  dépend,  d’une  part, 
de  la  structure  et  particularité  écophysiologique  (et  génétique)  de  population  et  avant 
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tout  de  présence  des  micropopulation  et,  d’autre  part,  des  conditions  écologiques 
d  existance  des  insectes.  L’effet  de  ces  facteurs  sont  différents  sur  les  diverses  phases 

d'une  dinamique  de  population. 

On  peut  supposer  que  la  gradation  des  certains  insectes  est  l’état  normal  d’exi¬ 
stance  de  l’espèce.  Il  élimine  la  différentiation  écophysiologique  et  la  spécialisation 
des  micropopulations.  Ces  caractères  ne  peuvent  entrainer  des  échanges  microévolutives 
que  sous  les  conditions  correspondantes  isolatives. 

L’effet  d’enfluence  des  luttes  chimiques  et  biologique  dépend  non  seulement 
d’une  efficacité  des  matériaux  utilisés,  mais  aussi  d’une  condition  et  la  phase  de  la 
gradation  des  insectes  et  en  particulier,  d’une  structure  de  la  population. 


ALIXAHIiE  PI  Ero  OKOJIOrPIHECKOE  OEECIIEHEHPiE 
Y  JIHHHHOK  XHPOHOMHA 

A.  S.  Konstantinov  —  A.  C.  KoHCTaHTinoB 

(CaparoecKuü  zoc.  ynueepcurer,  CCCP) 


Benimiraa  gBixaHHH  y  jihuhhok  xnpoHOMHg  3aBHCHT  ot  hx  BHgOBOH  npnHagneîK- 
HOCTII,  B03paCTa,  COCTOHHHH  H  BHemHHX  yCJIOBHH.  IIpH  HpOHHX  paBHBIX  yCJIOBHHX  JIII- 
hhhkii  Chironomus  plumosus  noTpednaiOT  Ha  egHHEngy  Beca  Ha  10—15%  donnine  khcjio- 
poga,  ueivi  jiHHHHKH  Ch.  dorsalis  n  Ch.  cingulatus  Toro  JKe  pa3Mepa.  B  nepecneTe 
Ha  1  gM2  HOBepxHOCTii  nOTpednemie  KHcnopoga  (b  Mr/aac,  25°)  cocTaBJiHJio  y  Ch.  plu- 
mosus  —  1.56,  y  Ch.  dorsalis  —  1.45,  y  Glyptotendipes  pallens  —  1.67,  y  Ch.  cingula¬ 
tus  —  1.49.  rioxpednemie  KHcnopoga  Ha  egiiHHgy  noBepxHOCTH  Tena  no  Mepe  pocTa  nnaii- 
HOK  nonni  HO  II3MeHHeTCH.  Pe3KO  CHIlîKaeTCH  ypOBeHL  gBIXaHHH  C  yMeHtmeHIieM  nog- 
BiDKHOCTii  nnuiiHOK.  Ode3gBroKeHHBie  ypeTaHOM  nnuHHKH  Ch.  plumosus  n  Ch.  cingulatus 
CHH/KaioT  noTpedneHHe  KHcnopoga  b  3aBHCHM0CTH  ot  rnydiiHBi  Hapno3a  Ha  20—60%. 
JIhuhhkii  Ch.  plumosus  h  Ch.  cingulatus ,  HaxogaCB  BHe  rpyHTa,  BCnegCTBHe  B03dy>KgeH- 
HocTii  h  noBBimenHoii  nogBiramocTH  noTpednaiOT  KHcnopoga  b  2—4  pa3a  donnine,  nen 
B  eCTeCTBeHHBIX  ycnoBHHX. 

C  noBBimeHHeM  TennepaTypni  b  npegenax  gnana30Ha  BHgOBon  TonepaiiTHOCTii  ypo- 
Bem>  gnixaHHa  noBBimaeTCH,  ho  3Ta  3aBHCHMOCTB  He  nogairaaeTca  3aKonaM  xHMiinecKoii 
KimeTiiKH.  C  nepexogOM  ot  noiraîKeHHBix  TeMnepaTyp  k  donee  bbicokhm  ra30odMeH  CHa- 
uana  pe3KO  B03pacTaeT,  3aTeM  ero  noBBimemie  3aMegnaeTca.  C  yBennueHHeM  KOHgeHTpa- 
n,Hii  KHcnopoga  BnnoTB  go  nonHoro  HacBHgeHiia  hm  Bogni  gnixaHHe  nuaiiHOK  xnpoHOMHg, 
b  uacTHOCTii  npegcTaBHTeneii  poga  Chironomus ,  HeyKnoHHo  B03pacTaeT,  uto  ocodeHHO 
pe3K0  BBipanieno  npii  nepexoge  ot  oaeHB  hh3Khx  KOHgeHTpangm  KHcnopoga  k  donee 
bbicokhm.  C  ganniieimniM  noBBimeHHeM  CTenemi  aspagnu  Bogni  ra30odMeH  HapacTaeT 
He  CTOnB  IIHTeHCHBHO. 

riMeroipeecH  b  nirrepaType  npegCTannemie  o  cnocodHOCTii  hhhhhok  xnpoHOMHg 
K  aKTiiBHOMy  cyiqecTBOBaHiiio  b  anaapodHBix  ycnoBunx  omndouHO.  Ctohb  me  Henpa- 
BHnBiio  npegCTaBnemie  od  onTHMannHOCTii  gna  npegcTaBHTenen  poga  Chironomus 
Kpaime  hh3khx  KomgeHTpagmi  KHcnopoga.  JIhhhhkh  He  TpedyiOT  Tannx  ycnoBim, 
ho  nimm  MoryT  Kanoe-TO  BpeMH  nepeHOCHTB  hx. 

Ha  MeTogiiaecKnx  norpemHOCTnx  ocHOBaHo  BecBMa  pacnpocTpaHeHHoe  MHeHne  o  $e- 
HOMeHe  «sKCTpagnixamia»  niiaimoK  nocne  iix  HaxoaîgeHHa  b  aHaapodHBix  ycnoBnax. 
Bbicokiiii  ypoBeiiB  ra30odMena  b  3tom  cnyaae  —  peaKgna  jkiibothbix  Ha  nepeMeHy  ycno- 
BHH,  BBi3BiBaioin;yK)  B03dy>KgeHHe  h  donee  BBiconyio  nogBHamocTB  hîiibothbix.  y  napKO- 
Tii3iipoBaHHBix  nimniioK  Ch.  dorsalis  h  Ch.  cingulatus  nocne  ana3podii03a  «sKCTpagni- 
xaHim»  HeT.  y  3TIIX  JKe  miHHHOK  h  paga  gpyrax,  iiaxogargHxca  b  aspodHBix  ycnoBnax, 
b  modoe  BpeMH  moîkho  BBi3BaTB  pe3Koe  noBBimeHne  ra30odMeHa  pa3nnuHBiMii  pa3gpa?Ke- 
hhhmh,  b  uacTHOCTii  anepnognaecKOH  padoTOii  annapaTa  Bapdypra,  Korga  /KiiBOTHBie 
ne  ycneBaioT  aganTiipoBaTnca  k  KaaaHHHM  MaHOMeTpoB. 

JIhhiïhkh  xnpoHOMHg  odnagaiOT  pagoM  aganTagnii  k  godniBamiio  KHcnopoga.  K  maB- 
HenmHM  H3  hiix  othochtch  gocTiiaîeHne  KoiiTaKTa  c  gocxaTOHHo  aspapoBamioii  Bogoiî, 
co3gamie  ycnoBHH,  odneraaiomgix  gii(|)(|)y3iiio  ra30B  uepe3  nonpoBBi  Tena,  h  TpaHcnopT 
ra30B  BuyTpii  opraiiH3Ma.  KoiiTaKT  c  gocTaToano  aapnpoBaHiion  Bogon  gocTiiraeTca 
BBldopOM  COOTBeTCTByiOimiX  MeCTOOdlITaHIlii,  CTpOIITenBCTBOM  gOMIIKOB,  B03BBimaK)Hi;iIXCH 
nag  rpyiiTOM,  h  yHgynHpyioignMii  gBii/KemiaMn  Tena,  odecneanBaiomgiMii  iippiirapiiio 
goMiiKOB.  HeM  xyîKe  Kncnopogiinie  ycnoBim  y  gHa,  TeM  BBime  HaA  hhm  nogiiiiMaioTCH 
TpydKii  ^omhkob,  uepe3  KOTopnie  3adnpaeTCH  Boga  113  donee  aspnpoBaHHoro  Bepx- 
Hero  cnoH. 

C  yxygmenneM  KiicnopogHBix  ycnoBiiii  nnniiHKH  gnn  odecneneHnn  gBixaHiin  BKnio- 
uaioT  MoxaHii3M  gBixaTenBHoil  yHgynHgnn.  HeM  Meiinme  nncnopoga  (go  onpegeneHiioro 
npegena),  TeM  uarge  h  Ha  donnmne  cponn  BKmouaeTCH  gBixaTenBHan  yHgynHgna.  Koh- 
geiiTpagiiH  KHcnopoga,  npn  KOTopon  BKmouaiOTCH  gnixaTenBHBie  gBHjKeiiHH,  cocTaBnneT 
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(Mr/ji)  y  Procladius  choreus  1.5,  y  Chironomus  plumosus  1.6,  y  Ch.  dorsalis  1.7, 
y  Glyptotendipes  pallens  1.7,  y  Syndiamesa  nivosa  2.2,  y  Polypedilum  nubeculosum  2.3. 
KoHu,eriTpaii,nH  Kiicjiopoga,  npn  KOTopwx  Ha  AMxaiejibHbie  ^BiimemiH  3aTpauiiBaeTcn 
50  h  100%  Beerò  BpeMeHii,  gjin  nepeuncjieHHbix  $opM  cociaBJiHJia  (Mr/ji)  1.1  ii  0.9; 
1.5  h  1.0;  1.4  ii  0.8;  1.5  ii  1.2;  1.9  h  1.6;  2.1  h  1.7.  Bo  BpeMH  ^BixaTejiBHoii  yHgyjiHuini 
jiiiHiiHKii  ne  MoryT  miTaTBCH,  noaTOMy  b  ycjioBiiHX  Æec^imiiTa  Kiicjiopoga  chocoohoctb 
k  floôbiBaHiiK)  niiipii  cHiiHiaeTCH  h  muBOTiibie  pacTyT  xyme.  Hnme  HenoTopbix  npegejib- 
Hbix  KOHpeHTpapnü  Kiicjiopoga,  norga  fla®e  nenpepbiBnan  ^bixaiejibHan  yHgyjiHgiiH 
He  oöecnennBaeT  gbixamra,  jihhhhkh  xnpoHOMHg  BbiKjiiouaiOT  ee  n  BnagaiOT  b  aHOKcu- 
6ho3. 

YcKopeHiie  An$$y3iiii  nepe3  nonpoBbi  jiiihhhok  ^ocTiiraeTCH  yMeHbnieHHeM  nx  toji- 
ipiiHbi  ii  cmimemieM  KOHpeHTpapiiii  Kiicjiopoga  Ha  BHyTpeHHeìì  CTopoHe  3a  cueT  ycnope- 
iiiiH  TpaHcnopTa  Kiicjiopo^a  BHyTpb  Tena,  b  nacTHOCTH  nyTeM  pacmiipeHiiH  ctbojiob 
Tpaxennoii  cucTeMbi. 


pH  OF  TERMITE  INTESTINE 
N.  M.  Korovkina  —  H.  M.  K  o  p  o  b  k  h  h  a 
(Department  of  Entomology ,  Moscow  State  University ,  USSR) 

Significance  of  the  knowledge  of  the  concentration  hydrogen  ions  for  the  study 
of  digestion  is  obvious.  Therefore,  before  studing  the  digestive  process  of  termites 
the  pH  in  their  intestines  was  determined.  The  measurement  was  done  by  electrometric 
method  with  the  assistance  of  glass  microelectrodes  —  pH  microelectrode  of  ES-1  type 
glass  and  indifferential  microelectrode  of  Pyrex  glass.  Size  of  the  electrode  tips  was 
not  more  than  5  |i.  The  electrode  were  joined  with  the  potentiometer  TK-1501  (Orion- 
Katy,  Hungary)  in  which  the  entering  resistance  was  more  than  1  •  1014  Both  mic¬ 
roelectrodes  led  into  the  intestines  of  the  dissected  termite. 

Intestinal  pH  of  4  species  of  termites  was  measured:  Anacanthotermes  ahngeria- 
nus  Jac.  and  A.  turkestanicus  Jac.  (fam.  Hodotermitidae) ,  Reticulitermes  lucifugus 
Rossi  (fam.  Rhinotermitidae) ,  Microcerotermes  sp.  (fam.  Termitidae)  and  in  particu¬ 
lar  three  divisions  of  intestine  (crop,  midgut  and  hindgut)  as  well  as  intestinal  pH 
of  several  castes. 

The  measurements  shown  the  presence  of  alkaline  reaction  in  the  hindgut 
of  all  four  species: 

Microcerotermes  sp.:  8.3±0,3; 

Anacanthotermes  ahngerianus :  7.9±0.3; 

Reticulitermes  lucifugus :  7.8±0.2; 

Anacanthotermes  turkestanicus :  7.7±0.2. 

The  pH  various  intestinal  divisions  is  different.  Crop  has  slight  alkaline  reaction, 
nearly  neutral,  the  midgut  —  acidic,  the  hindgut  —  alkaline. 

A  distinction  is  observed  in  the  intestinal  pH  of  different  castes  of  termites. 
The  table  shows  the  results  of  the  measurements  pH  of  worker,  soldier  and  winged 
castes  of  Anacanthotermes  ahngerianus. 


Castes  divisions 
of  intestine 

Workers 

Soldiers 

Winges 

Crop . 

7.7  +0.3 

7.5 +0.2 

Midgut  . 

6.9 +0.2 

7.2  +0.3 

7.5 +0.2 

Hindgut  . 

7.9 +0.3 

7.8 +0.2 

8.3 +0.3 

In  the  hindgut  of  winged  termites  the  most  alkaline  reaction  (8.3)  was  found. 
The  difference  of  pH  in  worker  and  soldier  termites  is  small,  statistically  unreliable. 
Here  it  is  necessary  to  note  that  pH  in  the  midgut  of  the  observed  castes  is  lower 
by  1  than  pH  in  the  crop  and  hindgut. 

The  presence  of  a  similar  intestinal  reaction  in  A.  ahngerianus ,  A.  turkestanicus 
and  R.  lucifugus  perhaps  can  be  expained  by  the  fact  that  these  species  feed  on  dry 
grass  or  non-decayed  wood  while  Microcerotermes  which  often  inhabit  manure  perhaps 
therefore  have  a  more  alkaline  reaction.  Durign  the  measurements,  we  used  Microcero¬ 
termes  termites  collected  from  cow  excrement.  LuciliaAarxae  feeding  on  decayed  sub¬ 
stances  also  have  a  strong  alkaline  pH  (8.0— 8.5). 
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Our  results  differ  from  those  of  Randall  and  Doody  (1934),  who  worked  with 
Zootermopsis  angusticollis  living  in  wet  timber.  This  perhaps  can  be  explained  by 
the  fact  that  they  used  a  different  method  (colormetric),  but  more  than  likely  it  indi¬ 
cates  the  use  of  a  different  species. 


SEXUAL  DIMORPHISM  IN  FEEDING  BY  LEAVES,  ASSIMILATION 
OF  NITROUS  FOOD  SUBSTANCES  AND  DINAMICS  OF  CONTENT 
OF  TOTAL  AND  PROTEIN  NITROGEN  AND  INDIVIDUAL  PROTEIN 
FRACTIONS  IN  MALES  AND  FEMALES  OF  BOMBYX  MOBI  L. 

STRAIN  «  SOVIET-5». 

N.  I.  K  o  V  a  1  e  V  s  k  a  j  a,  N.  V.  V  a  s  i  1  j  e  v  a,  Yu.  B.  Filippovitch  — 
H.  H.  K  o  b  a  Ji  e  b  c  k  a  h,  H.  B.  B  a  c  n  ji  l  e  b  a,  K).  B.  ®  h  ji  h  n  n  o  b  h  u 

(Moscow  State  Pedagogical  Institute,  Moscow,  USSB) 


In  order  to  obtain  data  on  assimilation  of  nitrogenous  food  substances  by  males 
and  females  of  silkworm  ( Bombyx  mori  L.)  for  each  age  larvae  stage  of  development 
balance  of  testing  were  performed.  The  work  was  done  with  sex  marked  on  the  egg 
stages  strain  of  silkworm,  brought  out  by  V.  A.  Strunnikov  (Middle  Asiatic  Scientific 
Research  Institute  of  Silk  Industry)  by  means  of  radiation  mutagenesis. 

In  order  to  strike  balance  on  assimilation  and  metabolism  of  nitrogenous  substan¬ 
ces,  at  the  beginning  of  each  age  and  before  cocoon  formation  larvae  of  silkworm 
were  fixed  and  in  the  middle  of  each  ages  larvae  of  mulberry  tree  were  fixed,  which 
were  used  as  food.  For  the  same  purpose,  during  the  whole  larval  period  the  excre¬ 
ments  for  each  larval  age  were  gathered.  In  leaves  and  in  excrements  the  content 
of  silicic  acid  was  determine.  Silicic  acid  is  an  inert  compound,  by  the  changes  of  con¬ 
tents  of  which  assimilation  of  one  or  another  ingredient  of  food  may  be  determined. 
On  the  basis  of  the  data  on  excrements  obtained  and  silicic  acid  contents  in  the  lea¬ 
ves  and  excrements  the  quantity  of  food  consumed  by  larva  was  estimated.  Further, 
the  contents  of  nitrogenous  substances  (of  total  and  protein  nitrogen)  were  determined 
in  the  leaves  and  excrements.  Using  the  above  date,  the  rate  of  assimilation  of  the 
above  mentioned  nitrogenous  compounds  by  males  and  females  of  sex  marked  type  for 
each  age  of  larval  stages  of  development  was  estimated. 

As  was  established  the  feeding  by  leaves  during  the  whole  larval  phase  of  deve¬ 
lopment  in  females  was  greater  than  in  males.  The  rate  of  the  difference  is  about 
10%.  On  assimilation  of  total  nitrogen  was  also  shown  only  tendency  to  differentiation 
between  males  and  females.  Extremely  clearly  this  tendency  is  observed  in  fifth 
stages  of  larva.  On  assimilation  of  protein  nitrogen  sexual  dimorfism  in  practically 
absent. 

The  same  absence  of  clear  sexual  dimorphism  in  eating  of  forage  and  assimilation 
of  nitrogenous  substances  from  the  food  is  probably  correlated  with  some  peculiarity 
of  studied  strain.  We  suppose  that  the  reason  for  this  difference  is  the  influence 
of  radiation  on  genetic  apparatus  during  obtaining  of  the  strain  «Soviet-5»,  i.  e.  translo¬ 
cation  of  locus  X-autosome  which  is  responsible  for  coloration  of  eggs  and  eyes  of  but¬ 
terfly  females  on  sex  W-chromosome  (Strunnikov,  Gulamova,  1964). 

The  content  of  protein  nitrogen  in  male  and  female  organisms  is  similar  during 
larval  phase,  except  fifth  stage  where  sexual  dimorphism  was  determined  in  general 
and  especially  in  content  of  protein  nitrogen.  There  is  15%  more  protein  nitrogen 
in  female  organisms  than  in  males.  By  the  end  of  firth  instar  these  differences  disap¬ 
pear.  This  shows  that  sexual  dimorphism  in  summary  content  of  nitrogenous  substances 
begins  to  manifest  only  in  late  ages  of  larval  phase  of  development.  On  the  stage 
of  pupa  sexual  dimorphism  is  displayed  slightly.  In  general  the  level  of  nitrogenous 
substances  increases  a  little  from  beginning  to  the  end  of  pupal  stage  of  development 
in  males  and  females.  On  the  stage  of  imago  the  sexual  dimorphism  reaches  maximum. 
The  content  of  nitrogenous  substunces  in  males  in  30%  less  than  in  females. 

There  were  studied  the  protein  fractions  of  body  fluid  and  haemolymph  of  the 
larva,  pupa  and  butterfly  of  the  silkworm  by  means  of  electrophoresis  in  polyacril- 
amide  gel.  It  was  established  that  the  protein  fraction  of  the  first  instar  larva  are 
different  and  the  second,  third  and  fourth  instar  are  identical.  The  number  differences 
in  the  containing  of  the  protein  fraction  is  appear  again  from  the  fifth  larval  instar. 
We  can  see  this  difference  in  the  larval  haemolymph  very  distinctly.  The  appearance 
of  the  new  protein  fraction  in  the  larval  haemolymph  are  connected  with  the  egg 
production. 
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ACID  SOLUBLE  NUCLEOTIDEPEPTIDES  OF  TISSUES 
OF  SILKWORM  BOMBYX  MOBI  L. 


S.  N.  Krasnova,  A.  N.  S  m  o  1  i  n,  Yu.  B.  Filippovitcli  — 

C.  H.  K  p  a  c  h  o  b  a,  A.  H.  C  m  o  ji  h  h,  K).  B.  Onjinnnoßnu 

(Moscow  State  Pedagogical  Institute,  USSR) 

The  presence  of  nucleotide  peptides  in  the  silkworm  ( Bombyx  mori  L.)  at  the  time 
of  pupation  was  shown  for  the  first  time  by  Sissakian  et  ah  These  authors  considered 
their  possible  role  in  the  biosynthesis  of  pupal  proteins.  No  additional  data  is  available 
in  the  literature  at  present  on  nucleotide  peptides  in  the  tissues  of  silkworm  larvae 
and  on  the  role  of  these  compounds  in  the  biosynthesis  of  silk  proteins.  The  present 
work  is  concerned  with  the  study  of  nucleotide  peptides  in  whole  caterpillar,  in  the  fat 
body  and  silkgland  of  larvae  before  cocoon  formation.  Prior  to  analysis  the  tissue 
was  thoroughly  powdered  in  liquid  nitrogen,  then  extracted  with  0.6  M  solution 
of  perchloric  acid.  The  acid  extract  was  treated  with  activated  charcoal  («Carboraffin») 
and  absorbed  nucleotides  were  eluated  from  the  charcoal  with  50%  ethanol  containing 
0.5%  NH3.  All  of  the  above  operations  were  conducted  at  about  2°C.  Nucleotide 
peptides  were  separated  from  free  nucleotides  and  amino  acids  by  paper  electrophoresis 
(IN  CH3COOH,  800  volts,  7  hours).  Ultraviolet  absorbing  fractions  which  migrated 
to  the  cathode  behind  the  free  amino  acids  were  easily  separated.  The  isolated  fractions 
were  chromatographed  in  several  solvent  systems.  Homogenous  nucleotidepeptides 
were  obtained  and  phosphorus  was  determined  by  method  of  Fiske  and  Subbarow, 
pentoses  —  by  method  of  Meibaum  and  nitrogenous  bases  and  amino  acids  after 
hydrolysis  were  detected  on  paper  chromatograms:  the  formers  —  on  absorption  in  ultra¬ 
violet  and  seconds  —  with  ninhydrin  reagent.  From  a  whole  caterpillar  12  homogenous 
nucleotide  peptides  were  obtained.  Adenine,  guanine,  uridine  and  cytosine  were  found 
in  the  nucleotide  component  of  these  substances;  more  often  they  are  represented  by 
dinucleotides,  and  sometimes  by  mononucleotides.  In  one  case  small  quantitives  of 
hypoxantin  were  found.  The  peptide  component  includes  from  3  to  9  amino  acids  and 
the  amino  acid  composition  of  this  peptide  is  variable.  In  all  the  nucleotide  peptides, 
glutamic  acid  was  found,  but  the  simultaneous  presence  of  histidine,  proline  and 
arginine  was  not  observed.  Tyrosine  was  discovered  only  in  one  nucleotide  peptide. 
Correlation  between  phosphorus  and  ribose  was  established.  Hydroxamates  were 
detected  when  the  nucleotide  peptides  were  treated  with  hydroxylamine.  The  same 
compounds  were  oxidized  after  treatment  with  periodate.  From  these  reactions,  it  was 
supposed,  that  an  anhydrous  linkage  of  the  phosphocarboxy  anhydride  type  is  present 
between  the  nucleotide  and  peptides  residues  of  the  isolated  compounds.  Content  and 
composition  of  nucleotide  peptides  were  studied  in  the  silkgland  and  fat  body  of  ca¬ 
terpillars  before  cocoon  formation.  The  amino  acid  composition  of  the  peptide  compo¬ 
nent  of  nucleotide  peptides  in  fat  body  is  more  heterogenous  compared  with  that 
in  silkgland.  In  the  latter  case  the  amino  acids  are  primarily  represented  by  glutamic 
acid,  alanine,  glycine  and  serine.  This  is  probably  explained  by  the  specificity  of  the 
tissues  studied. 


9KOJIOrO-cLH3HOJIOrHUECKME  OCOEEHHOCTIl  PHTMA  PA3BMTHH 

H  nOBEAEHHH  HACEKOMBIX 

Ju.  I.  Kriventzov  — K).  H.  KpHnenpoB 
(YupauncKaH  cejihCKoxosnucreeHnan  anadeMun,  Kuee,  CCCP) 

x\KTyajiLHtiMii  npoÖJieMaMn  önojiornn  hbjihiotch  n3yueiine  aaKOHOMepnocTeii  pa3Bii- 
TiiH  opranimecKoro  Mupa  h  pa3paöoTKa  cnocoöoB  ynpaBJiemin  /KH3HeHHBiMii  npoqeccaMii. 
OcoöeHHocTLK)  pa3BiiTHH  öojiLiniiHCTBa  /KiiBOTHBix  HBJiHeTCu  iiajinune  nepHOgHuecKoii 
aKTiiBiiocTii:  cyTOUHoro,  B03pacTHoro,  ce30HHoro  n  ßpyriix  piiTMOB  jKH3HegeHTejiBHOCTii. 

Il3yueniie  piitmiihhoctii  npoqeccoB  Kan  ogHon  113  o6m;eii  6iiojiorHuecKOH  3aKonoMep- 
HOCTH,  BBipaôoTaBmencH  b  npoqecce  3BOJiion;iin  >kh3hh  Ha  3eMJie,  mueeT  Banmoe  Teo- 
peTimecKoe  11  npaKTimecKoe  3HaueHne.  3ia  npoojiena  n03B0JineT  ne  tojibko  bbihchhtb 
öiiojiorimecKiie  ochobli  cyTounoro  11  gpymx  piiTMOB  >KH3HeHHLix  npoqeccoB  HacenoMLix  11 
pa3jniTiHBie  MexaHii3MBi  npncnocoSjieHiin  oprann3Ma  k  sKOJionraecKHM  pnTMaivi,  ho  ho3bo- 
jineT  6ojiee  yrjiyöjienno  no3naTB  npnpogy  OnojiornuecKiix  hbjichhh  h  ynpaBJiHTB  hmh. 

Il3yueHHio  BonpocoB,  KacaioiqiixcH  npodjieMBi  ÖHOJioniuecKHx  pnTMOB,  nocBmqeiiBi  nc- 
cjiegOBamiH  A.  C.  ¿famuieBCKoro  (1956,  1961),  3.  EioHHimra  (1958),  A.  M.  3iviMe  (1958), 
M.  E.  JIoöameBa  n  B.  B.  CaBBaTeeBa  (1959),  TaHana  Oynacn  (1966)  n  Miiornx  ^pyriix 

aBTOpOB. 

HenoTopBie  mn3HeHHBie  npoqeccBi  y  jkhbothbix  peryjmpyioTcn  cyTomiBiMH  h  ce- 
30HHBIMII  H3M6HeHnHMn  ycjiOBHH  0CBem;eHiiH  ir  TeMnepaTypBi.  /fjin  Miiornx  nacenoMBix 
OTMeueHO,  mo  b  onpeflejieHHBie  nacBi  cyTOK  (^nen,  b  cyaiepun  hjih  hohbio)  iiaun- 
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naeTCfl  HX  aKTiiBHOCTL:  nojiGT,  niiTaHiie  h  t.  a-  (Ctpcjibhiikob,  1934;  KocManaBCKHÎi 
1941,  1948;  TypoB,  1953;  Bohiko,  1953;  KpiiBGnpoB,  1954,  1955,  1967;  ropumira,  1963’ 

1964).  ÜMeiOTCH  TaKJKe  IICCJIGAOBaHHH  no  BBIHCH6HHIO  3$)C]()GKTHBHOH  OCBGIHpHIIOCTII 
$0T0nepn0AnnecK0H  peanpim,  CBH3amiOH  c  Ananay3oii  (Shull,  1929;  Koaiihg,  1933; 
A.  C.  ^aHHjieBCKHH,  1948).  B  Apyrnx  paôoiax  (Amo##,  1964;  Kopôeii,  1964)  yKasBi- 
BaeTcn  na  3iiaueHiie  hhtghciibhoctii  ocbgih,ghiih  b  piipHa^Htix  piiTMax  pacTGuiiii  n  hhi- 

BOTHLIX,  B  TOM  HHCJIG  IiaCGKOMLIX. 

B  a^hhoh  paôoTG  npiiBOAHTcn  pG3yjitTaTti  iiccjiGAOBaiiiiH  3iiaucHiin  sKOJiornuG- 
CKHX  ^)aKTOpOB  B  ÎKII3H6A6HT6JIBHOCTH  HaCGKOMBIX  C  TOHKIl  3p6IIHH  H,6JI0CTH0CTH  Opia- 
HH3M0B  B  npOpGCCG  HX  npHCnOCOÖJICHHfl  K  OKpyjKaiOipGH  CpGAG  OÔHTâHHH. 

BKCnGpiIMGHTaJIBHOG  II3yUGHIIG  BBTOpOM  (1952—1967  IT.)  pOJIII  3K0JI0nHI6CKIIX  $aK- 
TOpOB  (CBGTa,  TGMHGpaTyptl)  B  61IOJIOITIH  HaCGKOMBIX  n03B0JIHJI0  yCTaiIOBHTB,  HTO  na 
pa3JiiiiiHBix  <|)a3ax  pa3BiiTHH,  HanpiiMGp,  TyTOBBiii  inGJiKonpHA  ( Bombyx  mori  L.)  npo- 
HBJIflGT  OnpGAGJIGHIIBIG  pHTMLI  (|)H3HOJIOrHHGCKHX  npOD,6CCOB  H  H0B6A6HHH,  TOT^a  KaK 
AO  3TOTO  CHIITaJIH  GTO  apHTMHHHBIM.  IIOJiyHGIIBI  T3KÎKG  A&HHLIG  Ha  APyniX  HaCGKOMBIX, 
KOTOpBIG  yKa3BIBaiOT  lia  HaJIHHHG  CyTOHIIOrO  piïTMa  BBIXOAa  JIHHHHOK  H3  HHU;,  BBIXOAa 
ÔaÔOHGK  H3  KOKOHOB,  OTKJiaAKII  HHH¡  ÔaÔOHKaMIÏ,  CyTOHHOH  pHTMHKH  ABIiraTGJIBHOIÎ 
aKTIIBHOCTII  ryCGHIIU;  no  B03paCTaM  IIX  pâ3BHTHH. 

IlOA  BJIHHHHGM  $0T0n6pH0Aa  H  HHT6HCHBH0CTH  OCBGipGHHH  B  3M6piIOHaJIBHBIlì  nO- 
PHOA  pa3BIITIIH  MBI  IiaÖJIIOAaJIH  M0p(|)0-(|)H3H0JI0rHH6CKHe  H3M6HGHHH  3apOAHHia  —  BBI- 
XOA  rycGHim;  Antheraea  pernyi  L.  6g3  HopMaJiBiioii  nurMGHTapiiH. 

y  nanoHHHKa  ( Carausiiis  morosus  Br.)  ycTaHOBjiGiia  24-uacoBan  h,hkjiihiiioctb  bbi- 
XOAa  JIHHHHOK  H3  HHH;.  IlpH  OnpGACJIGHIIOM  COOTHOHIGHHH  TGMnGpaTypBI  II  CBGTa  npo- 
HCXOAHT  CMGipGHHG  3T0T0  H,IIKJia. 

CoAcpîKaHHe  hiiu;  TyTOBoro  HiGJiKonpHAa  ( Bombyx  mori  L.)  ajihtgjibiiog  bpgmh 
nOA  paSJIHHIIBIM  CnGKTpaJIBHBIM  COCTaBOM  CBGTa,  npil  pa3JIHHHBIX  ^OTOnGpHOAaX,  B  pa3- 
jiiihhbix  pacTBopax  h  b  boag  KaK  AO  HHKyGapnoHHoro  ncpnoAa,  TaK  n  b  ncpnoA  iiHKyôa- 
U,IIII  B  OnpGAGJIGHHBIX  CJiyuaHX  CMGmaGT  OÔBIHHBIII  piITM  MaCCOBOTO  BBIXOAa  ryC6HHH¡ 
113  HHIi;  B  T  GH  G  HH  G  CyTOK. 

CoAGpJKaiiHG  B  BOAe  hhh;  HGiiapHoro  HiGJiKonpHAa  ( Porthetria  dispar  L.)  ao  300  ahgîi 
h  TyTOBoro  HiGJiKonpHAa  ao  350  ahoh  noKa3BiBaGT  BBicoKyio  cnocoônocTB  hiiu,  ucuiyG- 
KpBIJIBIX  HaCGKOMBIX  BBIAGpHiHBaTB  aiiaspOÔHBIG  yCJIOBHH.  OTMGUaGTCH  BpGMGIIHOG  nO- 
BBIHIGHHG  BGCa  HHH,  npil  BBIXOAe  HX  H3  AHanay3IipyiOIHiGro  COCTOHHHH,  3TO  yKaSBIBaGT 
na  to,  HTO  Hiipa  HacGKOMBix  oÔJiaAaioT  caMopGryjiiipyioiAGH  chocoôhoctbio. 

IlOA  BJIHHHHGM  OnpCAGJIGHHOH  HHTCIICIIBHOCTH  OCBGipGHHH  HaÔJIIOAaGTCH  3aKOIIO- 
MGpHOG  CMGEU,GHHG  MaCCOBOTO  BBIXOAa  ryCGHHH,  H3  HIIU;  b  TGHGHHG  CyTOK.  OnBITBI 
C  TyTOBBIM  HIGJIKOnpHAOM  nOKa3aJIH,  HTO  B  nopiIOA  HHKyÖapiIH  hiiu;  iihtghchbhoctb 
OCBGIH,GHHH  B  1500,  1000  H  500  JIK  yBGJIIIHIIBaGT  BBIXOA  ryCGHIIU,  B  yTpGHIIHG  UaCBI,  HO 
CHIDKaCT  o6ih;GG  KOJIHHGCTBO  OTpOAHBIHIIXCH  ryCGHIIU;  3a  BGCB  nOpIIOA.  Hhtghciibiioctb 
OCBGHJGHHH  50,  5  H  1  JIK  BBI3BIBaGT  CMGipOHIIG  BBIXOAa  TyCGHHH;  Ha  AHGBHBIG  HaCBI.  CbG- 
TOBoii  (fmKTop  b  nGpiiOA  OMÖpiionajiBHoro  pa3BHTHH  KOJiBuaToro  HiGJiKonpHAa  ( Malaco - 
soma  neustria  L.)  TaKîKG  OKa3BiBaGT  bjihhhiig  na  bpgmh  BBixoAa  rycGHiiu;  h3  hiiu;. 

OOTOHGpiIOA  II  HHTGHCHBHOCTB  OCBGHÇGHHH  B  3M6piIOHaJIBHBIH  HGpiIOA  OTpaHíaiOTCH 
Ha  pa3BIITIIH  3apOAtIHia  H  $OpMIipyiOT  yCJIOBHBIH  p6(f)JI6KC  lia  BPGMH  BBIXOAa  ryCGHIIU, 
II3  hhh;  b  tghghhg  cyTOK. 

CnGKTpajiBHBin  cocTaB  CBGTa  hg  OKa3BiBa6T  BJiHHHHH  na  BpGMH  BBixoAa  rycemni; 
H3  hiiu;  TyTOBoro  HiGJiKonpHAa.  TycGHHipbi  poanipyiOT  Ha  KpacHyio  oÔJiacTB  cncKTpa 
(610 — 630  mmk)  TaK  îkg,  KaK  h  Ha  ahobhoh  cbgt,  hto  yKa3BiBaGT  Ha  hgtojkaoctbgii- 

HOCTB  Kpaciioro  CBGTa  T6MHOTG.  COAepHiaiIIIG  HHH¡  B  TGMHOTG  B  KOHIJG  HHKyÔapiIII  II 
b  ahii  BBixoAa  CAepîKHBaGT  BBixoA  rycGHHu;  h3  hhh;,  c^opMiipoBaBiniiGCH  rycGHiipBi,  ro- 
TOBBIG  K  BBIJiynJIGHHK)  H3  HHH,a,  OÎKHAaiOT  CBGTOBOro  CHTHaJia.  YCTaHOBJIGHa  B03MOHÍ- 
HOCTB  3aAGpjKKii  HjiH  nojiyuGHHG  MaccoBoro  BBixoAa  ryceHHn;  b  jiioôog  bpgmh  cyTOK 
B  TGHGHHG  50  HaC.  ÛAHaKO  UaCTB  ryCGHIIIi;  BBIXOAHT  II 3  HHD;  B  TGMHOTG:  U6P63  25  nac. 

Ao  4.0%,  H6P63  30  nac.  ot  6.5  ao  13.0%  h  HcpG3  50  nac.  ot  27.0  ao  32.0%. 

üpOBGACHHBIG  HCCJIGAOBaHIIH  nOKa3aJIII,  UTO  $OTOnGpHOA,  HauaJIO  II  HHTGHCHBHOCTB 
0CBGIH;GHHH  HMGIOT  CyipeCTBGHHOG  3HaHGIIIIG  B  SMÔpiIOIiaJIBHBIH  nopiIOA  HaCGKOMBIX  II 
OKa3BIBaiOT  BJIHHHIIG  Ha  CKOpOCTB  pa3BIITIIH,  H3MGH6HH6  BGCa  HHH,  II  BpGMH  BBIXOAa 
rycGHHH,  h 3  nmi;  b  tghghiig  cyTOK. 

Ha  OCHOBe  yCTaHOBJIGIIHBIX  ÔHOJIOniHGCKHX  3aKOHOMGpHOCTGH  pa3BIITIIH  II  nOBGAG- 
HHH  TyTOBoro  HiGJiKonpHAa  CTajio  bo3moîkhbim  npGA^ojKHTB  npoH3BOACTBy  cnocooBi 
ynpaBJiGHHH  îkh3hghhbimh  npopGccaMii  HiGJiKonpHAa:  pGryjinpoBâHno  bpgmghii  Macco- 
Boro  BBixoAa  rycGHiiii;  ii3  hiiu;  b  tghghhg  cyTOK,  papiioHajiBHBiii  mgtoa  bbikopmkh  rycc- 
HIIH,  C  yUGTOM  CyTOHIIOrO  pnTMa  HX  aKTIIBHOCTH,  pGryjIHpOBaHHG  OTKJiaAKH  HIIIi;  ÔaÔOH- 
KaMH  na  rpGHaîKHBix  3aBOAax.  Pa3pa6oTaiiHBiG  mgtoabi  no3BOjiHiOT  co3AaTB  HOByio 
TGXHOJIOriIIO  rpGHOnpOII3BOACTBa  H  nOBBICIITB  npOAyKTIIBHOCTB  TyTOBOTO  HiGJiKonpHAa. 

3KOJIOrO-$H3IIOJIOriIHGCKOG  H3yHGHHG  0C06gHH0CTGII  pHTMa  pa3BHTHH  H  nOBGAGHHH 
HaCGKOMBIX  AaeT  B03MOHÍHOCTB  3(|)(Î)GKTHBH6G  HCnOJIB30BaTB  ÖHOJIOrilHGCKIIG  MGTOAW 
ÔopBÔBI  C  BpGAHBIMII  HaCGKOMBIMII.  CjIGAyGT  yUHTBIBaTB,  HTO  BHAOBaH  XapaKTGpiICTIIKa 
CyTOHHOrO  piITMa  HaCGKOMBIX  HBJIHGTCH  $aKTOpOM  KaK  BHAOBOH  H30JIHH,HH,  TaK  H 
B03HHKHOB6HHH  6lI0I],GH030B. 
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3ABHCHM0CTB  nOBEAEHHH  II  MA  TO  XJIEEHOH  TKYJKEJIHIJbl 
(. ZABRUS  TENEBRIOIDES  GOEZE)  OT  TEMnEPATYPbl  CPEJJBI 
Il  CE30HHBIE  II  CYTOHHblE  H3MEHEHHH  ÍIPE^IIOHHTAEMblX  TEMÜEPATYP 

L.  P.  Kryazlieva  —  JI.  n.  KpnæeBa 

(Bcecow3Hbiü  HaijHHO-uccjiedoearejihCKuü  uhctutijt  3auçuTbi  pacreHuü, 

Jlenumpad,  CCCP) 

IlayneHiie  noBeAemin  xjieöiioii  HiyjKeJiiipbi  ( Zabrus  tenebrioides  Goeze)  b  3aBHcîi- 
MOCTH  OT  TeMnepaTypw  cpe^ti  HMeeT  cyipecTBeHHoe  3HaHemie  AJia  BbiHCHetnin  xapan- 
Tepa  MiirpapiiH  wyKOB,  onpeAeJiemiH  cpoKOB  yueTa  hx  HHCJieiiHOCTii,  Bbiôopa  BpeMemi 
npoBOAeiniH  MeponpiiHTim  no  HCTpeÖJiemno. 

Pha  nccjieAOBaTejien  npuxoAHT  k  BtiBOAy,  hto  b  npupoAe  naceKOMBie  cnocoÔHbi 
aKTHBiio  BbiôiipaTb  ycjioBHH,  b  tom  nncjie  n  TeMnepaTypbi,  6jiH3Kiie  k  onTirnyMy  b  ima. 
C  yneTOM  pe3yjibTaTOB  3tiix  iiccjieAOBamiH  npn  OAHOBpeMemiOM  HaÔjnoAeiinn  3a  an- 
TiiBHOCTbio  >KyKOB  b  npupoAe  npoBeAeHo  3KcnepnMeHTajibnoe  ii3yueHiie  iipeAnomiTae- 
MOH  TeMnepaTypbi  b  Tenemie  iiMarrraajibHOH  hîh3hii  xjieönoii  JKyjKejinpbi  c  noMOipbio 
TepMorpaAa.  PacnpeAeJieHne  >KyKOB  no  ninajie  TepMorpaAa  AaeT  xapaKTepncTiiKy  TeM- 
nepaTypHon  30Hbi,  KOTopan  Hanôojiee  ÖJiaronpiiHTna  A-an  ocoôen  b  momght  ii3MepeHHfl. 
TaKHM  nyTeM  yAaeTcn  ycTaHOBHTb  rpaAapmi  onTiiMajibHbix  A-an  naceKOMbix  TeMnepa- 
Typ,  a  cpaBHeHne  nx  c  TeMnepaTypaMii,  KOTopbie  Hîynn  ii36npaiOT  b  npupoAe,  no3Bo- 
jineT  noiiHTb  3aKOHOMepnocTii  noBeAennn  BHAa. 

Pe3yjibTaTbi  H3ynennH  nonasajin,  hto  b  Hanajie  JieTa  jKyKii  pacnpeAejinjiiicb  no 
niKajie  TepMorpaAa  b  npeAejiax  13.0—29.0°,  KOHpeHTpupyacb  b  MecTax  c  noKa3aHiiHMii 
20 — 26°.  OceHbK)  ii36npaeMbie  TeMnepaTypbi  CABiirajmcb  b  cTopoHy  6ojiee  hh3KHX  — 
4.3—27.3°,  npiineM  »ynii  KOHn,eHTpnpoBajincb  b  MecTax  c  noKa3aHiiHMii  TeMnepaTypbi 
8—15°.  BepxHHM  TepMnnecKHM  noporoM  aKTHBnocTH  xjieônon  Hiy>Kejinn,bi  mo>kho  chh- 
TaTb  TGMnepaTypy  30°.  Ha  niKajie  TepMorpaAa  n  b  npnpoAHbix  ycJiOBnnx  >nyKii  1136e- 
raiOT  TeMnepaTypy  Bbirue  30°.  HnîKe  +4.0°  jienîHT  30Ha  openeHemin  n<yKOB,  b  KOTopon 
Bce  npopeccbi  nx  >Kii3HeAeHTejibH0CTH  npnocTanaBJiHBaiOTCfl.  HacTynaemie  b  npnpoAe 
Taniix  TeMnepaTyp  cooTBeTCTByeT  oKOHnamno  nepnoAa  pa3MH0>neHiiH. 

BepTiiKajibHbie  MHrpapmi  >KyKOB  b  nouBe  JieTOM  —  yxoA  na  rjiyöimy  30—50  cm  — 
MoryT  6biTb  o6T>HCHeHbi  HacTynjieHHeM  b  npupoAe  TeMnepaTyp,  npeBbimaiomiix  onTii- 
MyM  îKyKOB,  c  OAHOBpeMeHHbiM  noHiDKemieM  bjibïkhocth  cpeAbi  oêriTannn.  B  nepnoA, 
npeAinecTByion],HH  BbixoAy  JKyKOB  H3  nouBbi,  n  b  Hanajie  pa3Mno>KeHHn  ii36npaeMbie 
xjießnon  >Ky>Kejiiin,eH  na  niKajie  TepMorpaAa  TeMnepaTypbi  jiemaT  b  npeAejiax  7.8—29.6°. 
CjieAOBaTejibHO,  3aAep>KHBaTb  bbixoa  xjieÔHon  >Ky>KejiHn;bi  Ha  noBepxnocTb  nouBbi  h 
yraeTaioipe  Ha  Hee  AeücTBOBaTb  MoryT  TeMnepaTypbi,  jiejKaipue  Bbirue  iijiii  HHHie  3tiix 
npeAenoB,  nero  b  30He  npeAKaBKa3bn  b  btot  nepnoA  npaKTiinecKH  He  OTMenaeTcn.  3thm 
noATBepn^AaeTcn  onyÖJiimoBaHHoe  hbmh  paHee  npeAnoJioìKeHHe  o  tom,  uto  b  npeAKaß- 
Ka3be  cp  Oku  BbixoAa  JKyna  Ha  noBepxHOCTb  nouBbi  nocjie  BCTHBapim,  a  TaioKe  co3pe- 
Bamin  nojioBbix  roriaA  h  OTKJiaAKH  hhu;  npeHMyipecTBeirao  onpeAejimoTca  BJianmocTbio 
nOHBbl. 

CnepiH^HHHbiH  ajih  BHAa  TeMnepaTypHbiii  onTHMyM  onpeAejineT  xapaKTep  noßeAe- 
HHH  ncyKOB  b  Teuemie  cyTOK.  B  npeAKaBKa3be,  tag  onTHMajibHbie  A*an  JKyKOB  TeMne- 
paTypbi  oTMenaioTcn  b  yTpeHHiie  h  npeAcyMepeuHbie  uacbi,  jKyKH  hohbjihiotch  JieTOM 
na  noBepxHocTir  nouBbi  c  6  ao  11  n  c  15  ao  22  uac.;  nocjie  acTiiBapiiii  ohii  öbiBaiOT 
aKTHBHbi  AHeM.  YneTbi  ncynoB  b  jieTHee  BpeMn  cjieAyeT  npoBOAHTb  b  yTpeHHiie, 
oceHbK)  —  b  AHGBHbie  uacbi. 

JleT  /KyKOB  npoHcxoAHT  nepeA  acTiiBapneii  npn  TeMnepaType  Bbirue  25°  h  cKopocTn 
BeTpa  He  6ojiee  3  M/cen.  npn  TeMnepaTypax  iiimie  3Toro  npeAejia  iijiii  Bbirue  31 — 32° 
jieT  npenpaipaeTCH.  nepejieTbi  >KyKOB  He  hocht  xapaKTepa  MaccoBbix  Miirpapnii  Ha 
Oojibuine  paccTOHHHH,  ocHOBHan  uacTb  nonyjiHn,Hii  ocTaeTcn  na  3acejiemiOM  paHee  no- 
ceße.  He  HCKjnoneHo,  hto  nojieT  hbjihgtch  (f)H3noJioriiHecKOH  noTpeÖHOCTbio  opraHH3Ma, 
CTiiMyjinpyioH],eH  HiiTeiiCHBriocTb  oÖMeHa  BemecTB  b  nepnoA,  npeAnrecTByiorAHH  nojio- 
BOMy  co3peBaiiHK)  HíyKOB.  3to  npeAnojimnemie  noATBepHíAaeTcn  TeM  (JaKTOM,  hto  nocjie 
jieTa  b  niiHHimax  caMOK  iianimaeTCH  ^opMHPOßaHiie  ooahtob.  OceHbio,  b  nepnoA 
pa3MHO/KeHHH  BHAa,  nepejieTOB  JKyKOB  He  OTMenajiocb. 

(POPMIIPOBAHHE  nEPHTPOOHHECKOH  OBOJIOHKH  Y  JIHHHHOK 
H  CAMOK  KOMAPOB  AEDES  AEGYPTI  L. 

L.  A.  Kuznetzova  —  JI.  A.  Ky3HepoBa 
(Mockogckuü  20C.  ijHueepcureT,  CCCP) 

nepHTpo^HuecKan  oSojionna  —  xapaKTepHoe  o6pa30Baniie  cpeAHen  kiiuikh  6ojib- 
tuiiHCTBa  HaceKOMbix.  Pojib  ee  ao  Koupa  He  BbiHCHena,  xoth  necoMHGHHo  o6ojiouKa 
AOJHKiia  BbinojiHHTb  öojiee  cjioHiHyio  (|)yHKu;Hio  b  mimeßapHTejibHOM  npopecce,  neM 


406 


npocTo  MexammecKan  3auprra  aniiTejiim.  Ilo  cnocoöy  o6pa30BamiH  ona  ^ejiHTcn  Ha  Tpn 
Tima:  1)  oôojiohkh,  oTCJiaiiBaiomiiecH  ot  Beerò  aniiTejinn  cpeAiieìi  khuikh,  2)  o6pa3yio- 
miiecH  b  npoBeHTpimyjiioce  n  3)  ceKpeTiipyiomnecH  KJieTKaMH  cpeAHeii  kiihikii  tojibko 
bo  BpeMH  onpeAejieHiioro  ninanna. 

nepuTpo(|)HHecKaH  oôojiouKa  jihhiihok  KOMapoB  o6pa3yeTCH  no  BTopoMy  Timy.  IIpo- 
Hecc  o6pa30BamiH  oôojiohkii  omicaji  BnmicBopc  (Wigglesworth,  1930)  Ha  jihhhhko 
Anopheles  plumbeus. 

y  JIHHIIHOK  Culicini  BMeCTO  BUyTpeHHIIX  npOAOJIBHLIX  IIMeiOTCH  HapyJKHLie  KOJIb- 
u,eBbie  Mbimpbi  na  6a3ajibiioii  MeMÔpane  ceKpeTiipyioipero  aniiTejiim,  b  cbh3ii  c  new 
H3MeHHjiCH  h  caM  npoqecc  cenpeipni.  CeKpeTiipyioignH  aniiTejimi  npoBeHTpnKyjiioca 
6jiaroAapn  CBoeíí  cncTeMe  KOJibqeBbix  Mbimu;  oêjiaAaeT  aBTOHOMHoä  nepncTajibTiiKOH, 
BOjiHbi  coKpam,eHiiH  HAyT  cnepeAii  Ha3aA  uepe3  onpeAejieHHbie  npoMe>KyTKii  BpcMeHH. 
IIpocenpeT  nepiiTpo^)iiHecKoii  oöojiohkh  noppiiHMii  BbiAejmeTcn  b  nojiocTb  KapAnajib- 
HOH  CKJiaAKii,  OTKyAa  nocxeneHHo  nocTynaeT  b  eAHHCTBeHHbiii  bbixoa,  o6pa30BaHHbin 
KOHpeBbiMii  KJieTKaMH  ceKpeTiipyioiH;ero  amiTejiHH  h  xiithhobbim  kojibaom.  üpoxoAH 
nepe3  3Ty  m;ejib,  cenpeT  3aTBepAeBaeT  n  o6pa3yeT  TpyöuaTyio  nepuTpo^imecKyio  o6o- 
jioHKy,  KOTopan  bbixoaht  b  nojiocTb  cpeAHen  khokh.  üpn  (fuiKcaAHH  cenpeT  3aTBepAe- 
BaeT  BAOJib  Bceii  KapAUHajibHOH  CKJiaAKii,  h  noaTOMy  na  cpe3ax  oöojiouKa  BHAHa  baojib 
Beerò  paÖAopim. 

Y  caMOK  KpoBOCocymnx  KOMapoB  nepiiTpo^HHecKan  oöojiouKa  o6pa3yeTca  tojibko 
nocjie  KpoBococaHim,  t.  e.  no  TpeTbeMy  Timy.  CeKpeT  ee  iiaKanjiimaeTCH  b  aniiTejinaJib- 
Hbix  KJieTKax  cpeAHen  khekh  (jKejiyAKa)  b  BiiAe  yrjieBOAHO-öejiKOBoro  KOMnjieKca, 
KOTopbiH  He  KOHu;eHTpiipyeTCH  OTAejibHbiMii  o6pa30BaHHHMH.  B  npopecce  KpoBococaHiia 
KJieTKii  anHTejiHH  wejiyAKa  chjibho  pacTarnBaiOTca  h  ceKpeT  BbiAejineTcn  b  nojiocTb 
KIimKH  B  BHAe  BH3KOTO  TyCTOTO  CJIOH,  KOTOpblií  nOKpblBaeT  Becb  cryCTOK  KpOBII. 
y  Aedes  aegypti  otot  cjioh  mojkho  HaöJiiOAaTb  uepe3  20 — 30  mihi,  nocjie  KpoBOCOcaHHn. 
3aTBepAeBaHiie  cenpeTa  HAeT  nocTeneHHo  c  3aAnero  Konpa  JKejiyAKa.  Btot  npopecc 
3aKaHHHBaeTca  uepe3  5 — 6  nac.  nocjie  nirraHHH,  h  BH3Kan  Macca  npeBpam;aeTCH  b  ao- 
BOJibHo  njioTHyio  nepHTpo(|)HuecKyio  oôojiOHKy,  KOTopaa  b  BiiAe  3aMKHyToro  MeruouKa 
OKpyîKaeT  kpobhhoh  crycTOK.  3to  cocTomme  npoAOJDKaeTCH  cpaBHHTejibHO  HeAOJiro  — 
Ao  13—14  uac.,  nocjie  nero  npouHOCTb  oOojiohkh  yMeHbrnaeTca,  h  npn  nonbiTKe  OTAe- 
jieHiiH  OHa  pacnaAaeTcn  Ha  uacTH.  Hepe3  24  naca  nocjie  KpOBOCocaHHH  nepHTpo^nue- 
€Kan  oôojioHKa  3aMeTHa  Ha  kpobhhom  crycTKe  b  BHAe  oöpbiBKOB,  KOTopbie  bbiacjihiotch 
BMecTe  c  HenepeBapeHHbiMii  ocTaTKaMii  KpoBii. 

TaKoii  pHTM  oöpa30BaHHH  h  pacnaAa  oöojiohkh  HaÖjnoAaeTcn  y  Bcex  caMOK  KOMa- 
poB  Aedes  aegypti  He3aBHCHMO  ot  B03pacTa  h  uiicjia  KpoBococaHHH. 


FACTEURS  INTERVENANT  DANS  LA  COMPÉTITION  SEXUELLE  ENTRE 
MÂLES  TT  AC  A  NT  HO  S  CE  LIDE  S  OBTECTUS  SAY  ( COLEOPTERA ,  B  RU  CH  ID  AE) 

V.  Labeyrie 

(Laboratoire  d'écologie  et  biocoénotique  expérimentales,  Tours,  France) 

L’activité  sexuelle  des  mâles  d Acanthoscelides  obtectus  présente  des  fluctuations 
au  cours  de  la  vie. 

Dans  le  comportement  sexuel  les  deux  partenaires  jouent  un  rôle  actif.  Le  mâle 
ne  perçoit  la  femelle  qu’à  moins  de  1  cm. 

Au  moindre  attouchement,  la  femelle  peut  se  déplacer  et  entrainer  une  poursuite. 
Dans  cette  première  séquence  l’initiative  semble  revenir  au  mâle.  Lorsque  seule  la 
femelle  peut  se  déplacer,  c’est  elle  qui  souvent  recherche  le  contact  avec  le  mâle. 

La  seconde  séquence  est  caractérisée  par  les  tentatives  du  mâle  pour  chevaucher 
la  femelle.  Le  succès  de  ses  éfforts  dépend  de  celle-ci,  qui  repousse  souvent  le  mâle. 
Parvenue  sur  la  femelle,  le  mâle  tente  d’introduire  son  pénis  et  en  cas  d’echec,  le  couple 
se  sépare.  L’acte  sexuel  lui-même  s’accomplit  en  4  minutes  ou  plus  avec  transmissions 
successives  des  différentes  secrétions  constituant  le  spermatophore. 

Nous  avons  placé  en  compétition  des  mâles  vierges  deux  par  deux  avec  des 
femelles  vierges  d’âges  déterminés.  Nous  avons  noté:  le  mâle  victorieux,  le  temps 
écoulé  avant  le  succès  (copulations  durant  plus  de  3  minutes),  le  nombre  de  tentatives, 
de  poursuites  et  leurs  durées. 

Les  mâles  et  femelles  d’âges  cornus  appartenaient  à  des  lignées  déterminées. 

Chaque  expérience  était  interrompue  après  une  copulation  réussie  ou  au  bout  d’une 
heure.  Pour  70  expériences,  42  se  sont  terminées  par  une  copulation  et  28  ont  été 
infructueuses. 

Il  a  été  impossible  de  mettre  en  évidence  un  avantage  quelconque  en  faveur  des 
mâles  d’une  lignées  particulière  ou  d’âge  donné.  Lorsque  l’un  des  mâles  avait  déjà 
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copulé  un  ou  deux  jours  avant  les  résultats  sont  identiques.  Cependant,  dans  les 
42  expériences  où  il  y  a  eu  copulation,  celle-ci,  dans  16  cas,  n’avait  été  précédée 
d'aucune  poursuite  ni  tentative  de  chevauchement.  Parallèlement,  pour  28  expériences 
infructueuses,  dans  8  cas  seulement,  les  deux  mâles  sont  restés  inactifs. 

Les  temps  de  latence  avant  les  fécondations  sans  activité  antérieure  apparente  des 
mâles  et  celles  où  il  y  a  eu  activité  antérieure  sont  tous  environ  de  14  minutes. 

Les  temps  de  latence  sont  significativement  plus  brefs  lorsque  les  futurs  conjoints 
ont  de  1  à  2  jours  (10  minutes  contre  26  minutes  dans  les  autres  cas).  Ils  dépendent 
surtout  des  mâles  et  pour  des  femelles  de  1  jour,  ils  sont  de  16  minutes  lorsque  les 
mâles  ont  des  âges  divers  et  de  6  minutes  lorsqu’ils  ont  un  ou  deux  jours. 

Comme  les  sécrétions  génitales  ne  régressent  pas  pendant  les  8  premiers  jours 
de  la  vie  du  mâle,  ces  différences  semblent  dûes  au  niveau  d’activité  générale  des 
mâles;  plus  ceux-ci  sont  jeunes,  plus  ils  sont  actifs  et  plus  ils  ont  de  chance  de  ren¬ 
contrer  une  femelle. 

D’autre  part,  dans  8  cas  sur  42,  le  mâle  vaincu  avait  effectué  des  poursuites 
et  dans  4  cas  des  tentatives  de  chevauchement.  Dans  6  expériences  même,  seul  le 
mâle  vaincu  avait  fait  des  tentatives  d’approche  et  de  chevauchement. 

Pour  les  28  expériences  infructueuses,  dans  14  cas,  un  mâle  avait  poursuivi  la 
femelle  et  dans  5  cas,  les  deux  avaient  essayé.  Ainsi  le  succès  de  la  compétition  se¬ 
xuelle  dépend: 

1.  du  niveau  d’activité  générale, 

2.  de  la  réceptivité  de  la  femelle. 

Il  semble  donc  difficile  de  juger  de  la  vigueur  sexuelle  des  mâles  en  fonction 
seulement  du  résultat  global. 

Tout  dispositif  expérimental  doit  permettre  d’analyser  la  part  qui  revient  à  l'acti¬ 
vité  du  mâle  et  celle  qui  revient  à  l’activité  de  la  femelle. 


IMPORTANCE  TAXINOMIQUE  DE  LA  REPARTITION  DES  TUBES  DE 

MALPIGHI  CHEZ  LES  BLATT  ARI  A 

J.  C.  Lefeuvre,  P.  R  a  z  e  t 
(Faculté  des  Sciences,  Rennes,  France) 

Henson  (1944)  a  montré  que  les  tubes  de  Malpighi  des  imagos  de  Blatta  orienta- 
lis  L.  se  répartissent  en  six  groupes  autour  de  la  limite  postérieure  du  mésenteron. 
La  généralisation  de  ce  travail  a  fait  citer  ce  caractère  dans  la  diagnose  des  Blatta- 
ria  (Rehn,  1951).  Au  cours  d’un  travail  récent  (Leconte  étal.,  1967),  nous  avons  montré 


Diagramme  de  l’insertion  des 
tubes  de  Malpighi  chez  les 
Blattaria.  Représentation 
schématique  d’une  section 
transversale  du  mésentéron 
au  niveau  de  cette  insertion. 

1  —  Blattidae ;  2  —  Cryptocerci- 

dae\  3  —  Polyphagidae\  4  — Blat- 
tellidae\  5  et  6  —  Blaberidae, 
6  —  sous-famille  des  Blaberinae, 
5  —  autres  sous-familles. 


que  chez  de  nombreuses  autres  espèces  nous  observons  une  répartition  très  différente 
des  tubes  de  Malpighi.  L’axamen  de  nouveau  matériel  nous  permet  d’affirmer  que 
les  tubes  de  Malpighi  sont  insérés  d’une  manière  originale  dans  chacune  des  principa¬ 
les  familles  reconnues  par  McKittrick  (1964)  (v.  tableau). 

Le  caractère  ainsi  défini  s’ajoute  aux  critères  anatomiques,  biologiques  et  de  com¬ 
portement  retenus  par  l’auteur  cité  ci-dessus  et  par  Roth  (1968a,  1968b)  à  l’appui 
d’une  nouvelle  systématique  des  Blattes.  On  peut  le  considérer  comme  l’un  des 
critères  taxinomiques  le  plus  importants  en  ce  qui  concerne  le  sous-ordre  des 
Blattaria. 
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Groupement  des  tubes  de  Malpighi  chez  différentes  espèces  de  Blattes 
placées  dans  le  cadre  systématique  tracé  par  McKittrick 


Sous-ordre  des  Blattaria 


Insertion  des  tubes  de  Malpighi  en: 


3. 

gr. 

famille 

sous-famille 

espèces 

6.  gr. 

4.  gr. 

gr.  dor¬ 

sal  réduit 

gr.  dor¬ 

sal  déve¬ 
loppé 

2.  gr. 

1.  gr. 

Super-famille  Blattoidea 


Cryptocercidae 

Blattidae 


Blattinae 


Polysosterinae 


Cryptocercus  puncta- 
tulus  Scudder 
Blatta  orientalis  L. 
Periplaneta  ameri¬ 
cana  (L.) 

Eurycotis  floridana 
(Walker) 


+ 

+ 

+ 


+ 


Super-famille  Blaberoidea 


Polyphagidae 

Blattellidae  Blattellinae 


Ectobiinae 


Polyphaga  aegyp- 
tiaca  (L.) 

Blattella  germa¬ 

nica  (L.) 

Shawella  couloniana 
(Saussure) 

Symploce  hospes  (Per¬ 
kins) 

Loboptera  decipiens 

(Germar) 

Ectobius  sylvestris 

(Poda) 


Blaberidae  (Blaberoid  complex) 


Zetoborinae  Phorticeca  phoraspoi- 

des  (Walker) 

Blaberinae  Blabera  craniifer 

Burm. 

Blaberus  discoidalis 
Serville 

Eublaberus  posticus 
(Erichson) 

Byrsotria  fumigata 
(Guérin) 

Archimandrita  tessel¬ 
lata  Reim 


+ 

+ 

+ 


+ 

+ 


+ 

+ 


+ 

+ 


+ 


+ 


(Panchloroid  complex) 


P  ycnoscelinae 

Diplopterinae 

Oxyhaloinae 


Epilamprinae 


Pycnoscelus  indi- 
cus  (F.) 

Pycnoscelus  surina- 
mensis  (L.) 

Diploptera  punctata 
(Eschscholz) 

Gromphadorhina  por¬ 
tentosa  Schaum 

Gromphadorhina  cho- 
pardi  Lefeuvre 

Leucophaea  maderae 
(Fabricius) 

N auphoeta  cinerea 
(Olivier) 

Epilampr a  grísea  (De- 
Geer) 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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ESSAI  SUR  UNE  ÉTUDE  COMPARÉE  DU  PATRIMOINE  SPÉCIFIQUE 
D’INFORMATION  DES  TETTIGONIOIDEA  NÉOTROPICAUX  DE  TRINIDAD  (W.  I.) 

Yveline  Leroy 

(Faculté  des  Sciences,  Paris,  France) 

Les  recherches  portant  sur  les  phénomènes  sociaux  s’orientent  actuellement 
de  plus  en  plus  vers  l’étude  des  moyens  d’information.  Certes,  les  échanges,  de  sti¬ 
mulations  entre  individus  ne  constituent  pas  un  critère  suffisant  pour  qualifier  ces 
relations  de  «sociales»  mais  ils  en  sont  néanmoins  l’essence  originelle. 

Une  information  peut  émaner,  comme  peut  être  reçue,  par  un  partenaire, 
un  prédateur  ou  une  proie.  Vis  à  vis  d’un  prédateur,  deux  problèmes  sont  à  résoudre: 
ne  pas  être  repéré  par  celui-ci,  se  soustraire  à  son  action  une  fois  repéré.  Dans 
la  première  situation,  l’insecte  tire  avantage  en  se  rendant  le  moins  «informatif» 
possible.  Les  processus  de  camouflage  sont  indépendants  de  la  présence  du  prédateur 
considéré  comme  stimulus.  Par  contre,  dans  la  seconde  situation:  se  soustraire  au 
prédateur  une  fois  répéré,  un  code  de  stimulation — réponse  est  mis  en  oeuvre. 
En  ce  sens,  ce  second  aspect  des  relations  «proie — prédateur»  s’apparente  aux  rapports 
entre  partenaires.  Dans  les  deux  séries  de  phénomènes,  un  programme  spécifique 
de  stimuli — signaux  est  mis  en  jeu.  C’est  l’étude  comparée  de  ces  programmes  spé¬ 
cifiques  d’information  que  j’ai  entreprise  dans  un  groupe  d’insects  non  sociaux: 
les  Orthoptères  Tettigonioidea.  L’analyse  porte  sur  une  trentaine  d’espèces  originaires 
de  Trinidad. 

Dans  ce  bref  exposé  toutes  les  combinaisons  «stimuli — signaux  réponses»  ne  sau¬ 
raient  être  envisagées.  Quelques  exemples  seront  seulement  résumés. 


A.  Signaux  sonores 

En  dehors  des  stridulations  d’appel,  émises  spontanément,  par  le  mâle  isolé 
sexuellement  mûr,  des  émissions  sonores  peuvent  se  produire  en  réponse  à  un 
stimulus.  ' 


Stimulus 

Réponse 

Exemple 

Léger  contact  á  la  surface 

1.  Cliquetis  de  «contact» 

Anaulocomera  sp. 

du  corps  de  l’insecte 

2.  Stridulations  de  «con¬ 
tact» 

Microcentrum  sp. 

Ctenophlebia  sp. 

Ceraia  hemidactyla 

Forte  pression  latérale  du 
thorax 

Stridulation  dite  «réflexe» 

Cocconotus  chelicercus 

B  Hastes  insularis 

Peucestoides  stridulans 

Emission  sonore  d’un  parte¬ 
naire 

Cliquetis  ou  stridulations. 
Divers  cas: 
a)  réponse  unique 
après 

synchronisée 

> 

b)  réponse  entretenue 
simultanée 
alternée  (choeur) 

Chlorocirtus 

Euthy  rachis 

N  eoconocephalus 

Vestria  viridis 

B.  Stimulations  tactiles 

La  surface  du  corps  de  l’insecte  n’est  pas  également  sensible.  Cinq  zones  senso¬ 
rielles  sont  à  distinguer:  antennes,  pièces  buccales,  pleures  thoraciques,  pièces 
génitales,  face  supérieure  des  tarses. 

Les  réponses  diffèrent  en  fonction  de  la  zone  stimulée  et  de  l’intensité  de  la  sti¬ 
mulation.  Les  variations  spécifiques  sont  importantes. 
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Variations  qualitatives  et  quantitatives  des  réponses  à  la  stimulation  du  tarse 
de  la  patte  métathoracique: 


Nombre 
de  contacts 

Ceraia 

hemidactyla 

Dysonia  sp. 

Stilpnochlora  marginella 

Vestria  viridis 

1  à  5 

Saut. 

_ 

La  patte  se  rétracte. 

Id. 

5  à  20 

— 

Fuite  brusque. 

La  patte  se  soulève. 

Id. 

20  à  50 

Balancement  du 

corps  et  marche. 

Ruade  *  ou  fuite. 

Variations  qualitatives  des  réponses  a  une  pression  laterale  du  thorax: 

Stridulation*:  Cocconotus  chelicercus ,  Bliastes  insularis ,  Peucestoides 
stridalans. 

Dégorgement*:  Anaulocomera. 

Sécrétion  abdominale  *:  Vestria  viridis ,  Moncheca  bisulca. 

Déploiment  des  ailes  et  des  élytres  *:  Moncheca  bisulca ,  Diophanes  sal- 
vifolius. 

Note.  Les  réactions  suivies  d’un  asterix  sont  considérées  comme  ayant  valeur 
d’information. 


C.  Réactions  au  groupement 


Dans  les  exemples  précédents,  les  réponses  obtenues  correspondent  à  des  sti¬ 
muli  expérimentaux  isolés.  Soumis  au  groupement,  les  insectes  peuvent  être  assaillis 
d’information.  Les  réactions  sont  variables  avec  les  espèces.  On  peut  distinguer 
trois  types  de  comportement. 

1.  Les  insectes  sont  immobiles.  S’ignorent  mutuellement.  Il  n’existe  entre  eux 

aucun  échange  d’information  apparent.  Au  moindre  contact,  ils  s’éloignent  du  par¬ 
tenaire  (ex.:  Pycnopalpa  bicordata ,  Dysonia  sp.,  Stilpnochlora  marginella,  Ctenoph- 
lebia  sp.). 

2.  Les  insectes  sont  très  mobiles.  Ils  sautent  à  l’occasion  de  tout  contact,  parfois 
en  stridulant.  L’autotomie  des  pattes  métathoraciques  est  fréquente  (ex.:  Ceraia 
hemidactyla ,  Vellea  cruenta ). 

3.  Les  insectes  sont  assez  mobiles.  A  la  suite  de  divers  constacts  ils  ruent, 

trémulent,  tentent  de  s’agripper  au  partenaire,  émettent  des  stridulations  de  rivalité. 
Certains  secrétent  des  produits  colorés  et  nauséabonds,  d’autres  déploient  des  ailes 
brillamment  colorées.  Des  manifestations  d’agressivité  aboutissent  à  des  rapports 
de  dominance  et  à  une  organisation  hiérarchisée  des  individus  (ex.:  Moncheca 

bisulca ,  Vestria  viridis ). 

Ainsi  parmi  les  différentes  espèces  de  T  etti  gonioidea  étudiées,  une  diversité 
évolutive  des  combinaisons  «stimuli  signaux — réponses»  apparait  liée  à  des  diver¬ 
gences  adaptatives.  Trois  tendances  principales  sont  à  distinguer. 

1.  Des  espèces  homotypiques,  se  caractérisant  par  des  réflexes  lents,  une  activité 

essentiellement  nocturne,  une  absence  de  manifestations  agressives.  Chez  ces  espè¬ 

ces  l’immobilisme  améliore  leur  camouflage. 

2.  Des  espèces  du  type  «sauteur»,  ayant  des  réflexes  rapides,  une  grande  acti¬ 
vité,  diurne  ou  nocturne.  Elles  fuient  brusquement  au  moindre  contact,  s’informent 
mutuellement  par  voie  sonore.  Chez  elles  peu  ou  pas  de  manifestations  agressives.  Vis 
à  vis  des  prédateurs  leur  principale  garantie  est  l’agilité. 

3.  Des  espèces  ayant  un  potentiel  d’information  différencié.  Chez  ces  animaux, 
à  la  suite  de  stimuli,  s’élaborent  des  réponses  variées.  En  groupement,  des  situations 
de  concurrence  ou  d’hostilité  apparaissent  et  se  transforment  en  relation  de  domi¬ 
nance  et  soumission  d’où  découle  l’établissement  de  hiérarchie. 

A  travers  cette  étude  d’éthologie  comparée  il  apparait  que  les  spécialisations 
morpho-éthologiques  sont  variées  et  s’excluent  réciproquement.  La  spécialisation 
vers  le  camouflage  ou  la  fuite  s’oppose  à  la  spécialisation  vers  l’information.  Une 
mise  en  présence  sonore  va  à  l’encontre  d’une  prise  de  contact  kinesthésique, 
la  première  tend  vers  la  réalisation  d’un  choeur  et  la  dispersion  relative  des  indi¬ 
vidus,  la  seconde,  si  les  conditions  spatiales  le  permettent,  conduit  à  une  organisation 
hiérarchisée  établie  à  la  suite  de  rapports  de  concurrence  et  d’agressivité. 

Dès  lors  on  serait  amené  à  considérer  le  développement  du  patrimoine  spécifique 
d’information  et  la  tendance  à  la  socialisation  qui  en  dépend,  comme  une  possibilité 
évolutive  parmi  beaucoup  d’autres. 
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T PIE  WAYS  FOR  FINDING  THE  FEEDING  PLACE  IN  IIONEY-BEES 


I.  A.  Leviseli  enko,  I.  I.  Shalimov  —  H.  A.  JleBueiiKo,  H.  PL  IIIajinMOB 

(Kiev,  USSR) 


The  signal  movements,  or  dances  in  honey-bees  were  extencively  investigated 
by  many  students,  primarily  by  von  Frisch,  but  till  now  some  doubts  may  arise 
about  the  functional  significance  of  dances.  We  attempted  to  study  the  intercon¬ 
nections  between  the  signaling  dancer  and  other  hive  bees  in  order  to  determine 
the  role  of  signal  movements  in  the  orientation  and  in  successful  finding  of  the 
trough.  The  dancer  is  always  surrounded  by  a  circle  of  hive-bees,  which  was  named 
«the  court».  The  behavior  of  bees  during  and  after  the  participation  in  'the  court 
was  under  study. 

Experiments  were  made  on  individually  labelled  bees  in  observatory  hives. 
Before  the  tests  two  sets  of  foragers  were  organized,  which  visited  two  feeding-pla¬ 
ces  at  the  distance  of  300  m  from  the  hive,  but  situated  in  opposite  directions. 
Foragers  were  caught  at  the  troughs  at  their  first  arrival. 

The  continious  recording  of  bees  in  the  courts  was  made  by  photo-  or  cinema¬ 
tographic  camera.  Then  the  time  of  the  participation  in  the  court  and  the  position 
during  the  waggling  part  of  the  dance  were  determined  for  the  bees,  which  were 
caught  at  the  feeding-place  afterwards.  The  behavior  of  more  than  13,000  of  labelled 
bees  was  analysed  in  such  way.  The  obtained  data  are  as  follows. 

More  than  a  half  of  bees  (54%),  which  knew  the  trough  before  and  were 
caught  there  during  the  test  period,  did  not  participate  in  the  court  at  all.  Obviously, 
these  bees  seeked  the  place  in  accordance  with  the  available  stereotype. 

The  bees,  acquainted  with  the  trough  and  participating  in  the  court,  were 
subdivided  to  three  groups:  1)  The  number  of  bees,  which  participated  in  the  court 
of  their  own  dancer,  form  10.8%  of  the  whole  number  of  court  bees.  2)  22.4%  of  bees 
participated  only  in  that  court,  in  which  the  dancer  signalled  about  another  feeding- 
place.  But  the  time  of  searching  flight  in  them  was  six  times  longer,  than  in  the 
bees,  which  received  the  right  information.  3)  Some  bees,  aquainted  with  the  position 
of  the  trough,  participated  in  both  courts  (11.8%).  But  they  visited  the  court  only 
after  the  transition  into  the  court  of  the  dancer,  signalling  about  the  source,  well- 
known  to  them.  This  fact  indicates,  that  bees  are  able  to  determine  the  direction 
of  the  waggle-dance. 

The  behavior  of  real  novices,  with  found  the  certain  trough  by  the  first  time 
in  their  life,  is  of  most  interest.  Most  of  them  (78.8%)  found  the  place  in  accordance 
with  the  information,  obtained  from  the  dancer.  12.5%  of  inexperienced  bees  found 
the  place,  contrary  to  the  one,  which  was  indicated  to  them.  Their  searching  time 
was  three  times  longer,  than  in  the  bees,  which  found  the  right  place.  8.7%  of  no¬ 
vices  came  to  the  trough,  but  they  participated  in  neither  court  before. 

Of  course,  not  all  bees  of  the  court  can  find  the  place.  Only  10%  of  bees 
succeeded  in  this  task,  in  the  broken  country  only  2.3%  succeeded. 

There  are  evidences  about  the  possibility  of  the  perception  of  spatial  information 
during  the  waggle-dance,  but,  from  the  other  side,  the  number  of  foragers,  which 
found  the  trough,  is  small  in  respect  with  the  whole  amount  of  foragers,  participating 
in  the  court.  Obviously,  bees  have  several  ways  to  discover  the  feeding  source: 

1.  The  random  search.  The  discovering  of  a  food  is  guaranteed  by  the  enormous 
reserve  of  foragers,  repeatedly  investigating  the  territory.  In  this  case  the  dancer 
only  activate  other  bees,  stimulating  them  for  the  flight. 

2.  The  search  by  odour  cues,  which  is  operated  by  a  conditional  reflex  for  the 
odour  of  the  food  in  the  bees,  which  communicate  with  the  dancer. 

3.  The  search  by  the  signals  of  the  dance,  which  is  the  most  perfect  form 
of  the  behavior. 

The  usage  of  certain  orientating  cues  by  the  forager  depends  on  its  physiolo¬ 
gical  state,  its  individual  experience  etc.  Surely,  all  three  forms  of  orientation  are 
of  the  high  importance  for  a  colony  and  jointly  provide  a  rapid  recruitment  of  bees 
for  their  foraging  activity. 
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OB  OBYHEHHH  y  HACEKOMBIX 


N.  G.  Lopatina,  I.  A.  Nikitina,  E.  G.  Tschesnoko  va - 
H.  T.  JI  o  n  a  T  h  h  a,  H.  A.  H  h  k  iî  t  h  h  a,  E.  Y.  Li  e  c  h  o  k  o  b  a 

(lÎHCTUTljT  $U3U0A02UU  UM.  IL  II.  11(16  J106CI  AH  CCCP,  Jleuumpad,  CCCP) 

CnocoÔHOCTL  k  oôyneHHK)  imipoKo  BapBiipyeT  y  pa3HBix  npe^CTaBiiTeJien  naceKO- 
MLIX  B  CBH3II  C  pa3JIHHH0ÍÍ  BBICOTOÌI  OpraHII3an;iIH  IIX  HepBHOH  CIICTeMBI. 

Bce  HaceKOMBie  oôJia^aioT  Hanôojiee  npocTBiMii  (|)opMaMii  oôynemin  Tima  npiiBti- 
KamiH  n  cnocoSnocm  k  o6pa30Banmo  h  yrameHHio  ycjioBHBix  CBH3en  Ha  oAimoHHBie 
CTIIMyjIBI.  J],OKa3aHBI  CnOCOÔHOCTB  K  BBipaÔOTKe  yCJIOBHBIX  CBH3en  y  HaceKOMBIX  II  B  JIII- 
hiihohhoh  cTa^nii  (HiiKiiTiiHa,  1958)  h  coxpaHeHHe  9THX  HaBBiKOB  y  HMaro  (Topn,  1960). 

y  BBicnnix  HaceKOMBix  mohîho  naÔJiiOAaTB  h  6ojiee  coBepineHHBie  $opMBi  oöyneHim. 
3to  oôycjioBjieHo  HajinnneM  y  hiix  ôojiee  tohko  ÆH(J)(|)epeHii,HpoBaHHOH  pepenpim 
BiieniHiix  pa3ApaHieHim  (IIIoBeH,  1953),  6ojiee  bbicokhm  ypoBiieM  pa3BHTHH  rojioBHoro 
raiirjniH  (3aBap3im,  1954),  a  Tannce  ôojibihiim  AnWepeHAiipoBamieM  MycKyjiBHoro 
annapaTa,  KOTopoe  no3BOJineT  BBipa6aTBiBaTB  JionaJiBHBie,  BBicoKocneH,iiajiii3iipoBaHHBie 
ÆBiiraTejiBHBie  ycJiOBHBie  pe$jieKCBi. 

IIccjie^OBaHiie  IIlHeiipjia  (1953)  n  Beiica  (1953)  CBH^eTejiBCTByioT  o  bbicokoh  njia- 

CTHHHOCTH  nOBe^GHIIH  II  CnOCOÔHOCTII  K  OÔyHeHHIO  B  HaÔlipiIHTe  o6lH¡eCTBeHHBIX  Ha- 
CeKOMBIX. 

Hanôojiee  ^eTajiBHBie  iiccjieAOBaHim  b  stoîî  oôJiacTii  ôbijiii  npoBe^eiiBi  aBTopaMii 
il  ^pyniMii  coTpyAHHKaMii  jiaôopaTopnn,  pynoBO^iiMoi  npo(|).  M.  E.  JIoôameBBiM,  Ha 
oflHOM  113  npe^cTaBHTejien  oônjecTBeHHBix  HacenoMBix  —  MeAOHocuoii  nnejie.  3tii  hc- 
cjieflOBaHHH  noKa3ajni  bo3mo>khoctb  o6pa30BaHiiH  y  nneji  Bcex  biiaob  BHyTpeHnero 
TopMOH<eHHH,  BKJHonaH  ycjioBHBiii  TopM03  h  cjieflOBBie  ycJiOBHBie  pe$JieKCBi,  a  TaKHie 
CJIO/KHBIX  CHCTeM  yCJIOBHBIX  CBH3eH,  TpeÔyiOIAIlX  BBICOKOH  CTeneHII  IIHTerpaTIIBHOH  ßen- 
TejiBHOCTii  rojioBHoro  M03ra.  K  nocjie^iniM  othociitch  BBipaôoTKa  CTepeoTima  pa3jinn- 
Hon  CTeneHii  cjiohœoctii  ii  ycjioBiiBix  cBH3eii  Ha  KOMnjieKCBi  n  penn  pa3^pa>KHTejieii. 

yKpenjieHHe  pe$jieKC0B  b  onpeflejieHHon  nocjieflOBaTejiBHOCTii  npiiBO^iiT  k  ciiiiTe3y 
AaHHBix  pe$JieKCOB  b  cncTeMy.  Ilpii  o6pa30BaHiiH  ycjioBHBix  pe^JieKcoB  Ha  KOMnjieKc 
n  penn  pa3^paîKHTejieH  y  nneji  HaôjnoAaeTcn  nocTenemioe  (J)opMnpoBaHiie  «<|)yHKii;iio- 
HaJIBHOrO  KOMÔHHapiIOHHOrO  peHTpa».  B03M0ÎKH0CTB  CIIHTe3IipOBaHIIH  KOMnOHeHTOB  no- 
Ka3BiBaeT  3iiaHHTejiBHoe  coBepmeHCTBo  aiiajiiiTHKO-CHHTeTHHecKoii  ^enTejiBHocTii  HepB- 
höh  CHCTeMBi  Me^OHocHon  nnejiBi  (JIonaTiina,  HecHOKOBa,  1959,  1961). 

IIpn  iiccjieÆOBaHim  Bcex  $opM  ycJioBHope^jieKTopHoñ  ^enTejiBiiocTii  y  mgaohochoh 
nnejiBi  HaÖJno^aeTcn  ôojiBinan  inmiiBHflyajiBHaH  H3MeHHiiBOCTB,  iiMeioiqaH  rayccoBCKoe 
pacnpe^ejiemie.  Ü0Ka3aHa  3aBnciiMocTB  ycJiOBHopec|)jieKTopHoro  OTBeTa  ot  cJni3iiHecKOH 
CIÎJIBI  B03AeiÎCTBIIH  BHeiHHHX  $aKTOpOB. 

Banmo  otmgthtb  cnocoÔHOCTB  bbichiiix  naceKOMBix  k  HcnojiB30Bamno  panee  npn- 
oôpeTeHiioro  iiH^HBii^yaJiBHoro  onBiTa  b  hoboii  cnTyapim  (HecHOKOBa,  1959).  Ilpii 
3TOM  iiaôJiioflaeTCH  3HanHTejiBHan  njiacTiiHHocTB  hx  noBeAemm,  ocHOBaHHaa  Ha  cno- 
coÔHOCTii  nepecTpaiiBaTB  cjiojKHBnmecH  CHCTeMBi  BpeMeHHBix  CBH3eii  cooTBeTCTBeHHo 
HOBBIM  yCJIOBIIHM  BHeHIHeil  Cpe^BI.  IIOCJieflHHH  CnOCOÔlIOCTB  B  3HaHHTeJIBHOH  CTeneHii 
Onpe^eJIHCTCH  HHAHBHAyaJIBHBIMH  OCOÔeHHOCTHMH  IiepBHBIX  npopeCCOB,  B03paCT0M  ÎKII- 
BOTHoro  h  cTeneHBio  TpeHnpoBaHHOCTH  no^BHHîHocTH  HepBHBix  npon;eccoB. 

^aHHBie  A.  K.  BocKpeceHCKoii  (1957)  ji;aioT  bo3moîkhoctb  3aKJiiOHHTB,  hto  rjiaBHBiM 
MeCTOM  3aMBIKaHIÎH  BpeMeHHBIX  CBH3eñ  HBJIHIOTCH  TpilÖOBHflHBie  Tejía  Ha^rJIOTOHHOTO 
raHTjiHH. 

OôyneHne  naceKOMBix  nMeeT  pn^  oco6eimocTeii.  3to  npenì^e  Beerò  HeoÔBinaiiHaH 
cKopocTB  oôyneHHH  b  onpe^ejieHHOH  CHTyapnii,  hto  cBH3aH0,  no-Bii^HMOMy,  c  bbicokoh 
cnen;iiajiii3aH;iieii  npopeccoB  oôyneHHH,  ocymecTBJimomeii  HeBOSMomiyio  æjih  bbicihiix 
n03B0II0HHBIX  ÎKHBOTHBIX  KOHI^eHTpapHIO  HepBHBIX  npOpeCCOB. 

BBicoKan  cnocoÖHOCTB  k  oöyneHHio  onpe^eJineT  y  HaceKOMBix  cjiohîhoctb  h  njia- 
CTIIHHOCTB  HX  HHCTHHKTIIBHBIX  (|)OpM  HOBe^eHHH  —  CH0C06h0CTB  OpiieHTIipOBaTBCH 
b  npocTpancTBe  (JlaH^ayep,  1957;  JIoôameB,  1962),  $opMiipoBaHHe  cnruajiBHOii  Aen- 
TejiBHOCTH  (JIonaTiraa,  1958),  accHMHJiHpino  mojio^bix  HH^iiBii^yyMOB  b  oômecTBemioH 
5KH3HH  (IÜHeiipjia,  1953). 

TaKHM  o6pa30M,  y  o6in;ecTBeHHBix  naceKOMBix  OTMenaiOTcn  BBicoKan  cTeneiiB  o6y- 
HeHiin  il  ftjiHTejiBHoe  coxpaHeime  hbbbikob  b  hoboii  ciiTyapnii.  ycJiOBHBie  cbh3ii  Hace- 
KOMBix  $eHOJioniHecKii  (JIo6ameB,  1951;  IÜHeHpjia,  1953,  h  Ap.)  h  no  MexaiiH3My  3a- 
MBiKaimn  (o5pa30Bamie  hoboto  $yHKii;HOHaJiBHoro  o6T»eAHHeHHH  nepBHBix  sJieMeHTOB 
(KapaMHii  ii  CepreeB,  1967)  He  oTJinnaiOTCH  ot  tbkobbix  y  no3BOHOHHBix. 

Ilpii  pa3JiHHHOH  Mop(|)OJiorHH  BBicHiero  M03T0B0T0  ii;eHTpa  b  AByx  (|)njioreHeTHHe- 
CKIIX  pHAaX  CXOACTBO  (|)yHKn;HOHaJIBHBIX  CBOHCTB  BBICmeH  HepBHOII  ABHTeJIBHOCTII  n03B0- 
AHGT  roBopiiTB  o  napaJuiejiH3Me  b  hx  3BOJnoii;nH  (JIoôameB,  1959). 

B  3aKJiiOHeHHG  cJieAyeT  noAnepKHyTB  Hannnne  b  aHaTOMnnecKOM  CTpoemiii  tojiob- 
hoto  raHTjiiin  HaceKOMBix  orpaHiiHiiTejieii  AaJiBHenmeH  sbojhoahh  iix  CHHTeTiiHecKoii 
AeaTejiBHOCTH.  Co3AaeTcn  npeACTaBJiemie,  hto  y  HaceKOMBix  nponBiuicn  MaKCHMyM  Toro, 
hto  MO>KeT  A&TB  opraHH3an;HH  n;eHTpajiBHOH  nepBHoii  CHCTeMBi  noAOÔHoro  Tima. 
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QUELQUES  PROBLÈMES  LIÉS  À  L’EXISTENCE  DE  MUCOPOLYSACCHARIDES 

ACIDES  DANS  LES  TISSUES  D’INSECTES 


R.  M  a  r  t  o  j  a,  A.  M.  Cantacuzène 
(Faculté  des  Sciences,  Paris,  France) 

Depuis  l’introduction  de  la  méthode  au  bleu  alcian  pour  l’identification  des  mu¬ 
copolysaccharides  acides  (MPSA),  les  tissus  d’insectes  ne  peuvent  plus  être  consi¬ 
dérés  comme  dépourvus  de  ces  composés.  Leur  répartition  dans  des  organes  aussi 
différents  que  le  mesenteron,  les  tubes  de  Malpighi,  les  glandes  annexes  mâles,  les 
cuticules  ou  les  centres  nerveux,  suggère  qu’ils  puissent  remplir  des  rôles  physiolo¬ 
giques  multiples.  Nous  envisagerous  seulement  ces  doux  dernières  localisations. 

Les  MPSA  cuticulaires,  étudiés  ici  dans  l’ordre  des  Orthoptères,  sont  de  deux 
types:  sulfatés  dans  l’endocuticule,  carboxylés  dans  la  sous-cuticule.  Leur  répartition 
varie  selon  les  régions  du  corps,  et,  dans  les  révêtements  du  tube  digestif,  selon 
le  régime  alimentaire.  Leur  présence  caractérise  les  régions  tégumentaires  souples 

(membranes  inter-segmentaires,  épiméroides,  épisternoides) ,  celles  qui  sont  soumises 
à  de  fortes  pressions  (dents  du  gésier  des  Ensifères),  enfin  les  régions  très  défor¬ 
mables  (jabot  des  Ensifères,  régions  interglandulaires  du  rectum).  La  structure 
du  tégument  est  très  complexe  dans  les  régions  où  les  MPSA  sous-cuticulaires  sont 
abontants;  de  véritables  nappes  de  MPSA  s’insinuent  entre  les  strates  de  l’endocuticule 
(conduit  anal  et  membranes  intersegmentaire  des  Ensifères,  glandes  rectales  des 
Acridiens).  La  sécrétion  des  MPSA  sulfatés  est  préexuviale,  alors  que  celle  des 
MPSA  carboxylés  se  poursuit  après  la  mue.  Aux  MPSA  cuticulaires  peut  être  rattaché 
le  liquide  de  mue,  très  riche  en  composés  carboxylés.  Peut-être  ce  liquide  tire-t-il 
en  partie  son  origine  des  MPSA  de  la  sous-cuticule,  puisqu'on  note  une  certaine 
similitude  dans  leurs  affinités  tinctoriales;  mais  le  cas  des  trachées  montre  que 

ces  composés  peuvent  avoir  une  origine  différente  (hemolymphe,  par  exemple). 
En  résumé,  les  MPSA  cuticulaires,  qu’ils  soient  ou  non  en  rapport  avec  la  mue, 

peuvent  être  considérés  du  point  de  vue  chimique  et  physiologique,  comme  une 

sorte  d’équivalent  de  la  synovie  des  Vertébrés. 

La  presence  de  MPSA  carboxylés  dans  les  centres  nerveux  des  insectes  pose 
de  tout  autres  preblèmes.  Ces  composés,  considérés  encore  récemment  comme  caracté¬ 
ristiques  d’un  nombre  très  restreint  d’insectes,  ont  été  mis  en  évidence  dans  les  gan¬ 
glions  nerveux  de  tous  les  Arthoropodes.  Toutefois,  dans  les  différentes  classes 
de  l’embranchement,  ces  substances  présentent  une  certaine  diversité  chimique.  Chez 
les  Insectes,  il  existe  une  variabilité  en  fonction  de  l’ordre  et  de  l’état  physiologique 
de  l’individu.  Des  diverses  hypothèses  concernant  le  fonction  physiologique  de  ces 
composés  (rôle  de  soutien,  maintien  de  la  constance  ionique,  rôle  trophique),  la  der¬ 
nière  nous  semble  le  mieux  en  accord  avec  nos  observations  histophysiologiques 
et  nos  données  expérimentales. 
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HCCJIEßOBAHHE  rOPMOHAJIBHOrO  MEXAHH3MA  ^HAriAYBEI 
PIERIS  BRASSICAE  C  HCII0JIB30BAHHEM  B  KAHECTBE 
TECTA  IIAPA3HTA  PTEROMALUS  PUPARUM 

V.  A.  Maslennikova  —  B.  A.  MacjieHHHKOBa 

( EuojiozunecKuü  HayHHo-uccjiedoearejibCKuü  uhctutijt  Jlenumpadcnozo 

eoe.  ynueepeurera,  CCCP) 

K  MOMeHTy  OKyKJiHBaHHH  KyKOJiKH  Pieris  brassicae  eme  ÖHnoTeHpnajiBiiBi  b  otho- 
memm  ,n;Hanay3Li.  3KcxpeMajiBHBiMH  B03^;encTBHHMH,  b  nacTHOCTii  HarpeBamieM  oôJiacTH 
no^rjioTonHoro  raHrjniH  30  200 — 300°  C  c  noMonpbio  aJieKTpnnecKoro  TepMonayTepa, 
moîkho  BepnyTL  k  aKTiiBHOMy  pa3BHTiiio  ^0  100%  KynojiOK,  pa3BHBaion]¡HxcH  b  CTporo 
,n,eTepMHHHpyioni;nx  ÆHanaysy  ycjioBiinx. 

Tanoe  îKe  B03^encTBne  Ha  KynojioK  10-  h  30-AHeBHoro  B03pacTa  He  BBi3BiBaeT  omi- 
caimoro  3(|)(|)eKTa.  KpoMe  Toro,  HarpeBaHHe  b  oèjiacTii  ôpionma  Tannée  He  npiiBOftiiT 
K  IIHBepCHH  pa3BHTHH. 

TaKHM  o6pa30M;  HHaKTiiBan,HH  CHCTeMLi  M03r  -f-  npoTopaKaJiLHLie  >Kejie3Bi  y  Kanycx- 
HOH  OeJiHHKH  He  3aKaHHHBaeTCH,  Kan  y  Hyalophora  cecropia,  k  MOMeHTy  OKyKJiHBaHHH, 
a  npojiOJiHîaeTCH  em;e  b  Tenemie  10 — 14  ßHeii  nocjie  OKyKJiHBamm.  OOpaiiiMOCTL  npo- 
n;ecca  fteTepMHHapiiii  ,n,Hanay3Bi,  npoHcxo^Hipan  Ha  TaKoii,  Ka3aJiocB  6li,  no3^Hen  $a3e, 
CBH^eiejiLCTByeT  0  tom,  hto  imaKTiiB  aipm  ciicxeMBi  M03r+npoTopaKaJiBHBie  >Kejie3Bi 
npoHCxofliiT  He  nacciiBiio  h  cnoHTaHHo,  a  HBJineTCH  npopeccoM  aKTiiBHoro  noAaBJiemiH 
ee  Kamm-To  cnepin^HnecKHM  (JmKTopoM  fliianay3Bi. 

JIH  BLIHCHeHHH  OCoOeHHOCTeH  rOpMOHaJIBHOII  peryjIHH,HII  KyKOJIOHHOH  ^Iianay3LI 
Pieris  brassicae  ncnojiB30BajiCH  b  KanecTBe  TecT-06'BeKTa  napa3HT  ee  KyKOJioK  Hae3^Him 
Pteromalus  puparum.  npe^mecTByroiipiMH  Hccjie^oBaHHHMii  ycTaHOBJieHO,  hto  ,n,iianay3a 
Pteromalus  peryjmpyeTCH  oftHOBpeMerrao  TpeMa  (^aKTopaMii:  <J)OTonepHo,n;oM,  TeMnepa- 
TypOH  H  ropMOHaJILHLIMH  B03^eHCTBHHMH  CO  CTOpOHLI  X03HIIHa.  BLICOKaH  HyBCTBHTeJIB- 
HOCTB  nTepoMajiioca  k  ropMOHajiLHtiM  CTHMyjiaM  xo3niiHa  11  ^ocxaTonHo  noßpoÖHBie 
CBe^eHHH  o  $aKTopax,  peryjiHpyiomiix  ero  ^nanay3y,  hbhjihcb  Ha^enmon  npemnocBui- 
KOH  HcnojiL30BâHHH  9Toro  Bii^a  flJiH  opeHKn  ropMOHajiBHoro  öajiaHca  y  3iianay3npyio- 
rn;Hx  KyKOJioK  xo3HHHa. 

npe^BapHTejiBHo  nepeTHHyTBie  no3aAH  rpyÆH  b  nepBBie  nacBi  nocjie  oKynjiiiBamm 
KyKOJiKH  Pieris  brassicae  3apanîaJiHci>  Hae3,u,HHKOM.  üocjie  3apa>KemiH  ohbithbih  MaTe- 
piiaji  co^epHiaJica  npn  18°  b  16-nacoBOM  ¿pie  (noporoBOM  æjih  ^OTonepiiOAnnecKon  peaK- 
h;hh  napa3HTa).  Ilo  KOJinnecTBy  ^Hanay3HpyioHi;iix  oeoöen  napa3iiTa  mohîho  obijio  cy- 
3HTB  O  ^HHaMHKe  TOpMOHaJIBHBIX  npopeCCOB  y  X03HIIHa. 

Ecjih  HHaKTHBapHH  CHCTeMBi  M03r -f- npoTopaKajiBHBie  Hiejie3Bi  y  OejiHHKii  —  nac- 
CHBHBiH  npopecc,  He  TpeôyiomHH  npncyTCTBHH  ^pyrnx  <|)aKTopoB,  yrHexaiom,iix  hx  ¿jeH- 
TeJIBHOCTB,  TO  pe3yJIBTaTBI  OHBITOB  nO  9TOH  CXeMe  flOJDKHBI  ÔBITB  CJie^yiOipHMH:  B  ro- 
jiOBHBix  (¿parMeHTax,  r^e  eipe  HeKOTOpoe  BpeMH  npoftOJiîKaeTCH  ceKpepnn  ropMOHa 
M03ra  h  9KflH30Ha,  AHanay3iipyioiH;Hx  napa3HTOB  æojdkho  6bitb  MeHBme,  neM  b  ôpiorn- 
HBix  (|)parMeHTax,  Ky^a  H3-3a  jinraTypBi  ropMOHBi  He  nocTynajm.  Ornano  pe3yjiBTaTBi 
OnBITOB  OKa3aJIHCB  HHBIMH  (cm.  Taôjrapy). 


3aBHCHM0CTB  HacTyHJieHHH  mnanay3Bi  y  Pteromalus  puparum 
ox  ero  jioKajiH3aH,Hii  b  oprami3Me  X03HHHa 


CpOKH  3apa>KeHHH 

çPoTonepHOHH- 

necKHe 

yCJIOBHH 

cosepwaHHH 

X03HHHa 

A 0  onepan,HH 

rOJIORHOH  $parMeHT 

BpiomHOH  $parMeHT 

KOJIHHe- 

CTBO 

°/o  nna- 
nay3bi 

KOJlHHe- 

CTBO 

%  fliia- 
nay3H 

f 

4 

56 

33 

107 

70 

1-e  cyTKii  nocjie 

12 

48 

98 

31 

64 

OKyKJiHBaHHH 

14 

50 

95 

64 

89 

4 

27 

100 

35 

42 

10-e  cyTKii  nocjie 

12 

203 

99 

177 

62 

OKyKJiHBaHHH 

16 

77 

65 

167 

35 

IIojiyneHHBiH  9$(|)eKT  noKa3BiBaeT,  hto  KyKOJiOHHan  AHanay3a  KanycTHon  ôejiHHKii 
He  MOHieT  6bitb  oOnncHeHa  tojibko  oTcyTCTBneM  b  ,n;Hanay3npyioin;eM  opraHH3Me  rop- 
MOHa  M03ra  h  9K,n;n30Ha.  üo-BH^HMOMy,  b  ee  (JopMiipoBaHHii  npHHiiMaiOT  ynacTHe  iiHBie 
(|)aKTOpBI  ropMOHaJIBHOII  H  JIH  HeËporopMOHaJIBHOH  npnpOABI,  KOTOpBie  B  npOTHBOHOJIOm- 
HOCTB  ropMOHaM-aKTHBaTopaM  ^encTByiOT  HHrnônpyioinie  Ha  Mop^oreHeranecKHe 
npon;eccBi. 
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CYCLICAL  BELIAVIOUR  IN  MOSQUITOS 
P.  F.  Mattingly 

(British  Museum  of  Natural  History,  London,  U.  K.) 


Data  are  available  regarding  the  24-hour  biting  cycles  of  more  than  120  species 
of  mosquitos.  They  fall  roughly  into  six  categories: 

1.  Mosquitos,  such  as  Haemagogus  spp.  transmitting  jungle  yellow  fever  in  South 
America,  with  their  biting  peak  around  midday. 

2.  Species  such  as  Aedes  aegypti  and  the  vector  of  Pacific  filariasis,  Ae.  polyne- 
siensis ,  with  a  peak  in  the  late  afternoon. 

3.  Species  reaching  their  peak  shortly  after  sunset,  including  Ae.  africanus ,  the 
forest  vector  of  yellow  fever  in  Africa,  and  various  Mansonia  spp.  transmitting 
Brugian  filariasis  in  South-East  Asia. 

4.  Species  with  an  ill  defined  peak  around  midnight,  such  as  the  vector  of  urban 
filariasis,  Culex  pipiens  fatigans. 

5.  Important  malaria  vectors  such  as  Anopheles  balabacensis  and  An.  gambiae 
with  a  peak  shortly  before  dawn. 

6.  Species  such  as  the  malaria  vector  An.  funestus  with  their  peak  shortly  after 
daybreak. 

These  cycles  are  often  remarkably  constant  and,  presumably,  therefore,  impor¬ 
tant  in  the  life  of  the  species.  Variations  when  they  do  occur,  prompt  interesting 
questions  regarding  behaviour  and  ecology.  Biting  cycles  showing  little  difference 
in  quite  different  localities  include  those  of  An.  gambiae  in  Nigeria  and  Uganda  and 
Mansonia  fuscopennata  at  different  heights  above  ground  in  two  different  forests  in 
Uganda.  The  biting  cycle  of  the  latter  changes  markedly  outside  the  forest,  espe¬ 
cially  in  houses.  M.  uniformis  shows  similar  changes  in  different  environments  in 
Malaya. 

These  biting  cycles  are  certainly  affected  by  environmental  factors  but  endoge¬ 
nous  factors  are  also  involved.  This  is  particularly  evident  in  species  such  as 
An.  gambiae  where  the  build-up  to  the  morning  peak  takes  place  during  the  middle 
of  the  night  when  environmental  conditions  are  almost  static.  One  such  endogenous 
element,  the  so-called  internal  «clock»  was  first  studied  in  relation  to  the  oviposi- 
tion  cycle  of  Ae.  aegypti.  This  species,  when  maintained  in  a  natural  12-hour  light — 
12-hour  dark  regime,  has  its  eviposition  peak  towards  the  end  of  the  light  period. 
Initiation  of  the  cycle  depends  on  the  receipt  of  a  light  cue  in  the  form  of  a  change 
from  light  to  dark.  Exposure  to  light  for  only  5  seconds  will  induce  a  regular  ovi- 
position  rhythm  persisting  for  several  days  in  continuous  darkness. 

Such  cycles  are  population  phenomena,  recorded  in  terms  of  the  proportion  of 
the  population  ovipositing  at  different  times.  Consideration  of  the  contribution  by 
individual  mosquites  throws  further  light  on  the  role  of  the  clock.  In  Ae.  aegypti , 
in  the  tropics,  some  40  hours  elapse  between  the  blood  meal  and  oviposition,  but  ovi- 
position  is  restricted  by  the  «clock»  to  a  particular  part  of  the  24  hours.  Mosquites 
becoming  ready  to  oviposit  outside  the  permitted  period  withhold  their  eggs  until  the 
equivalent  period  during  the  next  24  hours  thus  producing  the  characteristic  24-hour 
cycle. 

The  role  of  the  «clock»  has  also  been  studied  in  relation  to  the  24-hour  activity 
rhythm  in  An.  gambiae ,  using  automatic  sound  recording  apparatus.  Here  also  the 
«clock»  prescribes  the  period  during  which  activation  by  change  from  light  to  dark 
can  take  place.  In  a  12-hour  dark — 12-hour  light  regime  there  is  no  response  to 
a  light-off  signal  until  21  hours  after  the  beginning  of  the  dark  period  (i.  e.  9  hours 
after  the  ensuing  change  to  light).  At  21  hours  the  response  is  slow,  taking  about 
2  hours.  As  the  24th  hour  is  approached  it  speeds  up  but  it  is  always  of  the  order 
of  minutes,  suggesting  that  a  hormonal  rather  than  a  neural  mechanism  is  involved. 
The  rhythm  persists  in  continuous  darkness  but  is  lost  in  continuous  light. 

Another  endogenous  element  thought  to  be  involved  in  the  biting  cycle  of 
An.  gambiae  concerns  the  readiness  of  the  mosquito  to  feed.  The  oviposition  peak  is 
reached  shortly  after  dark,  at  the  opposite  end  of  the  dark  period  to  the  biting  peak. 
It  is  suggested  that  the  latter  may  arise  largely  from  females  ovipositing  at  the  time 
of  the  evening  peak  and  feeding  later  the  same  night.  This  probably  accounts  in  part 
for  the  morning  biting  peak.  However,  evidence  from  the  field  suggests  that  too  few 
An.  gambiae  feed  on  the  night  on  which  they  oviposit  to  account  for  the  whole  of 
the  peak. 

In  M.  fuscopennata  the  reverse  obtains.  The  biting  peak  is  reached  shortly  after 
nightfall,  the  oviposition  peak  following  at  the  latter  end  of  the  night.  It  is  suggested 
that  females  ovipositing  at  the  peak  time  do  so  too  late  to  feed  on  the  same  night 
and  instead  contribute  to  the  biting  peak  the  following  evening.  This  is  supported 
by  the  fact  that  roughly  the  same  proportion  of  parous  females  come  to  bite  at  diffe- 
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rent  times  of  the  night.  However,  have  also,  the  situation  has  since  proved  more 
complex.  Less  work  has  been  done  in  higher  latitudes  but  there  are  some  interesting 
observations  on  the  oviposition  cycle  of  Culex  tarsalis  in  the  state  of  Washington. 

Here  there  is  a  direct  response  to  both  light  on  and  light  off  signals.  No  rhythm  is 

detectable  in  either  continuous  light  or  continuous  dark.  Experiments  with  different 
light  regimes  have  failed  to  produce  any  evidence  of  the  presence  of  a  «clock».  This 
might  be  an  example  of  a  more  general  phenomenon  whereby  the  «clock»  assumes 
less  importance  in  higher  latitudes.  It  would  be  interesting  to  compare  C.  tarsalis 

from  California,  or,  perhaps,  C.  pipiens  in  which  there  is  a  genetic  cline  extending 

from  the  south  temperate  zone  to  the  far  north. 


SUMMER  DIAPAUSE  IN  THE  COLORADO  BEETLE  ( LEPTINOTARSA 

DECEML1NEATA  SAY) 

I.  F.  Minder  —  H.  ®.  M  h  h  ß  e  p 

(Institute  of  Evolutionary  Morphology  and  Ecology  of  Animals, 

Acad.  Sci.  USSR,  Moscow,  USSR) 

The  Colorado  beetle  has  in  its  native  land  (South-West  of  North  America)  two 
periods  of  rest  —  in  winter  and  in  summer.  This  latter  period  coincides  with  the  most 
droughty  months  when  beetles  dig  into  the  soil  avoiding,  thus,  the  harmful  influence 
of  the  drought. 

In  countries  with  moderate  climate  where  the  Colorado  beetle  successfully  distri¬ 
butes  the  summer  period  of  rest  looses  its  protective  role  and  up  to  recently  the 
winter  diapause  only  was  considered  to  be  characteristic  of  the  Colorado  beetle  in  the 
zone  of  moderate  climate. 

However,  when  studying  the  Colorado  beetle  in  Uzhgorod  region  (1960—1961) 
some  hibernated  beetles  of  the  first  generation  were  found  to  stop  feeding,  dig  into 
the  soil  and  stay  there  for  about  a  month.  Such  a  state  coincides  with  the  period 
of  high  temperatures  and  low  relative  humidity  and  was  referred  as  «summer  dia¬ 
pause»  or  «summer  dormancy»  (Ushatinskaya,  1961;  Petrova,  1962). 

In  1962  the  investigation  of  summer  rest  in  the  Colorado  bettle  was  continued 
in  collaboration  with  D.  V.  Petrova  on  beetles  of  the  first  and  second  generations. 
It  was  noted  that  about  50%  of  beetles  at  an  average  of  the  hibernated  population 
digged  into  the  soil  for  a  period  from  1  to  36  days.  A  vast  majority  (up  to  80—90%) 
stayed  there  not  very  long  (up  to  10  days).  Such  a  phenomenon  was  being  observed 
during  the  June— August  and  was  connected  with  no  noticeable  changes  of  metabo¬ 
lism  in  beetles.  They  were  close  to  feeding  and  reproducing  beetles  by  the  activity 
of  physiological  processes. 

The  period  spent  by  the  beetles  in  the  soil  was  limited  and  only  exceeded  during 
the  period  between  June  15th  and  July  20th.  Their  number  in  the  reproducing  popula¬ 
tion  of  beetles  varied  by  years  from  3  to  8%.  By  the  level  of  metabolism  such  beetles 
are  close  to  those  in  the  state  of  winter  diapause.  Therefore  we  consider  it  right 
to  refer  the  state  of  rest  which  occurs  in  summer  and  lasts  for  a  long  time  as  summer 
diapause. 

The  largest  amount  of  beetles  in  the  state  of  diapause  was  noted  between  June 
30th  and  July  10th;  afterwards  their  number  in  soil  diminished  as  some  beetles  came 
onto  the  surface.  The  last  beetles  came  from  the  soil  were  registered  on  the  7th  of 
August. 

The  temperature  conditions  during  three  years  of  our  observations  (1960 — 1962) 
greatly  varied.  Only  in  1961  the  temperature  of  the  period  of  beginning  of  the 

diapause  was  rather  high  (from  19  to  24°).  In  19R0  and  1962  the  temperature  in 

June— July  was  much  lower  and  varied  from  15  to  19°. 

As  to  the  air  humidity,  the  region  under  study  is  characterized  by  a  general 
high  humidity  which  does  not  fall  below  50—60%  even  during  the  most  hot  months. 

All  this  gives  us  the  right  to  ascertain  that  the  summer  diapause  of  Colorado 
beetle  is  caused  not  only  by  the  direct  environmental  influence.  In  an  insignificant 

part  of  the  specimens  of  beetles  in  population  a  tendency  to  form  the  summer 

diapause  may  be  preserved  hereditarily.  Such  suggestion  is  confirmed  by  the  observa¬ 
tions  carried  out  in  1964  on  the  progeny  of  specimens  which  had  digged  into  the 
soil  in  1963:  52%  of  specimens  had  the  summer  diapause  whereas  in  control  speci¬ 
mens  the  occurrence  of  summer  diapause  attained  only  8%. 

The  occurence  of  diapause  in  some  beetles  in  summer  under  the  conditions  of 
moderate  climate  can  be  regarded  as  an  adaptation  which  guarantees  the  survival 
of  the  species  under  unfavourable  conditions  of  the  vegetation  period. 


27  Tpynw  XIII  M3K 


417 


NUTRITION  AND  WINGLESSNESS  IN  THE  APHID  MYZUS  PERS1CAE 

Th.  E.  Mittler 

(Division  of  Entomology,  University  of  California,  Berkeley,  U.  S.  A.) 


When  adult  apterous  M.  persicae  that  have  been  reared  on  radish  seedlings  are 
transferred  to  a  chemically  defined  artificial  diet  that  is  nutritionally  adequate  (i.  e., 
is  able  to  sustain  many  successive  generations  of  the  aphid;  Dadd  a.  Mittler,  1966), 
the  majority  of  the  larvae  that  are  deposited  by  these  adults  develop  into  alatae  on 
such  a  diet  (Mittler  a.  Dadd,  1966).  However,  on  diets  from  which  certain  amino 
acids  (methionine,  histidine,  isoleucine,  in  particular)  are  omitted  individually  or  in 
groups,  such  larvae  grow  poorly  and  develop  predominantly  into  apterae  (Dadd, 
in  press). 

Subsequent  work  has  shown  that  the  proportion  of  larvae  to  be  diverted  to  the 
apterous  course  of  development  also  increases,  and  progressively  so  to  high  levels,  as: 

1)  the  total  amino  acid  level  is  decreased  below  2.4%  or  increased  above  4.8%. 
(routine  level  =  2.4%;  min.  apt.,  good  growth); 

2)  the  methionine  level  is  decreased  below  0.01%,  but  not  by  increases  up  to 
0.08%  (r.  1.  =  0.04%;  min.  apt.,  opt.  growth); 

3)  the  sucrose  level  is  decreased  below  7.5%  or  increased  above  15%  r.  1.  —  15%; 
min.  apt.,  opt.  growth); 

4)  the  potassium  phosphate  level  is  decreased  below  0.25%  or  increased  above 
0.5%  (r.  1.  =  0.2% ;  min.  apt.;  opt.  growth). 

Reduction  in  the  level  or  even  omission  of  all  the  dietary  vitamins,  ascorbic  acid, 
or  trace  minerals  has  little  effect  on  the  morph  of  larvae  until  their  mothers  have 
been  deprived  of  these  nutrients  for  10—15  days,  even  though  larval  growth  dimi¬ 
nishes  markedly  as  the  dietary  level  of  these  nutrients  is  decreased  to  zero. 

Maternal  starvation  for  1—2  days  or  maintenance  on  pure  sucrose  solution  causes 
larvae  that  are  subsequently  deposited  and  raised  on  a  complete  diet  to  become 
highly  apterous. 

Contrary  to  the  prevailing  idea  that  poor  dietary  conditions  exist  for  aphids  on 
plants  that  are  overcrowded  or  wilting,  and  that  these  conditions  give  rise  to  alate 
populations,  all  the  results  with  M.  persicae  on  artificial  diets  of  known  composition 
point  to  an  association  between  poor  growth  on  deficient  or  grossly  imbalanced 
diets  and  apterous,  not  alate,  development. 

Thus,  whereas  the  development  of  predominantly  alate  populations  on  an  artifi¬ 
cial  diet  was  previously  thought  to  indicate  that  the  diet  was  nutritionally  poor,  it  is 
now  considered  indicative  of  a  nutritionally  adequate  diet  on  which  (in  accordance 
with  the  view  stressed  by  Johnson  and  Birks,  1960,  that  all  virginoparae  begin  deve¬ 
lopment  as  presumptive  alatae)  larvae  can  express  the  full  potential  of  pterygote 
insects  —  development  into  winged  adults. 

However,  even  on  a  nutritionally  optimum  diet,  a  proportion  of  these  presumptive 
alatiform  larvae  are  diverted  from  this  course  of  development  if  they  are  given  access 
to  young  seedling  host  plants  for  as  short  a  period  as  half  an  hour  early  during 
their  development  on  the  diet.  Furthermore,  most  larvae  deposited  by  mothers  that 
have  been  isolated  for  1 — 2  days  become  apterae  on  such  an  optimal  diet  for  growth. 

The  chemosensory  and  endocrine  aspects  of  these  changes  in  morph  are  being 
investigated. 


ACOUSTICAL  BEHAVIOUR  OF  CHLOROPID  FLIES  LIVING 
ON  REED  (PHRAGMITES  COMMUNIS  TRIN.) 

J.  H.  Mo  ok,  Ch.  G.  Bruggemann 

(Institute  for  Ecological  Research,  Arnhem,  Netherlands) 


During  an  ecological  study  of  the  relation  of  the  gall-causing  species  Lipara 
lucens  Mg.  to  its  host  plant  and  to  its  habitat  it  was  observed  that  virgin  female 
flies  show  peculiar  bouts  of  vibration,  essentially  a  rocking  back  and  forth  of  the 
whole  body,  during  which  only  the  tarsi  touch  the  substrate.  The  behaviour  was 
observed  of  isolated  virgins,  hut  it  occurred  10  times  more  often  when  a  male  fly 
was  sitting  on  the  same  substrate.  In  the  latter  case  the  vibration  of  the  female  was 
given  in  immediate  reply  to  a  rhythmical  acoustical  signal  of  the  male.  Both  the 
phrase  of  the  male  and  the  vibration  of  the  female  are  inaudible  to  the  human  ear, 
but  they  can  be  made  audible  and  be  recorded  with  the  aid  of  a  microphone  or 
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(better)  by  a  piezo-electric  element  of  a  gramophone  pick-up  head  held  in  contact 
with  the  substrate  on  which  the  flies  are  sitting. 

It  has  not  been  possible  to  find  how  the  male’s  sound  is  produced;  stridulatory 
structures  (including  tymbals)  could  not  be  found. 

It  could  be  proven  that  the  sexes  communicate  via  the  substrate,  because  when 
virgin  females  in  a  small  perforated  plastic  box  were  placed  near  a  male  on  the  same 
membrane,  they  replied  to  every  signal  of  the  male,  but  when  the  box  was  hanging 
above  the  substrate  they  reacted  to  only  24%  of  the  male  signals.  This  residual 
response  may  be  the  result  of  resonance  of  the  box  with  the  vibrations  of  the  mem¬ 
brane  even  though  they  were  separated  by  air. 

Because  of  the  life  history  of  the  species  it  is  plausible  that  the  behaviour  takes 
place  on  reed  stems.  The  virgin  females  are  remarkably  sessile,  whereas  the  males 
are  much  more  active.  Observations  in  the  laboratory  of  the  behaviour  on  dry  reed 
stems  gave  the  following  general  picture.  A  male  visits  the  shoots  irrespective  of 
the  presence  of  a  female  and  on  each  shoot  gives  one  or  a  few  signals.  When 
a  virgin  female  is  present  on  the  shoot,  she  responds  immediately  by  vibrating  (even 
when  the  distance  to  the  male  is  two  metres),  which  in  turn  elicits  searching  beha¬ 
viour  in  the  male.  This  search  is  interrupted  now  and  then  to  give  a  new  signal  and 
is  resumed  after  the  female  has  answered,  until  she  is  found  by  the  male.  When  the 
male  receives  no  reply  he  soon  leaves  the  shoot  for  another  one.  The  function  of  the 
behaviour  probably  is  that  a  male  requires  only  a  short  time  to  ascertain  the  pre¬ 
sence  or  absence  of  a  responsive  female  on  a  certain  shoot,  in  stead  of  searching 
the  whole  shoot.  This  saving  of  time  is  important  because  the  density  of  females  is 
low  in  relation  to  shoot  density. 

A  similar  behaviour  was  found  in  five  other  species  of  Chloropidae  living  on 
reed,  two  causing  a  gall  like  Lipara  lucens  and  three  small  species  of  which  the 
larvae  live  as  inquilines  in  the  galls.  The  signals  of  the  males  of  all  six  species 
differ  greatly  from  each  other,  while  the  females  show  a  similar  vibration  as  in  Li¬ 
para  lucens.  The  reactions  of  the  females  of  the  three  gall-causing  species  to  the 
signals  of  the  different  males  were  investigated.  They  responded  nearly  exclusively 
to  their  own  species  so  that,  because  all  six  species  are  sympatrical,  the  behaviour 
is  possible  also  important  for  reproductive  isolation  of  the  species. 


FORMEN  DER  DORMANZ  BEI  INSEKTEN 
H.  J.  Müller 

(Friedrich-S chiller-Universität,  Jena,  DDR) 


In  den  letzten  Jahrzehnten  hat  sich  für  ökologisch  verursachte  Entwicklungshem¬ 
mungen  immer  mehr  die  Bezeichnung  «Diapause»  eingebürgert.  Wheeler  prägte 
ursprüglich  (1893)  diesen  Begriff  für  eine  offensichtlich  obligatorische  Unterbrechung 
in  der  Embryogenese  der  Heuschrecke  Xiphidium  ensiferum.  Inzwischen  sind  ähnliche 
Erscheinungen  nicht  nur  in  fast  unübersehbarer  Zahl,  sondern  auch  in  grosser  Viel¬ 
falt  beschrieben  worden.  Diese  kann  der  ursprüngliche  Diapausebegriff  aber  auch 
bei  starker  Erweiterung  nicht  mehr  ausreichend  decken.  Zur  besseren  Verständigung 
wird  daher  statt  des  einen  Begriffs  ein  geordnetes  Begriffssystem  erforderlich.  Dies 
erscheint  umso  notwendiger,  als  die  weitere  kausalanalytische  Aufklärung  eben  durch 
die  Verwässerung  des  Diapausebegriffs  immer  mehr  erschwert  wird.  Allein  die  Um¬ 
weltfaktoren,  welche  den  Wechsel  des  Entwicklungstempos  primär  in  so  auffallender 
Weise  auslösen  und  steuern,  bieten  vorläufig  hinreichende  Massstäbe  für  eine  we¬ 
nigstens  vorläufige  Ordnung  der  offensichtlich  sehr  heterogenen  Erscheinungen. 

Aufbauend  auf  einem  bereits  1965  unternommenen  Versuch  (Müller,  1965)  möchte 
ich  deshalb  heute  eine  Aufgliederung  der  Diapauseerscheinungen  nach  vergleichend 
ökologischen  und  ontogenetischen  Gesichtspunkten  zur  Diskussion  stellen.  Ich  benutze 
dazu  ein  Schema  (Abbildung). 

Als  übergeordneten  Begriff  schlage  ich  statt  des  so  vieldeutig  gewordenen  Termi¬ 
nus  «Diapause»  die  Bezeichnung  Dormanz  vor.  Darunter  soll  ganz  allgemein  jede 
Abweichung  von  der  optimalen  artspezifischen  Entwicklungsgeschwindigkeit  verstan¬ 
den  werden,  die  als  Anpassung  an  ungünstige  Umweltverhältnisse  gelten  kann.  Die 
Grundfrage  lautet  dabei  immer:  welche  Umweltfaktoren  bewirken  direkt  oder  indi¬ 
rekt  die  Entwicklungshemmung  und  welche  können  sie  wieder  aufheben?  In  der 
Reaktionsweise  des  Organismus  lassen  sich  dabei  grundsätzlich  zwei  Möglichkeiten 
unterscheiden.  Entweder  ist  er  lediglich  befähigt,  auf  eine  bereits  eingetretene 
Verschlechterung  der  Umweltbedingungen  im  Rahmen  seiner  ökologischen  Potenz 
nachträglich  mit  einer  Einschränkung  seiner  Lebensäusserungen,  insbesondere 
seiner  Entwicklung  zu  reagieren.  Man  kann  das  als  konsekutive  Dormanz  be- 
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zeichnen.  Oder  der  Organismus  ist  auf  Grund  einer  genetisch  fixierten  Adaptation 
in  der  Lage,  Informationen  über  eine  zukünftige  Verschlechterung  rechtzei¬ 
tig  mit  Umsteuerung  seines  Stoffwechsels  auf  Sparverbrauch,  quasi  vorausschauend, 
zu  beantworten.  Er  weist  sodann  eine  prospektive  Dormanz  auf. 

Als  phylogenetische  und  ökophysiologische  Ausgangsbasis  ist  die  thermodynamisch 
bedingte  Eigenschaft  aller  Poikilothermen  anzusehen,  den  Schwankungen  der  Umwelt¬ 
faktoren  zwangsläufig  mit  entsprechender  Änderung  des  Entwicklungstemps  zu  folgen. 
Werden  dabei  die  Grenzen  der  artspezifischen  Potenzamplitude  nach  oben  oder  unten 
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Schematische  Darstellung  der  vier  häufigsten  Dormanz-formen 
(von  oben  nach  unten):  Quieszenz,  Oligopause,  Parapause  und 

Diapause  (=Eudiapause). 

Die'"  Stärke  der  wichtigsten  Umweltfaktoren  Temperatur  (f),  Photoperiode 
(<p),  Feuchte  (h)  und  Nahrung  (n)  ist  (entsprechend  der  linken  Ordinate)  durch 
unterbrochene  Linien  dargestellt  (nur  bei  der  Eudiapause  sind  t  punktiert 
und  <p  gestrichelt),  die  Höhe  der  Entwicklungsgeschwindigkeit  (entsprechend 
der  rechten  Ordinate)  mit  ausgezogenen  Linien.  Starke  Linien  (und  Buch¬ 
staben)  stellen  den  üblichen  Verlauf  dar,  dünne  die  alternativen  Möglichkei¬ 
ten.  Mit  0  endende  Linien  der  Umweltfaktoren  deuten  an,  dass  die  Entwick¬ 
lung  nicht  auf  sie  reagiert,  während  Pfeilspitzen  auf  entsprechende  Korrespon¬ 
denz  hinweisen. 


überschritten,  so  kommt  die  Entwicklung  völlig  zum  Stillstand.  Sie  wird  jedoch 
jederzeit  wieder  in  Gang  gesetzt  bzw.  beschleunigt,  sobald  der  massgebende  Faktor 
wieder  in  günstigere  Bereiche  eintritt  (Abbildung,  1,  oben).  Diese  einfachste  Form  der 
Dormanz  wird  schon  ganz  allgemein  als  Quieszenz  bezeichnet.  Sie  ist  physiologisch 
charakterisiert  durch  die  enge  Koppelung  von  Ursache  und  Wirkung,  ökologisch 
gestattet  sie  einerseits  rasche  Ausnutzung  optimaler  Verhältnisse,  besitzt  jedoch  an¬ 
dererseits  unter  ungünstigen  Bedingungen  nur  geringen  Anpassungswert.  Die  Amplitu¬ 
den  der  Umweltfaktoren  sind  nämlich  in  der  Regel  grösser  als  die  artspezifischen  Reak¬ 
tionsbreiten.  So  entstehen  bei  zu  langem  oder  zu  häufigem  Eintritt  pessimaler  Um¬ 
stände  alsbald  irreversible  Schädigungen. 

Quieszenzerscheinungen  sind  weit  verbreitet.  Sie  können  selbstverständlich  nicht 
nur  vor  und  nach,  sondern  auch  während  anderer  Dormanzzustande,  d.  h.  neben  ih¬ 
nen,  eintreten.  Dem  jeweils  regulierenden  Faktor  entsprechend  lassen  sich  thermische, 
hygrische,  protoperiodische  und  nutritive  Quieszenz  unterscheiden. 
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Häufig  tritt  aber  bei  Verschlechterung  der  Umweltbedingungen  die  Dormanzreak- 
tion  erst  mit  einer  gewissen  Verzögerung  ein,  und  infolgedessen  auch  nur,  wenn  der 
auslösende  Faktor  lange  genug  suboptimal  bleibt.  So  kann  bei  Raupen  von  Dendrolimus 
pini  in  jedem  beliebigen  Stadium  durch  20  bis  35  Kurztagzyklen  (9L  :  15D)  bei  20° 
eine  mehrwöchige  Dormanz  ausgelöst  werden.  Ihre  Dauer  wird  jedoch  weiterhin  von 
den  Umweltfaktoren  bestimmt.  Man  könnte  diese  Form  der  Dormanz  auch  noch  als 
eine  verzögert  manifestierte  Quieszenz  auffassen. 

Wenn  sich  jedoch  die  Dormanzreaktion  unter  ungünstigen  Bedingungen  stärker  ver¬ 
zögert,  so  tritt  zwangläufig  eine  Erscheinung  auf,  die  aìs  typisches  Kennzeichen  der 
Diapause  gilt:  nämlich  die  Manifestation  der  Dormanz  in  einem  ganz  bestimmten, 
artspezifisch  festliegenden  Entwicklungsstadium;  sehr  häufig  am  Ende  der  Larvalent¬ 
wicklung,  wenn  der  Stoffwechsel  durch  Metamorphoseprozesse,  selbst  bei  Hemimeta- 
bolen,  ohnehin  schon  stärkeren  Belastungen  ausgesetzt  ist.  Bei  bestimmten  Reiszikaden 
tritt,  nach  Kurztag  in  jüngeren  Stadien,  die  Hemmung  in  den  letzten  Larvenstadien 
ein,  bei  vielen  Mikrolepidopteren  im  Vorpuppenstadium.  Im  Gegensatz  zur  Diapause 
im  klassischen  Sinne  bleiben  hier  jedoch  für  Induktion  und  Aufhebung  der  Dormanz 
noch  immer  die  gleichen  Umweltfaktoren  bestimmend.  Die  Sensibilität  des  Organismus 
für  sie  erlischt  praktisch  niemals.  Deshalb  hängen  auch  ihre  Expressivität,  d.  h.  an  der 
Dauer  ablesbare  Intensität,  sowie  ihre  Penetranz  innerhalb  der  Population  von  Dauer 
und  Stärke  der  induzierenden  Umweltfaktoren  ab.  Diese  weitverbreitete  Form  der 
Dormanz  soll  deshalb  als  Oligopause  von  der  Diapause  im  ursprünglichen  Sinne 
unterschieden  werden. 

Die  Manifestation  der  Oligopause  erfolgt  stets  erst  nach  einer  bestimmten  Ku¬ 
mulation.  Sie  unterbleibt  oder  entwickelt  sich  nur  abgeschwächt,  wenn  der  auslösende 
Faktor  gar  nicht  oder  nicht  lange  genug  suboptimal  war.  Umgekehrt  wird  sie,  freilich 
ebenfalls  mit  entsprechender  Verzögerung,  umso  schneller  überwunden,  je  rascher 
und  weiter  der  gleiche  Faktor  nach  ihrer  Manifestation  wieder  in  optimale  Bereiche 
eintritt  (Abbildung  1,  2.  Kurve  von  oben).  Die  Dauer  der  Manifestation  ist  daber 
oft  schwer  abgrenzbar.  Die  Dormanzreaktionskurven  für  Induktion  und  Aufhebung 
verlaufen,  spiegelbildich,  indem  die  entweicklungsfördernde  Photoperiode  (Langtag) 
jenseits  einer  kritischen  Schwelle  die  Oligopause  in  gleichem  Masse  verhindert  bzw. 
aufhebt,  wie  die  entwicklungshemmende  (Kurztag)  sie  diesseits  derselben  induziert 
und  ihre  Aufhebung  verzögert.  Die  Entwicklung  wird  aber  schliesslich  auch  dann 
fortgesetzt,  wenn  die  Umweltbedingungen  weiterhin  ungünstig  bleiben;  (Abbildung 
1,  2.  Diagramm  von  oben).  Diese  Möglichkeit  besteht  bei  den  klassischen  Diapausen 
jedoch  niemals. 

Unter  den  steuernden  Faktoren  nimmt  die  mehr  indirekt  wirkende  Tageslänge 
schon  eine  führende  Stellung  ein.  Dagegen  spielen  Temperatur,  Feuchtigkeit  und 
Nährung  als  unmittelbar  eingreifende  Faktoren  meist  nur  eine  synergistische  Rolle, 
indem  sie  auf  ungünstigem  Niveau  Induktion  und  Manifestation  der  Oligopause  ver¬ 
stärken,  in  ihren  entwicklungsfördemden  Bereichen  jedoch  hemmen  bzw.  aufheben. 
Für  die  Aufhebung  der  Oligopause  können  allerdings  in  vielen,  offenbar  höher  ent¬ 
wickelten  Fällen  auch  niedere  Temperaturen  förderlich  sein.  Sie  sind  aber  keines¬ 
wegs  unentbehrlich  wie  zum  Ablauf  von  Eudiapausen. 

Die  Oligopausen  können  somit  als  eine  Weiterentwicklung  der  konsekutiven  Dor¬ 
manz  von  der  Quieszenz  zu  diapauseähnlichen  Stufen  angesehen  werden,  ökologisch 
bedeuten  sie  eine  zunehmende  Lösung  von  der  allzu  engen  Koppelung  an  den  ak¬ 
tuellen  Witterungs  verlauf.  Damit  wird  eine  grössere  Plastizität  und  zugleich  ein 
höherer  Anpassungswert  zur  Überwindung  ungünstiger  Perioden  erreicht. 

Dass  sich  phylogenetisch  auch  prospektive  Dormanzformen  entwickeln 
konnten,  erscheint  leicht  vorstellbar.  Vorzugsweise  bei  Monovoltinen  wird  die  Selek¬ 
tion  zweifellos  Mutanten  begünstigen,  deren  Potenzbreite  in  dem  Entwicklungsab¬ 
schnitt  entsprechend  verschoben  ist,  der  im  Jahresablauf  regelmässig  unter  ungünstige 
Umweltbedingungen  gerät.  Die  Entwicklung  kann  dann  ungehindert  weiterlaufen, 
wenn  der  saisonale  Wechsel  im  Niveau  des  entscheidenden  Faktors  zur  rechten  Zeit 
erfolgt.  Bleibt  er  auch  weiterhin  im  alten,  bisher  günstigen  Bereich,  so  entsteht 
zwangsläufig  eine  Entwicklungshemmung,  weil  die  nächste  Entwicklungsphase  ein 
anderes  Niveau  verlangt.  Diese  Form  der  Dormanz  soll  als  Parapause  bezeichnet 
werden  (Abbildung  1,  3.  Schema  von  oben).  Sie  endet  immer  erst,  wenn  der  entschei¬ 
dende  Faktor  schliesslich  in  den  Valenzbereich  eintritt,  der  für  die  neue  ontogenetische 
Phase  förderlich  ist. 

Häufig  sind  thermische  Parapausen,  besonders  bei  den  obligatorisch  heterody¬ 
namischen  Arten,  deren  aufeinanderfolgende  Entwicklungsstadien  nur  in  unterschied¬ 
lichen  Temperaturbereichen  ablaufen  können.  Viele  der  sogenannten  Imaginaldia- 
pausen  stellen  photoperiodische  Parapausen  dar,  besonders  die  oft  beobachtete  Hemmung 
der  Ovarialentwicklung  bei  Kühlbrütern  gemässigter  Breiten  in  Sommer.  Dasselbe 
trifft  für  Trichopteren  periodischer  Gewässer  zu  (Novak  &  Sehnal,  1963).  Sie  können 
im  Freien  erst  ab  Ende  August  mit  der  Eiablage  beginnen,  obwohl  sie  das  Adultsta¬ 
dium  bereits  im  Juli  erreichen. 
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Die  ökologische  Bedeutung  der  Parapausen  liegt  vor  allem  in  einer  vorsorglichen 
Einpassung  empfindlicher  Entwicklungsstadien  monovoltiner  Arten  in  günstige  Jah¬ 
reszeiten,  während  weniger  empfindliche  (Adulte)  besonders  in  temperierten  Klimage¬ 
bieten  suboptimale  Bedingungen  (ozeanisches  Winterklima)  noch  auszunutzen  ver¬ 
mögen. 

Nach  Ausscheidung  aller  Fälle  von  Queszens,  Oligo-  und  Parapause  bleiben  als 
Diapausen  im  klassischen  Sinne  nur  diejenigen  Dormanzerscheinungen  übrig,  deren 
Induktion  und  Manifestation  zwar  auch,  an  definierte  Entwicklungsstadien  gebunden 
sind,  deren  Aufhebung  aber  niemals  durch  Wiedereintritt  des  induzierenden  Faktors 
in  entwicklungsfördernde  Bereiche  bewirkt  werden  kann.  Man  könnte  sie  als  Eudia- 
pausen  bezeichnen.  Der  induzierende  Faktor  ist  fast  ausschliesslich  die  Photope¬ 
riode.  Sie  hat  jedoch  nur  Signalfunktion.  Im  Gegensatz  zu  den  Oligopausen  spielt 
sie  nach  Ablauf  der  Induktionsphase  weder  für  die  Manifestation  der  Dormanz  selbst 
noch  für  ihre  Beendigung  irgend  eine  Rolle. 

Die  kritische  Photoperiode  trennt  jeweils  meist  ziemlich  scharf  den  Bereich  der 
wirksamen  Tageslängen  von  dem  der  unwirksamen.  Sie  hat  sich  als  eine  genetisch 
verankerte  Eigenschaft  der  Arten  und  Rassen  erwiesen.  Im  lokalen  Klimaverlauf  des 
Jahres  liegt  sie  stets  so  weit  vor  dem  Ende  der  günstigen  Entwicklungszeit,  dass  eine 
ausreichende  Vorbereitung  der  Dormanz  unter  noch  optimalen  Bedingungen  gewähr¬ 
leistet  ist.  Die  Manifestation  tritt  infolgedessen  meist  erst  viel  später  ein,  wenn  die 
Umstellung  auf  den  Dormanzstoffwechsel  abgeschlossen  ist,  und  zwar  wie  eine  Para¬ 
pause  in  einem  festgelegten  ontogenetischen  Stadium,  völlig  unabhängig  von  den 
akuten,  häufig  noch  immer  günstigen  Umweltverhältnissen  (Abbildung,  1,  unten). 

Nicht  der  Dormanz  induzierende  Umweltfaktor,  die  Photoperiode,  sondern  ein 
ganz  anderer  Faktor,  die  Temperatur,  bestimmt  die  Weiterentwicklung.  Jedoch  auch 
sie  wirkt  eben  nicht  in  ihrem  normalen  den  optimalen  Verhältnissen  entsprechenden 
Valenzbereich,  sondern  wie  bei  Parapausen  in  einem  dem  ungünstigen  Klima  angegli¬ 
chenen  (Abbildung  1,  unten).  Dies  ermöglicht  zwar  vorerst  nur  eine  minimale,  jedoch 
unabdingbare  Entwicklung,  Erst  wenn  diese  beendet  ist,  spricht  der  Organismus, 
während  der  Postdiapause,  wieder  auf  den  alten  Temperaturvalenzhereich  mit  nor¬ 
malem  Tempo  an. 

In  der  Eudiapause  ist  also  ökologisch  die  höchste  Anpassungsstufe  an  ungünstige 
Umweltbedingungen  erreicht.  Der  am  zuverlässigsten  eine  Verschlechterung  ankündi¬ 
gende  Faktor,  die  Tageslänge,  wird  im  Gegensatz  zu  den  Oligopausen  nur  noch  als 
Signal  benutzt.  Die  zugleich  auftretende,  physiologisch  noch  keineswegs  verstandene 
Verschiebung  des  Temperatur-Potenzbereichs  erlaubt  darüber  hinaus  eine  Vorbereitung 
auf  die  günstigeren  Bedingungen,  die  nach  dem  Pessimum  wieder  zu  erwarten  sind: 
und  zwar  schon  während  der  ungünstigen  Verhältnisse. 

Phylogenetisch  kann  man  daher  die  Eudiapause  als  eine  weiterentwickelte  Para¬ 
pause  auffassen,  der  durch  die  Einführung  eines  geeigneten  Signals  ihre  Starrheit 
genommen  ist,  die  sonst  nur  monovoltine  Entwicklungen  erlaubt.  So  werden  die 
Vorteile  der  rein  konsekutiven  Quieszenz  mit  den  Sicherheiten  der  prospektiven  Para¬ 
pause  vereint,  ohne  doch  dem  obligatorischen  Zwang  derselben  zu  unterliegen.  Die  im¬ 
mer  häufiger  nachgewiesene  Möglichkeit  der  Selektion  dormanzfreier  Rassen  zeigt, 
dass  die  Entwicklung  der  Dormanzen  eine  phylogenetisch  moderne  Erscheinung  und 
auch  heute  noch  in  Gang  befindlich  ist.  Infolgedessen  treten  sie  auch  an  sehr  vielen 
Stellen,  und  selbst  an  den  letzten  Verzweigungen  des  Stammbaumes  weitgehend  unab¬ 
hängig  voneinander  und  infolge  deren  unterschiedlicher  Erbkonstitution  in  sehr 
verschiedener  Gestalt  auf.  Die  Entsprechenden  Stationen  dieser  phylogenetischen 
Entwiclung  sind  in  grosser  Mannigfaltigkeit  erhalten  und  ergeben  die  vielfältigen 
Übergänge,  die  selbstverständlich  zwischen  den  hier  dargestellten  Hauptformen  der 
Dormanz  bestehen. 


EXCHANGES  OF  WATER  BETWEEN  THE  ATMOSPHERE  AND  THE  FIREBRAT, 
THERMOBIA  DOMESTICA  (PACKARD )  (=LEPISMODES  1NIQUIL1NES  NEWMAN) 

J.  Noble-Nesbitt 

(University  of  East  Anglia,  Norwich,  U.  K.) 


The  ability  of  the  firebrat  to  absorb  water  from  subsaturated  atmospheres  has 
been  demonstrated  earlier.  In  the  present  work  this  ability  has  been  investigated 
further. 

Starved  insects,  previously  desiccaded  in  1%  relative  humidity  (RH)  at  37°  C, 
when  exposed  at  23,  28,  33.5  or  37°  C  to  relative  humidities  above  the  «criticai»  equi¬ 
librium  humidity  of  approximately  50%  RH  regain  most  of  their  lost  weight  within 
1 — 2  days.  Subsequently,  further  weight  gain  does  not  occur,  the  insect  maintaining 
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a  weight  close  to  its  initial,  pre-desiccation  value.  The  insect  is  then  in  a  steady-state 
condition,  slight  oscillations  about  the  mean  weight  occurring.  Uptake  is  often,  though 
not  invariably,  arrested  during  even  brief  periods  of  locomotor  activity. 

As  the  temperature  is  raised,  the  uptake  of  water  occurs  more  rapidly  until  equi¬ 
librium  is  reached,  earlier  than  in  lower  temperatures.  The  lowest,  «criticai»  humidity 
in  which  net  uptake  occurs  is  related  to  the  degree  of  saturation  of  the  atmosphere 
(i.  e.  to  the  relative  humidity)  and  not  to  the  absolute  value  of  the  saturation  deficit. 

At  the  temperatures  tested,  uptake  occurs  in  63%  RH  and  above,  whilst  losses 
occur  in  43%  RH  and  below.  The  higher  the  humidity,  the  more  rapidly  is  equi¬ 
librium  attained.  The  equilibrium  level  attained  does  not  differ  significantly  for  the 
various  humidities  tested  above  the  «criticai»  value,  nor  does  it  differ  significantly 
from  the  level  reached  in  control  insects  kept  under  hydration  conditions  throughout. 
Neither  does  it  change  when  the  insect  is  transferred  from  one  high  humidity  to 
a  different  high  humidity. 

Thermobia  normally  contains  some  34%  dry  matter  and  66%  water  by  weight. 
During  starvation  in  high  humidities,  this  ratio  is  maintained  during  the  slight  overall 
weight  loss,  though  there  is  some  indication  that  the  proportion  of  water  may  increase. 
This  becomes  significant  during  the  greater  dry  weight  losses  accompanying  desicca¬ 
tion  and  rehydration.  Some  volume  regulation  occurs. 

Below  the  «criticai»  equilibrium  humidity,  the  living  insect  loses  water.  Ini  %  RH 
at  37°  G,  the  rate  of  loss  is  0.10  ±  0.02  mg/hr/standard  insect  of  30  mg  (rc  =  83). 
For  dead  insects  in  dry  air  at  34°  C,  the  rate  is  0.28 — 1.36  mg/hr/standard  insect. 
The  living  insect  clearly  restricts  its  water  loss.  This  restriction  is  not  dependent 
upon  the  continued  activity  of  the  uptake  mechanism.  Nor  is  it  accounted  for  by 
the  operation  of  a  carbon  dioxide  sensitive  spiracular  closing  device,  though  a  clos¬ 
ing  device  has  recently  been  found.  It  appears  to  depend  upon  a  permeability  barrier, 
which  is  progressively  lost  after  death. 

The  rate  of  uptake  of  water  by  living  insects  in  the  higher  humidities  is  greater 
than  the  rate  of  loss  in  the  lower  humidities,  for  the  same  vapour  pressure  difference. 
The  rate  of  uptake  is  similar  to  the  rate  of  loss  from  dead  insects.  The  permeability 
barrier  present  in  living  insects  and  restricting  water  loss  is  presumably  disrupted 
during  the  uptake  phase.  These  results,  as  well  as  those  given  earlier,  are  in  line 
with  the  mechanism  for  uptake  suggested  by  other  workers. 


INSECT  EMBRYOLOGY  AND  ITS  HORMONAL  INFLUENCING 

J.  A.  No  vák 

(Institute  of  Entomology ,  Czechoslovak  Academy  of  Sciences ,  Prague,  CSSR) 


The  finding  of  the  juvenile  hormone  analogues,  it  means  chemicals  of  various 
structure  producing  the  same  effect  on  the  insect  development  like  the  corpus  allatum 
hormone,  as  e.  g.  famesol,  cecropia  oil,  or  the  s.  c.  paper-factor  of  Sláma  and  Williams 
(1665),  has  not  only  brought  us  a  new,  very  promising  type  of  insecticides,  but  it 
gave  us  also  a  very  effective  and  comfortable  tool  for  morphogenetical  analysis  on 
hormonal  basis  of  both  postembryonic  and  embryonic  development  of  insects. 

The  effects  of  the  substances  in  embryos  are  in  many  cases  just  opposite  on  the 
first  sight  to  those  obtained  by  the  same  factors  in  postembryonic  development.  This 
is  probable  why  Sláma  and  Williams  (1966)  and  Riddiford  (1966)  who  have  observed 
them  earlier  did  not  even  try  to  find  any  relations.  The  main  aim  of  this  communi¬ 
cation  is  to  show  that  the  juvenilizing  effects  in  both  larvae  and  embryos  depend 
in  largely  the  same  way  of  action  the  morphogenetical  principle  being  identical. 

About  1,500  influenced  embryos  of  Schistocerca  gregaria  (Forsk.)  were  obtained 
in  this  way  constituting  a  fluent  series  of  transitions  between  a  normal  fully  deve¬ 
loped  hatchling  and  an  undifferentiated  preblastoderm  egg  in  dependence  upon  the 
time  of  application  of  the  substance  and  the  amount  used. 

A  striking  feature  of  the  juvenilzed  embryos  is  that  the  differentiation  of  their 
microstructure  is  mostly  unaffected,  whereas  their  macrostructure  is  often  deeply 
influenced.  Even  specimens  the  development  of  which  has  stopped  on  very  early 
stages  of  embryogenesis  have  often  well  differentiated  epidermal  structures  including 
pigmentation  and  sclerotization,  which  are  not  delaied  in  comparison  with  controls 
quite  unlike  the  normal  embryos  on  the  same  stage  of  development. 

The  findings  seem  to  bring  important  new  data  to  the  question  of  the  mode 
of  action  of  the  juvenile  hormone  (and  its  analogues).  Two  different  theories  on  the 
question  have  been  formuled  opposite  each  to  the  other  in  principle.  They  both  agree, 
however,  in  the  assumption  that  the  site  of  action  of  JH  is  DNA  molecule.  According 
to  one  of  them  the  action  of  the  hormone  depends  in  derepression  (in  the  sense 
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of  Jacob  and  Monod,  1961)  of  DNA  molecules  in  the  organism.  In  this  way  the 
«status  quo»  in  the  form  of  the  body  is  assumed  to  be  preserved  (Williams,  1961; 
Sláma  a.  Williams,  1966;  Riddiford,  1966,  etc.). 

According  to  the  other  conception  based  on  the  author’s  earlier  gradient-factor 
theory  of  metamorphosis  (Novák,  1951,  1966.  1967),  the  action  of  JH  consists  in  a  spe¬ 
cific  depression  of  DNA  molecules  in  larval  parts  of  the  body,  i.  e.  of  those  mole¬ 
cules  which  have  been  hitherto  active  in  the  course  of  normal  development  but  which 
loose  their  activity  in  the  course  of  metamorphosis.  The  derepression  is  assumed 
to  depend  in  restitution  of  the  replication  capacity  of  the  molecules  in  larval  struc¬ 
tures.  The  JH  seems  thus  to  interfere  with  one  of  the  main  mechanisms  of  growth. 
The  blocking  of  derepression  of  the  DNA  molecules  in  imaginai  structures  would  be 
then  just  an  indirect  effect  of  it. 

The  deciding  criterium  between  both  theories  is  thus  the  question  whether  the 
suppression  of  further  differentiation,  which  is  the  main  feature  of  the  juvenilizing 
action,  is  primary,  direct  effect  of  the  juvenilizing  factor  as  supposed  by  Williams, 
or  whether  it  is  just  an  indirect  consequence  of  prolongation  of  «life»  and  replication 
of  the  larval  DNA  molecules. 

According  to  the  author  (Novák,  1966),  already  what  is  known  about  the  rela¬ 
tions  between  larval  and  imaginai  parts  of  the  body  in  the  presence  and  absence 
of  JH  in  postembrionic  development  is  in  itself  a  convincing  evidence  in  favour  of  the 
second  possibility.  The  present  observations  and  among  them  especially  the  origin 
of  miniature  embryos  by  JH  analogues  action  show  clearly  that  the  juvenilizing  effect 
is  not  necessarily  interconnected  with  the  blocking  of  derepression.  Derepression  can 
not  thus  be  viewed  as  its  direct  effect.  The  advanced  state  of  differentiation  of  epi¬ 
dermal  structures  in  the  most  affected  embryos  (pigmentation,  sclerotization,  com¬ 
pound  eyes  formation)  being  not  at  all  delayed  in  comparison  with  untreated  controls, 
as  mentioned  above,  seems  to  show  clearly  that  there  is  no  such  a  direct  inhibitory 
effect  on  differentiation. 

The  sloughing  down  of  growth  of  the  imaginai  parts  of  the  body  (i.  e.  parts 
containing  the  active  gradient-factor,  or,  in  other  words,  DNA  molecules  capable  of 
replication)  caused  by  the  action  of  JH  in  postembryonic  development,  seems  thus 
to  be  only  a  very  remote  effect  of  the  hormone  action.  This  means  it  is  not  only 
independent  of  the  action  of  the  juvenilizing  factor  itself,  but  also  from  its  primary 
effect,  the  activation  of  growth  (i.  e.  release  of  replication  capacity)  of  the  larval 
parts  of  the  body.  It  is  only  due  to  a  facultative  effect  of  the  later,  that  is  the  devia¬ 
tion  of  the  limited  food  supply  available  for  the  imaginai  parts,  caused  in  this  way. 
If  this  deviation  is  compensated  by  an  unlimited  amount  of  reserve  food  as  it  is  the 
case  with  the  yolk  in  young  embryos,  no  blocking  of  differentiation  is  observed. 

There  are  various  further  important  questions  on  which  the  present  fidnings 
promise  to  shed  new  light,  such  as  the  questions  of  homology  of  various  organs,  the 
interdependence  of  various  processes,  and  structures  etc.  A  new  field  seems  to  open 
in  front  of  us  for  investigations  into  the  problem  of  morphogenesis,  which  gives  us 
a  promising  perspective  of  a  complete  understanding  of  this  central  biological  pheno¬ 
menon,  including  the  question  of  tumour  growth. 


ELECTRON  MICROSCOPIC  INVESTIGATIONS  ON  PERITROPHIC  MEMBRANES 

W.  Peters 

(Zoologisches  Institut,  Freie  Universität  Berlin — Dahlem,  West-Berlin) 


Following  the  definition  of  Balbiani  (1890),  peritrophic  membranes  are  secretions 
of  the  midgut,  surrounding  food  and  food  residues.  For  a  long  time  these  membranes 
were  thought  to  be  a  characteristic  of  insects  or  at  least  of  arthropods.  But  a  more 
thorough  investigation  of  more  than  a  hundred  species  of  different  groups  of  animals 
has  shown  that  the  production  of  peritrophic  membranes  occurs  in  nearly  all  groups 
of  animals  (Peters,  1967,  1968).  Peritrophic  membranes  consist  of  a  ground  substance 
containing  mucoprotein,  into  which  chitin  may  or  may  not  be  embedded.  Thus  chitin 
is  not  the  main  characteristic  of  peritrophic  membranes,  as  Waterhouse  (1953)  had 
thought.  It  always  seems  to  be  present  in  the  peritrophic  membranes  of  insects. 
In  the  electron  microscope  these  membranes  show  microfibrils  with  a  diameter  of 
about  100 — 200  Â,  which  probably  contain  the  chitin.  The  microfibrils  are  arranged 
in  different  textures:  1)  an  irregular,  felt-like  dispersed  texture;  2)  a  hexagonal 
or  honeycomb  texture,  and  3)  an  orthogonal  or  grid  texture.  The  hexagonal  or  ho¬ 
ney-comb  texture  is  usually  combined  with  dispersed  texture,  which  is  rarely  the 
case  with  the  grid  texture. 
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The  texture  of  microfibrils  has  been  investigated  in  75  species  belonging  to 
16  orders  of  insects.  In  a  number  of  orders  the  same  type  of  texture  has  been  ob¬ 
served,  but  in  three  large  orders  of  Holometabola  —  Coleóptera,  Lepidoptera,  and 

Dip tera  —  there  are  different  types  of  texture.  Insects  of  a  given  species  and  their 

developmental  stages  seem  to  have  the  same  type  of  texture.  There  seems  to  be  no 
simple  correlation  between  nutrition  and  the  characteristics  of  the  microfibrillar 
network.  The  microfibrils  of  bumble-bees,  feeding  on  nectar  and  pollen,  form  the 
largest  bundles  of  microfibrils  which  have  been  observed  so  far  in  peritrophic  mem¬ 
branes  of  animals.  In  honey-bees,  which  are  feeding  on  the  same  diet,  there  are  no 
bundles  of  microfibrils,  but  a  very  fine  irregular  network  of  single  microfibrils  being 
embedded  in  large  amounts  of  ground  substance.  While  queens  and  workers  as  well 
as  their  larvae  and  adult  drones  form  a  large  number  of  peritrophic  membranes  of 
this  sort,  the  peritrophic  membranes  of  drone  larvae  provides  a  quite  different  pic¬ 
ture.  It  is  formed  by  a  ring  of  cells  at  the  entrance  of  the  midgut  as  a  rather  thick- 

walled  sac.  The  ground  substance  is  so  abundant  in  it  and  resistant  even  to  a  treat¬ 

ment  with  40%  KOH  at  60°  C  for  6  days,  that  it  is  difficult  to  demonstrate  the  occu¬ 
rence  and  texture  of  microfibrils.  Nevertheless  small  patches  have  shown  that  there 
is  a  dispersed  texture  of  microfibrils. 

These  examples  must  suffice  to  demonstrate  that  there  is  no  simple  correlation 
between  nutrition  and  microfibrillar  network.  It  seems  possible  that  functional  requi¬ 
rements,  which  are  unknown  yet,  may  be  responsible  for  the  type  of  texture  of  mic¬ 
rofibrils  as  well  as  the  amount  and  composition  of  the  ground  substance  in  peritrophic 
membranes. 


ON  MECHANISM  OF  HATCHING  INHIBITION 
IN  INSECTS  AT  LOW  TEMPERATURES 

E.  N.  Polivanova  —  E.  H.  IIojiQBaHOBa 

(Institute  of  Evolutionary  Morphology  and  Ecology  of  Animals, 

Acad.  Sci.  USSR,  Moscow,  USSR) 

It  is  widely  known  that  low  ering  temperature  inhibit  the  development  espicially 
strong  on  last  stages  of  embryogenesis  both  of  insects  and  other  poikilothermous 
animals.  According  to  a  number  of  investigations  the  threshold  of  development¬ 
hatching  is  higher  than  threshold  of  hatching.  Hence  some  processes  on  late  stages 
of  embryonic  development  require  more  high  temperatures  than  hatching  itself. 
The  nature  of  these  processes  is  unknown. 

The  study  of  neuro-endocrine  complex  was  carried  out  in  embryos  of  Eurygaster 
integriceps  Put.  ( Hemiptera )  incubated  at  three  temperatures:  optimum  26°,  subopti¬ 
mum  18°  and  underthreashold  for  development-hatching  14°.  These  investigations 
revealed  that  in  latter  case  the  strong  inhibition  of  neurosecret  discharge  from  neu¬ 
rosecretory  cells  of  protocerebrum  take  place.  It  is  interesting  that  the  same  was 
observed  in  first  larval  instar  maintained  at  temperatures  which  are  lower  than 
threshold  of  moulting.  The  study  of  prothoracal  glands  revealed  a  breake  of  cyclic 
activity  of  these  glands  at  the  underthreshold  temperatures  for  development-haching. 
Shortly  for  embryonic  moulting  they  attain  their  maximal  size  and  remain  in  such 
condition  until  the  death  of  embryos.  This  may  be  explained  by  the  fact  that  the 
activation  hormon  does  not  discharge  in  sufficient  quantity  in  haemolymph  at  14°. 
Thus  the  unhatching  at  the  underthreshold  temperatures  for  development-hatching 
is  connected  with  the  fact  that  in  these  conditions  the  strong  inhibition  of  neuro¬ 
secret  discharge  take  place.  As  a  result  the  prothoracal  glands  are  not  activated. 
Besides  the  data  obtained  conform  the  principal  resemblance  between  the  moulting 
of  larvae  and  hatching. 


BIOCHEMICAL  CHANGES  IN  THE  HONEY-BEES  HAEMOLYMPH 
WITH  AN  EXPERIMENTAL  PROTEIN  DYSTROPHY 

V.  I.  Polte  V,  V.  B.  Karabaskova  —  B.  H.  n  o  ji  t  e  b,  B.  B.  KapaôacKOBa 

(Moscow  Veterinary  Academy,  USSR) 

Four  pair  of  special  cages  at  200  g  each  of  non-flying  bees  and  young  larva 
were  kept  for  10  days  in  a  dark  chamber  at  20 — 22°  C.  The  bees  of  one  pair  of  cages 
were  fed  with  pure  66%  sugar  syrup.  Bees  of  three  other  pair  of  cages  received 
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additional  protein  food:  baker’s  dough,  pollen  of  Juglans  manshurica  Max.  and  dough 
secreted  by  bees  (in  one  cage  Torulopsis  f amata  and  in  the  other  —  Candida  reu - 
caufii) .  The  average  weight  of  an  adult  bee  fed  on  protein  food  was  about  0.1307  g, 
larva  — 0.1309  g,  non-pigmented  pupa  — 0.1141.  When  reared  on  non-protein  food, 
adult  bee  lost  15.3%  of  their  weight,  larva  — 30.9%  and  non-pigmented  pupa  — 5.3%. 
Adult  bees  bred  on  non-protein  food  were  black,  smooth  without  any  hairs  and  with 
smaller  abdomen. 

In  the  haemolymph  of  all  the  groups  of  adult  bees  (by  chromatographic  method) 
determined  the  following  amino  acids:  cystine,  lysine,  histidine,  arginine,  asparagine, 
serine,  glycine,  glutamic  acid,  threonine,  alanine,  tyrosine,  tryptophane,  methionine, 
valine,  leucine,  isoleicine,  proline  and  glutamic  acid. 

The  haemolymph  was  collected  with  the  help  of  a  capillary  injected  under  the 
third  abdominal  tergite. 

For  determination  of  the  content  of  free  amino  acids,  amino  nitrogen  and  total 
nitrogen  0.2,  0.1  and  0.2  ml  haemolymph  were  taken  respectively. 

The  haemolymph  of  the  bees  bred  on  non-protein  food  contained  high  amounts 
of  free  amino  acids  (lysine,  histidine,  arginine)  and,  besides,  an  increase  of  amino 
and  amido  nitrogen  was  noticed  (at  the  expense  of  glutamic  acid). 

An  increase  of  amount  of  free  amino  acids  was  probably  due  to  disintegration 
of  tissue  proteins  of  bees. 

The  highest  amount  of  total  nitrogen  was  in  the  bees  received  as  a  food  pollen 
of  the  mandgury-nut  and  barker’s  dough.  The  physiological  state  of  bees,  connected 
with  a  considerable  less  in  the  weight  of  adult,  larva  and  pupa  with  decrease 
of  amino  and  amido  nitrogen  in  their  haemolymph  and  also  with  increase  of  free 
amino  acids  (of  basis  character)  is  suggested  to  be  called  as  a  protein  dystrophy. 


PA3BHTHE  KyKyPY3HOrO  MOTbIJIbKA  PYRAUSTA  NUBILALIS  HBN. 
IIPH  AJIHTEJIbHOM  BOCnHTAHHH  HA  MCKyCCTBEHHOH 

nHTATEJIbHOH  CPE/JE 

I.  A.  Ponomareva  —  H.  A.  ÏÏOHOMapeBa 

(Bcecow3Hbiü  HayHHO-uccJiedoearejibCKUü  uhctutijt  cßuTonaroAOZuu, 

Mocnea ,  CCCP) 


B  TeueHHe  2  Jiex  (1966—1968  rr.)  npoBOgnjiocb  BOcnnTaime  KyKypy3Horo  MOTbijibKa 
Ha  HCKyccTBeHHOH  mrraTejiBHOH  cpege  IHopn  (1963)  b  MOgHt^HKangra  H.  B.  ycneHCKon, 
E.  A-  XjiHCTOBCKoro  (1967)  cjiegyroigero  cocTaBa:  ceMeHa  Mama  ( Phaseolus  aureus 
Roxb.)  —  175  r,  arap  —  20  r,  aBT0JiH3aT  niiBHbix  gpononeH  —  40  r,  acKopÔHHOBan  khc- 
JIOTa  —  4  r,  MeTHJIOBBIH  3(|)Hp  napaOKCHÖeH30HHOH  KHCJIOTBI  —  2  r,  <|)OpMaJIHH  —  1.1  MJI, 
Boga  gHCTHJiJinpoBaHHâH  —  go  1000.0  r.  HcxogHtiM  MaTepnajioM  nocjiyjKHjra  18  rycemin;, 
coöpaHHtix  b  TaruKeHTCKOH  oÔJiacTH  b  cTeÖJiHX  gypHHiHHHKa  ( Xanthium  struma- 
rium  b.).  Ami  nojiyueHHH  KjiagoK  nnn;  6a6oueK  cogepnîajin  b  CTeKJiHHHbix  ôaHKax 
oÔTbeMOM  500  cm3  (no  3  caMKH  h  3  caMga  b  KajKgon).  B3pocjibix  HaceKOMBix  nog- 
KapMJiHBajm  5%-hbim  BOgHBiM  pacTBopoM  caxapo3Bi.  Pa3BHTHe  ryceHHL;  npoxognjio 
npn  TeMnepaType  +28°  h  ecTecTBeHHOM  ocBeigeHHn  b  nepnog  c  anpejin  go  ceHTnôpn 
H  npn  KpyrjiocyTOHHOM  ocBergemiH  b  ocTajibHbie  MecngBi  roga.  A°nojiHiiTejiBHoe  ocBe- 
igeHHe  b  TeMHoe  BpeMn  cyTOK  C03gaBajin  c  noMoigBio  JiioMHHecgeHTHBix  JiaMn.  OcBe- 
igeHHOCTL  cocTaBjiHJia  600—620  jik.  üpocjiemeHo  pa3BHTne  24  reHepagnn  KyKypy3Horo 
MOTLIJIBKa. 

B  pe3yjii>TaTe  cpaBHHTeJiLHOH  ogemm  pa3BHTHH  ônojiornuecKHx  noKa3aTejien  (npo- 
gOJIJKHTeJILHOCTL  pa3BHTHH  ryceHHn;,  BLIHÎHBaeMOCTB,  CpegHHH  Bec  KyKOJIKH  caMKH 
h  caMga,  njiogOBHTOCTB  öaöoueK),  xapaKTepH3yioin;Hx  pa3BHTHe  KaJKgoi  nocjiegOBa- 
TejiLHOH  reHepagnn,  ycTaHOBJieHa  bo3Moîkhoctl  gjiHTejifcHoro  HenpepfciBHoro  Bocnpo- 
H3BegeHHH  KyKypy3Horo  MOTtiJiLKa  Ha  gaHHOH  cpege.  Ha  pncyHKe  npegcTaBjieHLi  gaH- 
HBie  HJiogOBHTocTH  öaöoueK  npn  gjiHTejitHOM  pa3BegeHHH  KyKypy3Horo  MOTLuitKa 
b  jiaôopaTopHLix  ycjiOBnnx.  BngHti  BOJiHOo6pa3HBie  nog^eMBi  n  cnagni  b  noKa3aTejiax 
HJIOgOBHTOCTH,  UTO,  HO-BHgHMOMy,  CBH3aHO  C  Ce30HOM,  B  TeueHHe  KOTOporo  HpOHCXO- 
gnjio  pa3BHTHe.  Hanôojiee  BticoKan  njiogOBHTOCTB  omieueHa  b  I — V  n  XI— XV  hoko- 
jieHHHx,  pa3BHTHe  KOToptix  npoxogiuio  c  cepegHHLi  anpejiH  no  okthôpb.  njiogOBHTOCTB 
6a6oneK  y  noKOJieHHH,  pa3BiiBaBmHxcn  b  oceHHe-3HMHHii  nepnog,  MeHtme,  ueM  b  jierae- 
BeceHHHH. 

OgHano  JieTOM  1966  r.  njiogOBHTOCTB  6a6oneK  6buia  Bbime,  neM  b  tot  me  nepnog 
1967  r.,  uto  CBiigeTeJiLCTByeT  o  nponcxognigeM  BbipoîKgeHHH  nonyjingHH.  BbineHBae- 
MOCTB  H  Bec  KyKOJIOK  CaMOK  HMejIH  SHaHHTeJrbHbie  KOJieÔaHHH  B  paSJIHHHblX  nOKOJie- 
Hiiax.  Hauiman  c  VI  noROJiemin  oTMeneHa  HenoTopan  TeHgeHgHn  k  cmiíKeHHio  3Thx 
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noKa3aTejieïï.  K  Komjy  BToporo  rofl;a  pa3Be^eHHH  BBijKHBaeMocTi,  cmmuiact  c  63— 
65%  (b  I-V  noKOJieHHHx)  ao  21—35%  (b  XXII— XXIII  noKOJieHHHx) ,  a  Bec  Ky- 


FIOKOJWHUa 

Mwnb  QmaGpb  Anpe/ib  OifmnGpb  0  e  Span  b  H  te  h  b 

1966  e  1967  e.  1968  a 


KOJiKH  caMKH  c  72 — 78  Mr  æo  63 — 66  Mr  cooTBeTCTBeirao.  CpeflHHn  Bec  caMpoB  b  cTa^nn 
KyKOjiKH  (50 — 53  Mr),  a  TanîKe  npo^ojiîKHTejiLHOcTi,  pa3BHTHH  ryceHHD;  (17—23  æhh) 
ocTaBajincL  npaKTH^ecKH  Hen3MeHHtiMH  b  TeueHne  3KcnepHMeHTa. 


ÉTUDE  DE  LA  NEVROGLIE  DU  DEUTOCEREBRON 
DE  PERIPLANETA  AMERICANA  APRÈS  ANTENNECTOMIE 

J.  Prigent 

(Laboratoire  de  Etologie  Cellulaire,  Faculté  des  Sciences,  Rennes,  France) 


L’ablation  de  fragments  de  tissu  nerveux  ou  d’organes  sensoriels  amène,  étant 
donné  la  forme  même  des  cellules  nerveuses  et  l’intrication  des  différents  éléments, 
des  perturbations  dont  l’examen  peut  amener  des  précisions  sur  le  plan  anatomique. 

Nous  avons  entrepris  des  antennectomies  sur  Periplaneta  americana  pour  préci¬ 
ser  la  destinée  des  fibres  sensorielles,  à  la  suite  d’une  première  analyse  de  la  structure 
du  deutocerebron. 

La  présente  communication  concerne  des  phénomènes  cytologiques  survenant 
au  niveau  de  la  névroglie. 

Histologie  de  la  nevroglie  et  son  ultrastructure  sont  bien  connues. 

Histologie.  Chez  Periplaneta  americana  on  distingue  deux  couches  principa¬ 
les:  une  associée  aut  corps  cellulaires,  et  une  plus  interne,  dont  les  ramifications 
sont  mêlées  aux  prolongements  nerveux  dans  le  neuropile.  Au  niveau  du  deutoce¬ 
rebron,  avec  les  colorations  histologiques  classiques,  la  névroglie  se  reconnaît  faci¬ 
lement  des  neurones  grâce  à  ses  noyaux  (plus  petits  et  souvent  plus  allongés  que 
ceux  des  neurones).  Une  couche  tapisse  patiquement  tout  le  ganglion,  sous  le  peri¬ 
neurium,  et  des  colonnes  descendent  entre  les  tractus  fibreux. 

Ultrastructure.  La  névroglie  est  bien  reconnaissable:  les  noyaux  présen¬ 
tent  une  chromatine  périphérique  (contrairement  à  celle  des  neurones,  qui  est 
diffuse).  Le  cytoplasme  entourant  le  noyau  est  beaucoup  moins  riche  en  organites 
que  celui  des  neurones.  Les  prolongements  du  cytoplasme  glial  présentent  une 
différence  marquée  avec  les  prolongements  nerveux:  ceux-ci  sont  plus  clairs,  et  con¬ 
tiennent  les  neurotubules.  La  topographie  du  neuropile  permet  aussi  de  reconnaître 
la  névroglie:  les  prolongements  nerveux  sont  bien  délimités,  alors  que  la  névroglie 
remplit  les  espaces  laissés  libres.  Ceci  se  traduit  par  le  fait  que  les  prolongements 
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nerveux  ont  en  coupe  des  contours  à  ligne  générale  convexe,  alors  que  les  contours 
des  régions  remplies  de  cytoplasme  glial  sont  constitués  d’une  serie  de  courbes 
concaves.  \ 

Histologie  de  la  deutocerebron  après  antennectomie.  On  remarque  des  inclusions 
sphériques,  qui  retiennent  fortement  les  colorants  après  les  fixations  courants.  Ces 
inclusions  sont  visibles  surtout  à  partier  de  cing  jours  après  l’antennectomie.  Elles 
présentent  parfois  un  aspect  lobé,  notamment  sur  les  coupes  fines  réalisées  à  l’ester 
wax.  On  en  rencontre  peu  dans  la  zone  centrale  du  deutocerebron,  où  se  situent 
les  glomérules.  On  en  voit  un  grand  nombre  dans  la  région  de  la  couche  ganglionnaire 
opposée  à  l’arrivée  du  nerf  antennaire,  là  où  l’on  ne  reconnaît  pas  de  corps  cellulaire 
de  neurone,  et  où  le  tissu  glial  constitue  une  lame  bien  développée.  On  retrouve  ces 
inclusions  à  d’autres  niveaux  du  deutocerebron,  disposées  en  forme  de  travées  pénét¬ 
rant  dans  le  neuropile. 

Huit  à  dix  jours  après  l’antennectomie,  on  ne  reconnaît  plus  ce  semis  de  ponctua¬ 
tions.  On  remarque  par  contre,  aux  mêmes  niveaux,  des  masses  présentant  la  même 
forte  affinité  pour  des  colorants  variés,  et  qui  semblent  donc  produites  par  la  con¬ 
fluence  des  grains  sphériques  observés  précédemment. 

Par  la  suite,  les  résultats  sont  beaucoup  plus  irréguliers:  il  semble  qu’il  y  ait 
élimination,  ou  résorption  des  matériaux  qui  constituent  ces  inclusions.  Des  argu¬ 
ments  anatomiques  font  considérer  que  ces  inclusions  se  situent  dans  la  névroglie 
(abondance  où  le  tissu  glial  est  bien  développé,  travées  entre  les  faisceaux  de  fibres). 

Ultrastructure.  Trois  jours  après  l’antennectomie,  des  masses  sombres 
(après  fixation  osmiée),  absentes  dans  le  neuropile  de  l’animal  intact,  apparaissent 
dans  le  cytoplasme  glial. 

Quatre  et  cinq  jours  après  l’antennectomie,  on  observe  dans  le  cytoplasme  glial 
des  inclusions  en  position  semblable  à  celle  des  masses  compactes  vues  à  trois  jours, 
mais  d’aspect  différent.  Il  s’agit  ici  de  structures  en  feuillets  concentriques  (figures 
myéliniques) .  Ces  masses  sont  isolées,  ou  groupées  en  faible  nombre  (diamètre  envi¬ 
ron  1  m). 

Huit  et  neuf  jours  après  l’antennectomie,  on  trouve  des  amas  de  beaucoup  plus 
grande  taille  (jusqu’à  9  jx)  dans  le  cytoplasme  glial.  L’aspect  est  beaucoup  plus  con¬ 
fus,  mais  des  écailles  constituées  de  piles  de  feuillets  concentriques  restent  reconnais¬ 
sables,  ce  qui  indique  que  ces  amas  proviennent  de  la  cohalescence  des  masses  myéli¬ 
niques  observées  précédemment.  Les  stades  ultérieurs  montrent  la  même  irrégularité 
que  lors  des  examens  histologiques. 

L’apparition  précoce  des  figures  myéliniques,  avant  la  dégénérescence  des  axones 
montre  qu’il  ne  s’agit  pas  de  structures  apparaissant  dans  les  axones  en  dégénéres¬ 
cence  et  reprises  par  la  névroglie.  Les  modifications  cytologiques  visibles  de  la  dé¬ 
générescence  sont  certainement  précédées  par  un  état  métabolique  anormal  des 
neurones,  qui  peut  retentir  sur  le  tissu  glial. 

La  Blatte  ayant  des  possibilités  de  régénération  étundues,  nous  présentons 
l’hypothèse  qu’un  tel  phénomène  cytologique  est  à  relier  au  problème  de  la  régé¬ 
nération:  après  la  lésion,  des  molécules  simples  sont  isolées  dans  le  cytoplasme  glial, 
et  pourraient  être  utilisées  par  les  tissus  en  régénération.  Nous  observerions  chez 
l’adulte  la  survivance  d’un  tel  phénomène.  L’étude  à  été  commencée  chez  l’adulte  pour 
que  les  analyses  cytologiques  ne  soient  pas  gênées  par  le  phénomène  supplémentaire 
de  la  régénération,  mais  c’est  peut-être  celle-ci  qui  apportera  l’interprétation  de  ces 
remaniements  cytologiques. 


INFLUENCE  OF  FUMAGILLIN  ON  THE  OOGONIAL  CELLS 
OF  GALLERIA  MELLONELLA  L.  ( LEPIDOPTERA )  AS  EXAMINED 
BY  INCORPORATION  OF  H3-METHYL  THYMIDINE 

A.  Przeïçcka,  A.  Dutkowski 

(Nencki  Institute  of  Experimental  Biology,  Warszawa,  Poland) 


Fumagillin  is  an  antibiotic  commonly  used  against  Nosema  desease  of  bees.  No¬ 
sema ,  which  belongs  to  Microsporidia ,  gets  into  the  intestinal  tract  of  the  insect  and 
attacks  its  midgut  epithelium. 

From  our  previous  investigation  (performed  together  with  Dr.  Hartwig)  it 
appeared,  that  the  parasite,  when  undisturbed,  multiplies  energically  inside  the  insect 
cells,  what  may  be  stated  by  the  intense  incorporation  of  radioactive  thymidine. 
After  applying  Fumagillin  (by  feeding  bees  for  one  hour  with  syrup  supplemented 
with  the  antibiotic)  the  incorporation  of  H3-thymidine  into  Nosema  is  abolished 
completely.  Fumagillin  seems  to  interfere  with  DNA  replication  in  the  Nosema  cells, 
thus  stopping  the  development  of  the  parasite. 
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The  problem  arises  in  what  degree  the  antibiotic  may  disturb  the  normal  deve¬ 
lopment  of  the  insect  tissue?  Therefore  the  influence  of  Fumagillin  on  insect  gonads 
has  been  investigated. 

The  experiments  were  performed  on  female  prepupae  of  Galleria  mellonella. 
The  animals  were  either  injected  with  Fumagillin,  or  the  dissected  gonads  were 
incubated  in  insect  saline  supplemented  with  the  antibiotic.  Fumagillin  was  applied 
in  such  an  amount,  that  its  concentration  both  in  the  haemolymph  inside  the  insect 
body  and  in  the  saline  used  for  the  in  vitro  experiments  equals  approximately  0.01% 
of  the  pure  antibiotic.  Such  a  concentration  is  usually  applied  in  syrup  for  treating 
infected  bees. 

The  cellular  effect  of  Fumagillin  was  tested  by  the  ability  of  the  tissue  to  incor¬ 
porate  H3-thymidine,  what  is  the  sign  of  DNA  replication.  The  test  was  always  per¬ 
formed  in  vitro,  on  dissected  gonads.  The  isotope  was  supplemented  to  the  incubation 
medium,  2  p-C  per  milliliter. 

Normally  developing  gonads  in  prepupae  of  Galleria  contain  oogonia  at  high 
mitotic  activity. 

After  60  minutes  exposure  of  gonads  to  H3-thymidine  many  of  the  oogonial 
nuclei  found  in  the  section  are  labeled. 

After  applying  Fumagillin  the  amount  of  the  labeled  nuclei  found  on  the  autora¬ 
diogram  depended  on  the  duration  of  treatment  with  the  antibiotic.  A  few  (two — 
three)  hour  pretreatment  of  the  insect  with  the  antibiotic  usually  does  not  inhibit 
significantly  the  ability  of  the  gonadal  tissue  to  incorporate  thymidine,  contrary 
to  what  has  been  found  with  Nosema  cells.  In  those  cases  when  it  has  an  influence, 
the  oogonial  cells  appeared  to  be  more  sensitive  that  the  remaining  tissue.  The  label 
was  found  almost  exclusively  in  the  epithelial  cell  nuclei,  whereas  the  replication 
of  DNA  in  oogonia  seemed  to  be  stopped. 

A  nearly  complete  inhibition  of  DNA  replication  was  obtained  when  the  antibiotic 
was  supplied  for  over  20  hours,  by  repeated  injection.  However,  if  the  injection  was 
given  only  once  for  that  period  of  time,  the  tissue  was  able  to  incorporate  thymidine 
quite  normally. 

The  above  data  confirm  our  previous  suggestion,  that  Fumagillin  interfere  ydth 
replication  of  DNA  (Przeîçcka,  Hartwig,  1967).  The  oogonial  cells  seem  to  be  more 
sensitive  against  the  antibiotic  action  that  the  other  tissue.  However,  if  Fumagillin 
is  not  given  repeatedly,  at  short  intervals,  it  does  not  abolish  the  replication  in  oogo¬ 
nial  cells. 

Hence  the  applying  of  Fumagillin  in  bee  colonies  infected  with  Nosema  seems 
to  be  not  so  dangerous  for  development  of  the  insects  as  for  the  development  of  the 
parasite. 


PROPRIOCEPTIVE  CONTROL  OF  LEG  MOVEMENTS 
IN  DUGESIELLA  (=EURYPELMA)  HENTZI 

W.  Rathmayer 

(Zoologisches  Institut  der  Universität,  Frankfurt  am  Main,  BRD) 


In  the  legs  of  the  tarantula  Dugesiella  (= Eurypelma )  hentzi  ( Araneina ,  Avicu- 
lariidae)  a  total  of  18  groups  of  proprioceptive  neurons  occur.  They  were  found 
at  every  joint  of  the  leg;  the  number  of  their  neurons  is  fairly  constant  in  a  given 
group;  in  different  groups,  however,  they  vary  from  two  to  around  15.  These  receptors 
lie,  at  the  most  «strategie»  points,  that  is  right  at  the  pivots,  where  stress  and  strain 
are  maximal  during  movements.  The  highest  number  of  receptor  groups,  namely  five, 
is  to  be  found  at  the  coxa-trochanteral  joint.  This  is  the  only  articulation  where 
movements  are  possible  in  nearly  every  plane  due  to  the  ball  and  socket  joint. 
At  the  other  joints  either  movements  up  and  down  or  forward  and  backward  are 
possible.  The  arrangement  of  the  receptor  groups  therefore  is  either  to  the  right 
and  left  or  above  and  below  the  hinge. 

Electrophysiological  recordings  from  the  ascending  axons  of  several  receptor 
groups  showed  that  their  function  is  very  similar.  All  respond  to  movements  of  the 
following  leg  segment.  Some  groups  are  specialized  mainly  for  extension,  others 
often  at  the  same  joint  —  for  flexion  of  the  leg.  In  every  group  the  majority  of  the 
neurons  is  of  the  phasic-tonic  type. 

The  group  at  the  medial  femur-patella  joint  and  the  anterior  one  at  the  tibia- 
metatarsal  joint  were  studied  in  greater  detail.  The  following  data  refer  to  them. 
Both  groups  are  mainly  sensitive  to  extension  of  the  patella  and  metatarsus  respecti¬ 
vely.  Both  contain  two  functionally  different  types  of  proprioceptors,  i.  e.  position- 
and  movement-receptors. 


429 


1.  The  position  receptors  respond  to  stepwise  extension  of  the  following  leg 
segment  with  a  transient  peak  of  discharge  and  adapt  with  a  specific  time  course 
to  a  stationary  discharge  level.  Flexion  results  in  these  units  in  an  inhibition 
of  discharges  followed  by  a  slow  recovery  of  activity.  The  various  cells  differ  in  their 
peak  frequencies,  in  the  time  course  of  adaptation  and  the  steady  state  discharge 
level.  Some  of  the  units  respond  over  the  whole  range  of  possible  movements, 
wdiereas  others  become  active  only  within  a  certain  fraction  of  the  range.  This  range 
fractionation  implies  that  the  number  of  active  receptors  depends  on  the  degree 
of  extension.  The  more  the  leg  is  extended  the  greater  is  the  number  of  firing 
cells  and  the  higher  is  the  discharge  level  of  the  rest.  The  main  purpose  of  the  pha- 
sictonic  units  seems  to  be  perception  of  position. 

2.  Movement  receptors.  In  the  medial  group  of  the  femur  patella  joint  at  least 
three  cells  were  found  which  respond  purely  phasically  only  during  movement. 
Two  of  them  are  unidirectionally  sensitive  to  extension,  one  to  flexion  of  the  leg. 
Their  discharge  frequency  is  determined  by  the  velocity  of  the  movement. 

The  investigated  proprioceptors  of  Dugesiella  provide  precise  information  about 
all  movements  of  the  leg  at  every  joint.  They  signal:  1)  the  onset  of  a  movement; 
2)  the  direction;  3)  the  velocity  of  the  movement;  4)  the  stationary  position  of  the  leg. 

To  what  extent  the  animal  makes  use  of  these  informative  possibilities  and  how, 
if  so  at  all,  the  motor  pattern  during  stepping  is  influenced  has  still  to  be  studied. 


LA  DÉGRADATION  DE  L’ACIDE  URIQUE  CHEZ  LES  DIPTÈRES 

P.  R  a  z  e  t 

(Faculté  des  Sciences,  Rennes,  France) 


Depuis  les  observations  de  Robinson  (1935),  Truszkowski  et  Chajkinowna  (1935) 
et  de  Brown  (1938),  mettant  en  évidence  la  présence  de  l’enzyme  uricase  ou  celle 
d’allantoine  chez  quelques  Muscidés,  on  affirme  que  tous  les  Diptères,  dans  leur 
ensemble,  sont  capables  de  dégrader  l’acide  urique  en  allantóme. 

En  réalité,  de  nombreux  Diptères  ne  possèdent  pas  une  telle  propriété  et  sont 
uricotéliques  (Bursell,  1967). 

D’autres  possèdent  effectivement  l’enzyme  uricase  et  transforment  leur  acide 
urique  en  allantóme.  C’est  le  cas  des  Muscidés  déjà  signalés,  mais  aussi  des  larves 
de  Chironomus  plumosus  L.  Ces  larves  sont  pourvues  d’une  uricase  très  active,  dont 
le  fonctionnement  s’effectue  avec  absorption  d’une  quantité  d’oxygène  mesurable 
à  l’appareil  de  Warburg,  et  correspondant  à  la  quantité  d’acide  urique  dégradée 
(Razet  et  Barrand,  1965)  la  majeure  partie  de  l’acide  urique  ainsi  oxydé  a  pu  être 
caractérisée  sous  forme  d’allantoine. 

On  sait  que  la  dégradation  est  poursuivie  jusqu’au  stade  acide  allantoique  chez 
Bibio  marci  L.  et  chez  les  Tipulides  imagos  (Bursell,  1967).  Il  en  est  de  même  chez 
les  Empidides:  les  deux  enzymes  uricase  et  ailantoinase  ont  été  mises  en  évidence 
chez  les  imagos  des  espèces:  Megacyttarus  crassirostris  Fallen,  Hilara  monedula 
Collin,  et  Hilara  fus  cip  es  Fab.  (Razet,  1966);  elles  montrent  une  activité  particulière¬ 
ment  marquée  chez  la  première  d’entr’elles.  Tous  ces  espèces,  ainsi  que  Hilara 
interstincta  Fallen,  contiennent  de  l’acide  allantoique,  en  proportions  variables,  allant 
de  0.08  à  0.29%.  Cette  présence  d’acide  allantoique  prouve  que,  in  vivo,  il  y  a  bien 
des  dégradation  d’acide  urique.  Toutefois,  des  recherches  nous  ont  montré  simultanément, 
chez  Hilara  interstincta  et  H.  monedula ,  une  faible  teneur  en  acide  urique;  nous^  ne 
pouvons  dire  si  cet  acide  se  trouve  là  sous  un  état  transitoire,  attendant  d’être 
dégradé,  ou  s’il  est  accumulé  de  façon  stable,  échappant  ainsi  à  l’action  des  enzymes 
uricolytiques. 

L’enzyme  allantoicase  n’a  pu  être  mise  en  évidence,  jusqu’ici,  chez  aucun  Diptère. 

Par  contre  buréase,  déjà  connue  chez  des  larves  de  Muscidés,  existe  également 
chez  les  larves  de  Chironomus  plumosus.  En  effect,  après  3  heures,  on  a  retrouvé, 
sous  forme  d’ammoniaque,  3.2%  de  l’urée  placée,  à  la  concentration  de  M/100,  en  pré¬ 
sence  de  poudre  de  ces  larves,  en  milieu  tamponné  phosphate  soude  à  pH  7.0.  Toute¬ 
fois,  chez  cette  espèce  comme  chez  les  larves  de  Muscidés,  le  substrat  de  buréase 
ne  peut  être  que  d’origine  protidique,  par  suite  de  l’absence  des  enzymes  allantoinase 
et  allantoicase.  On  ne  connaît  d’ailleurs,  actuellement,  aucun  insecte  pourvu  de  la 
chaîne  entière  des  enzymes  de  l’uricolyse. 

L’ensemble  des  résultats  connus  montre  que,  dans  l’Ordre  des  Diptères,  il  existe 
un  certain  nombre  d’espèces  chez  lesquelles  l’acide  urique  est  effectivement  dégradé, 
mais  que  cette  dégradation  ne  s’arrête  au  stade  allantóme  que  dans  un  nombre  restreint 
de  cas,  étant  conduite  jusqu’au  stade  acide  allantoique  dans  le  plus  grand  nombre. 
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EFFECTS  OF  JUVENILE  HORMONE  ON  EMBRYONIC  DETERMINATION 
AND  ON  THE  LARVAL-PUPAL  TRANSFORMATION  OF  SILKWORMS 


L.  M.  R  i  d  d  i  f  o  r  d 

(Biological  Laboratories,  Harvard  University ,  U.S.A.) 

The  status  quo  effect  of  juvenile  hormone  (JH)  in  metamorphosis,  particularly 
the  pupal-adult  transformation,  is  well-known  (Williams,  1959 — 1963).  In  1964  Slama 
and  Williams  first  demonstrated  the  blocking  of  embryogenesis  in  Pyrrhocoris  by  JH, 
and  later  I  found  the  same  effect  on  silkworm  eggs  (Riddiford  a.  Williams,  Proc. 
Natl.  Acad.  Sci.,  March,  1967).  Following  is  a  summary  of  the  extension  of  these 
studies,  using  a  mixture  of  synthetic  JH  analogs. 

Injection  of  high  doses  (10  mg)  of  JH  or  of  smaller  amounts  (500  p,g)  with 
the  synergist  «Sesamex»  into  the  adult  female  Hyalophora  cecropia  moth  blocked 
the  development  of  subsequently  laid  eggs  in  blastoderm  stage  (before  the  beginning 
of  germ  band  formation).  Smaller  doses  produced  effects  like  those  after  application 
to  the  eggs  as  described  below. 

When  JH  was  topically  applied  to  the  egg  immediately  after  oviposition,  embryo- 
genesis  was  not  blocked  until  blastokinesis.  The  embryo  usually  could  not  complete 
these  morphogenetic  movements,  but  larval  differentiation  could  proceed  to  various 
stages,  up  to  prehatching.  Application  after  the  beginning  of  blastoderm  formation 
only  partially  prevented  hatching.  Many  of  those  that  hatched  were  not  viable; 
but  others  survived,  only  to  die  during  the  molt  to  the  second  or  later  instars. 
As  the  germ  band  formed,  the  applied  JH  became  less  effective  in  preventing 
hatching,  but  the  hatched  larvae  were  still  less  viable.  Many  formed  intermediates, 
and  most  died  before,  metamorphosis.  JH  applications  after  blastokinesis  did  not  affect 
hatching  or  larval  life  until  the  last  instar.  Some  died  after  the  molt  to  this  fifth 
instar,  but  most  died  at  the  time  of  spinning  or  during  the  formation  of  the  pupa. 

Daily  applications  of  JH  (up  to  5  pg  which  is  toxic)  to  cecropia  larvae  from 
hatching  did  not  affect  larval  characteristics,  but  only  the  larval-pupal  transforma¬ 
tion.  Up  to  the  beginning  of  metamorphosis  (signalled  by  spinning)  JH  application 
caused  the  retention  of  larval  tubercles  in  the  pupa.  Higher  doses  caused  retention 
of  larval  thoracic  legs,  and  still  higher  produced  an  animal  with  larval  head  but 
pupal  abdomen. 

JH  applied  during  spinning  in  no  way  affected  metamorphosis.  But  when  applied 
during  the  prepupal  period,  it  prevented  the  normal  diapause  in  cecropia ,  apparently 
by  preventing  the  usual  shutting-off  of  the  brain  at  the  time  of  pupal  ecdysis. 
If  JH  (100  pg)  is  applied  before  ocellar  retraction,  the  resulting  moth  has  normal 
epidermal  structures,  but  pupal  and  occasionally  larval  internal  organs.  Application 
of  the  same  dose  after  ocellar  retraction  usually  produced  traces  of  pupal  cuticle 
externally  and  pupal-adult  intermediates  internally. 

Thus,  just  as  in  the  pupal-adult  transformation  where  JH  prevents  the  turning-on 
of  the  adult  gene  set  (Williams,  1961),  excess  JH  in  the  adult  female  will  prevent 
the  turning-on  of  the  embryonic  gene-set.  But  if  applied  to  the  fertilized  egg,  JH  can 
only  interfere  with  the  embryonic  determination  of  the  insect’s  future  life  program: 
first  affecting  the  larval  program  by  application  up  to  blastokinesis  (the  beginning 
of  larval  differentiation),  then  only  the  pupal  program.  The  latter  may  be  altered 
until  the  beginning  of  metamorphosis  (the  beginning  of  pupal  differentiation)  after 
which  only  the  adult  gene  set  can  be  affected. 


SYNCHRONIZATION  OF  HATCHING  OF  ANTHERAEA  PERNYI  EGGS 

L.  M.  Riddiford,  L.  K.  Johnson 
(Harvard  University,  U.S.A.) 

When  kept  under  a  photoperiod  regimen  at  25°  C.,  Antheraea  pernyi  egg s  hatched 
at  the  «lights-on»  signal  on  the  ninth  or  tenth  day.  Most  hatched  within  one-half 
hour,  but  a  few  hatched  up  to  4  hours  afterwards.  The  time  of  oviposition  had  no  effect 
on  the  synchronization  except  to  influence  the  percentage  which  hatched  on  each 
day;  about  */2  to  2/3  hatched  on  the  ninth  day,  at  «lights-on»;  the  remainder  waited 
until  the  tenth  day  at  the  same  time.  The  phenomenon  occurred  from  8L  :  16D 
to  17L  :  7D;  at  4L  :  20D  and  20L  :  4D  hatching  occurred  at  other  times.  In  continuous 
darkness  or  continuous  light,  hatching  was  random  for  24 — 48  hours;  in  LL  at  25°  C, 
it  occurred  in  8—9  days,  in  DD  10—11  days.  Eggs  transferred  from  DD  to  16L  :  8D 
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on  any  day  of  development  through  the  eighth  day  hatched  only  at  the  «lights-on» 
signal  on  the  ninth  or  tenth  day;  if  transferred  on  the  ninth  day  during  the  light 
period,  they  hatched  within  three  to  four  hours  after  the  transfer. 

Eggs  were  collected  every  two  hours  and  immediately  places  under  16L  :  8D 
conditions.  If  they  were  then  placed  under  continuous  darkness  on  the  fifth  or  earlier 
day  of  development,  no  synchronization  of  hatching  was  observed.  Partial  synchroni- 
zasion  was  found  after  transfer  on  the  sixth  day,  and  complete  synchronization  after 
transfer  on  the  seventh  or  eighth  day.  The  entrained  rhythm  was  therefore  free- 
running  with  a  period  slightly  less  than  24  hours.  Similar  results  were  obtained  by 
Minis  and  Pittendrigh  for  Pectinophora  gossypiella  recently  (Science,  159,  534,  1968). 
We  found  in  another  series  of  experiments  involving  transfers  from  constant  darkness 
to  16L  :  8D  for  varying  periods,  followed  by  a  return  to  continuous  darkness,  that 
at  least  two  «lights-on»  signals  after  the  fifth  day  of  development  were  required 
to  entrain  the  rhythm. 

A  crude  action  spectrum  of  the  entrainment  of  the  synchronization  was  obtained, 
using  homemade  colered  filters  and  a  16L  :  8D  regimen.  Under  red  light  conditions 
the  hatching  was  as  in  continuous  darkness.  Yellow  light  permitted  partial  synchro¬ 
nization,  and  green,  blue,  and  purple  light  conditions  gave  total  synchronization  just 
as  the  controls  with  visible  light.  The  spectrum  of  the  pink  ocellar  pigment,  which 
first  appears  on  the  fifth  day  embryonic  development  when  no  other  pigment  is  vi¬ 
sible  in  the  embryo,  was  obtained,  using  a  Cary  14  spectrophotometer  with  a  special 
microscopic  attachment  (in  collaboration  with  Mr.  Paul  Brown,  Harvard  University). 
The  difference  absorption  spectrum  between  the  ocellar  pigment  in  situ  and  the  sur¬ 
rounding  nonpigmented  tissue  had  a  maximum  at  460—480  mp,  a  minimum  at  350  mp, 
and  a  slight  shoulder  at  500 — 510  mp  above  which  it  falls  off  steeply.  The  correla¬ 
tion  between  the  absorption  spectrum  of  the  pigment  and  the  action  spectrum 
of  entrainment  indicates  that  the  entrainment  of  the  synchronization  of  hatching 
occurs  via  the  ocelli. 

When  the  eggs  were  transferred  from  constant  light  to  constant  dark  (or  vice 
versa)  at  noon  on  the  sixth  or  later  day  of  development  (when  the  pigment  was 
fully  developed),  hatching  occurred  at  two  times  during  the  day  —  noon  and 
10:  30— 11  :  30  PM. 


XOJIOßOyCTOHHHBOCTB  KYKOJIOK  AMEPHKAHCKOH  EEJIOU  EAEOHKH 

(. HYPHANTRIA  CUNEA  DRURY) 

L.  Z.  Rodionova  —  JI.  3.  PopoHOBa 

(lÍHCTUTyr  deojiwi^uoHHOÛ  Mopcßojiozuu  u  9K0J10ZUU  oKueoTHbix  um.  A.  H.  Ceeepiçoea 

AH  CCCP,  Mocnea,  CCCP) 

» 

y  KyKOJioK  Hyphantria  cunea  Drury  nepBoñ  h  BTopon  reHepaipm,  pa3BHBaioin;HXCH 
b  npnpoAHLix  ycjiOBnnx  3aKapnaTCKon  oôJiacTH  yCCP,  onpe^ejiHJiact  TeMnepaTypa  ne- 
peoxjiajKAeHHH  h  3aMep3aHHH.  H3MepeHnn  y  3HMyiom;Hx  KyKOJiOK  npoBO/puracB  ejneMe- 
CHUHO,  a  y  KynojioK  Jieraen  reHepapira  —  ejKeßHeBHO  æo  BLixofla  HMaro.  B  Te  >Ke  cponn 
ycTaHaBJiHBajincb  pa3Mepbi  xojioaoctohkocth  no  nojiyjieTaJiBHBiM  9Kcno3nn;nHM,  b  Te- 
nemie  KOTopux  KynoJiKH  BBUKHBaiOT  npH  — 16,  — 17°.  napajuiejiBHO  onpejtejmjiocB  ko- 
jinuecTBo  rjiiipepHHa,  rjiHKoreHa  h  rjnoK03Bi  b  Tejie  KyKOJiOK  bo  BpeMH  ,n;Hanay3Bi,  3H- 
MOBKH  H  MeTaMOp(|)03a  C  peJIBK)  BBIHCHeHHH  XapaKTepa  X0JI0A03am;HTHBIX  MexaHH3MOB. 
ycTaHOBJieHO,  uto  TeMnepaTypa  nepeoxjiajKAeHnn  KyKOJioK  ôejion  aMepanaHCKOH 

6a6ouKH  nenien  h  3HMHen  reHepapnn  Jie>KHT  okojio  — 13.5 - 15.5°,  hto  CBH^eTejiBCT- 

ByeT  06  hx  bbicokoh  xoJiOAoycTonuHBocTH.  C  Apyron  cTopoHBi,  HaÖJnoßajiHCB  3HauHTeJiB- 
HBie  pa3JiHHim  b  npoflOJUKHTejiBnocTH  BLiîKHBaeMocTH  KyKOJiOK  nepBoñ  H  BTopon  reHe- 
papnii  npn  TeMnepaType  — 16,  — 17°.  üoJiyjieTajiBHan  3Kcno3Hii;HH  ,tpH  KynojioK  JieTHen 
renepauHH  npn  yKa3aHHon  TeMnepaType  KOJieôanacB  ot  2  nac.  20  mhh.  æo  4  uac.  30  mhh., 
Tor^a  Kan  æjih  3HMyioimix  KyKOJiOK  —  ot  76  ßo  145  uac. 

npnBeAeHHBie  pn^pni  ho3bojihiot  npeAnonaraTB,  uto  3HMyiom;He  KyKOJiKH  6ejioô 
aMepnKancKon  ôaôonnn  chocoöhbi  nepeHocHTB  nacTHUHoe  hjih  .gaîKe  nojmoe  3aMep3a- 
Hne.  Bojiee  BBicoKan  ycTonnnBOCTB  k  hh3Khm  TeMneparypaM  3HMyiom;HX  KyKOJiOK 
oôycjioBJieHa  6noxHMHuecKnMn  nepecTpoHKaMH,  npoHexoÆHmHMH  b  noAroTOBHTejiBHBin 
K  3HMOBKe  nepHOA,  HTO  MOHîHO  npeAnOJIOÎKHTB  Ha  OCHOBe  COHOCTaBJieHHH  flHHaMHKH 
rjiHKoreHa,  rjinpepnHa  n  Moeocaxapn^oB  y  KyKOJioK  jieTHen  h  3HMyiom;eH  reHepapnâ. 
Co^epîKaHHe  rannorena  b  Hanane  MeTaMop$o3a  KynoJioK  nepBoñ  h  BTopon  reHepapnn 
cocTaBJTHJTO  cooTBeTCTBeHHo  2.95  h  3.05%  k  cyxoMy  Becy  Tena.  K  Konpy  MeTaMop$o3a 
KyKOJiKn  nepBoñ  reHepapnn  H3pacxofloBajin  15.4—17%  Beerò  3anaca  rjiHKoreHa,  b  to 
BpeMH  Kan  KyKOJiKH  BTopon  reHepapnn  —  22.4— 23.1  % .  Han6ojiee  3HauHTejiBHoe  nafle- 
Hne  coAepHxamiH  rjiHKoreHa  b  Tene  3HMyioin;Hx  KyKOJioK  ôbijio  OTMeueHO  b  pa3rap 
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#aanay3Bi;  k  KOHn;y  ,o,nanay3Bi  ero  KOJinuecTBo  BoccTaHaBJiiiBajiocL,  xoth  h  He  æocth- 
rajio  npenmero  ypoBHH.  BTopoe  snanaTejiBHoe  CHHJKeHae  coAepjKaiiiiH  rjinnoreHa 
no  BpeAienn  coßnaAajio  c  MaKCHMajiBHBiM  aoHBHîeHaeM  TeivinepaTypBi  cpeABi  b  HHBape — 
<J>eBpaJie.  B  MapTe  ero  KOJianecTBo  bhobb  noBBimajiocB  h  na,n;ajio  em,e  pa3  b  anpejie — 
Mae  b  CBH3H  c  B03o6HOBJieHneM  MeTaMop$o3a.  KojieöaHHH  rjiHKoreHa  b  Tejie  3BMyio- 
mHX  KyKOJIOK  COnpOBOJK^aJIHCB  CHHXpOHHBIMH  KOJieÖaHBHMB  KOJIBUeCTBa  TJII0K03BI,  CO- 
flepjKaHne  KOTopoa  h  y  3BMyK>m;Bx  KynojioK  BTopon  reHepapaa  KOJie6ajiocB  b  npe,a;ejiax 
0.4 — 1.1%  K  cyxoMy  Becy.  OßHOBpeMeHHo  npoacxoABJio  nocTeaeHHoe  yBejiaaeHae  kojih- 
aecTBa  rjiapepiraa,  MaKCBMyM  KOToporo  coBaaftaji  c  pa3rapoM  ,u;Hanay3Bi.  K  Korney  ftaa- 
nay3Bi  BMecTe  c  nacTBHHBiM  BoccxaHOBJieHaeM  rjianoreHa  coßepjKamie  rjiaa;epaHa  chh- 
jKajiocB  b  Tpa  pa3a.  Bo  BTopoa  nojiOBaHe  3bmbi,  nocjie  Toro  nan  TeMaepaTypa  cpe^Bi  no,n- 
HHMajiacB  BBirne  nyjiH,  rjian,epaH  b  tkbhhx  KyKOJIOK  acnesaji.  KojianecTBo  rjiapepaHa 
y  3BMyK)ni;Bx  KynojioK  b  momcht  ero  MaacaMaJiBHoro  nofl^eMa  flocTarajio  Beerò 
0.44 — 0.50%  k  cyxoMy  Becy.  y  KyKOJIOK  JieTHea  reHepapaa  rjiaa;epaH  oÖHapyweH  tojibko 
b  Ba,n;e  cjiepoB.  no-BBßBMOMy,  hombmo  HenoToporo  yBejianeHan  KOJianecTBa  MOHOca- 
xapa^oB  a  rjiaa;epaHa  b  tkbhhx  3BMyiorn;HX  KyKOJiOK,  ax  xoJio,n;o3am;BTHafi  peanpaa 
oßycJioBJiBBaeTCH  KanaMa-TO  .gonojiHHTejiBHBiMB,  nona  He  B3yueHHBiMa  (J)B3BOJioraue- 
CKHMH  MexaHH3MâMH. 

Pe3yjiBTaTBi  paöoTBi  noKa3BiBaiOT,  hto  ubcjichhoctb  6ejioa  aMepaKaHCKoa  6a6ouKB 
oaeHB  Majio  3aBacaT  ot  CTeneHH  noHBjKeHan  TeMnepaTypBi  bo  BpeMH  3hmobkh.  9tot  ho- 
bbih  æjih  CoBeTCKoro  CoK)3a  Bpe^HTejiB,  oÓJiaAaiomHH  ne  tojibko  3HawreJiBHoa  9KOJiora- 
aecKoa  nJiacTBHHOCTBio,  ho  a  öojibihob  xojioßoycTOBHBBocTBio,  no-Ba^BMOMy,  mojkct 
cymecTBOBaTB  b  pa3HBix  KJiBMaTaaecKax  30Hax  CCCP,  a  tojibko  npaMemieMBie  npoTEB 
Hero  MepBi  KapaHTHHa  MoryT  c,n;ep?KaTB  ero  paccejieHae. 


DIE  ENTSTEHUNG  VON  AFTERWEISELN  IN  HUMMELVÖLKERN 

P.  R  ö  s  e  1  e  r 

(Zoologisches  Institut,  Würzburg,  BRD) 

Hummelvölker  ( Bombus  hypnorum  L.,  B.  terrestris  L.)  wurden  von  der  Nestgründ¬ 
ung  an  in  einer  Klimakammer  bei  28 — 30°  C  gezüchtet.  Die  Arbeiterinnen  wurden  indi¬ 
viduell  markiert,  und  der  jeweilige  Entwicklungszustand  der  Ovarien  —  eingeteilt  in  5 
Stadien  —  bei  verschieden  alten  Arbeiterinnen  bestimmt.  Frischgeschlüpfte  Arbeite¬ 
rinnen  besitzen  leere  Ovariolen  (Stadium  1).  In  den  ersten  zwei  Tagen  wandern  Oocyten 
ein,  ohne  dass  diese  heranwachsen  (Stadium  2).  Nach  dem  10.  Lebenstag  beginnen  sich 
bei  einigen  Arbeiterinnen  die  Oocyten  zu  vergrössern  (Stadium  3).  Mit  zunehmendem 
Alter  besitzen  dann  immer  mehr  Arbeiterinnen  entwickelte  Ovarien  mit  ablagebereiten 
Eiern  (Stadium  4  und  5),  sie  sind  also  zu  Afterweiseln  geworden. 

In  B.  hypnorum-Nö lkern  legen  die  Arbeiterinnen  auch  in  Anwesenheit  einer  Kö¬ 
nigin  Eier.  Allerdings  werden  die  Eier  sofort  von  der  Königin  gefressen.  Bei  B.  terre¬ 
stris  dagegen  hemmt  die  Königin  die  Eiablage  der  Arbeiterinnen,  solange  sie  noch 
dominant  ist. 

In  kleinen  weisellosen  Völkern,  die  aus  jeweils  5  frischgeschlüpften  Arbeiterinnen 
gebildet  wurden,  begannen  sich  die  Oocyten  bereits  nach  dem  2.  Lebenstag  zu  vergrös¬ 
sern.  Mit  dem  5.  Tag  legten  die  Arbeiterinnen  die  ersten  Eier.  Auch  einzeln  isolierte 
Arbeiterinnen  besassen  nach  dem  10.  Tag  entwickelte  Ovarien  mit  ablagebereiten 
Eiern.  Notwendig  ist  in  allen  Fallen  eine  ausreichende  Pollennahrung. 

Sind  in  den  weisellosen  Völkern  mit  5  Arbeiterinnen  Larven  vorhanden,  so  legen 
die  Arbeiterinnen  erst  wieder  Eier,  wenn  die  Larven  sich  verpuppt  haben.  Das  Füttern 
von  Larven  und  die  Eireifung  schliessen  sich  gegenseitig  aus  und  bedingen  in  kleinen 
Völkern  eine  schubweise  Eiablage.  In  normalen  Völkern  mit  einer  Königin  füttern 
jüngere  Arbeiterinnen  die  Larven.  Dadurch  dürfte  die  Eireifung  bei  Arbeiterinnen  bis 
otwa  zum  10.  Lebenstag  unterdrückt  werden. 

Daneben  besitzt  die  Königin  einen  Einfluss  auf  die  Eireifung  und  Eiablage.  Setzt 
man  bei  B.  terrestris  den  weisellosen  Völkern  aus  5  Arbeiterinnen  eine  Königin  zu, 
so  legen  die  Arbeiterinnen  keine  Eier.  Erst  wenn  die  Königin  entfernt  ist,  beginnen  die 
Arbeiterinnen  zu  legen.  Die  Ovarien  10  Tage  alter  Arbeiterinnen  waren  in  Anwesenheit 
einer  Königin  unentwickelt,  30  Tage  alte  Arbeiterinnen  besassen  dagegen  entwickelte 
Ovarien,  legten  jedoch  keine  Eier. 

In  weisellosen  Völkern  entwickeln  sich  nicht  bei  allen  Arbeiterinnen  die  Ovarien. 
Es  wurden  weisellose  Völker  aus  2  bis  20  frischgeschlüpften  Arbeiterinnen  gebildet 
und  die  Ovarien  am  10.  Tag  nach  der  ersten  Eiablage  untersucht:  Je  grösser  die  Ko¬ 
lonie,  desto  mehr  Afterweisel  sind  vorhanden,  doch  besitzen  in  der  Regel  nie  alle 
Arbeiterinnen  entwickelte  Ovarien.  Dies  kommt  auch  in  der  Anzahl  der  Nachkommen 
zum  Ausdruck.  Als  Mass  wurde  die  Anzahl  der  Eier  bzw.  Larven  zum  obigen  Zeitpunkt 
gezählt:  mit  wachsender  Koloniegrösse  nimmt  die  absolute  Anzahl  der  Nachkommen 
zwar  zu,  bezogen  auf  die  Anzahl  der  vorhandenen  Arbeiterinnen  nimmt  sie  jedoch  ab. 
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Dieses  Prinzip,  die  Eiablage  auf  einige  wenige  Tiere,  normalerweise  die  Köni¬ 
ginnenkaste,  zu  beschranken,  ist  bei  sozialen  Hymenopteren  allgemein  verbreitet 
(Michener,  1964)  und  offensichtlich  für  die  Evolution  sozialer  Formen  notwendig  ge¬ 
wesen.  Während  andere  soziale  Arten  im  weisellosen  Zustand  desorganisiert  sind 
(z.  B.  Partamona  testacea ,  Sakagami,  Beig  u.  Akahira,  1964),  stabilisiert  sich  in  weisel¬ 
losen  Hummelvölkern  ein  neues  Balanceverhältnis  zwischen  einer  fertilen  Gruppe,  den 
Afterweiseln,  und  einer  sterilen  Gruppe,  die  die  Versorgung  des  Volkes  übernimmt. 
Demnach  vermögen  auch  Arbeiterinnen  die  Eireifung  im  Volk  zu  steuern  und  besitzen 
damit  Regulationsmechanismen  wie  die  Königinnen. 


CHEMOROCEPTION  IN  THE  MOTH  PRODENIA  LITURA  F. 

H.  S.  S  a  1  a  m  a 

(National  Research  Centre,  Dokki,  UAR) 


In  the  cotton  leaf  worm,  Prodenia  litura ,  the  contact  chemoreceptors  were  located 
on  the  ventral  surface  of  the  fore  tarsi  and  the  terminal  portion  of  the  proboscis. 

The  experimental  moths  used  were  3  days  old  from  cultures  maintained  at  27°C 
on  castor  oil  leaves.  They  were  kept  on  a  water  diet  for  24  hours  before  test  and  then 
mounted  on  a  glass  block  with  their  wings  securely  fastened  by  means  of  cellotape. 
The  stimulating  effectiveness  of  sugars  and  electrolytes  on  the  chemoreceptors  was 
investigated.  Solutions  of  the  compounds  to  be  tested  were  presented  by  touching  the 
suspected  areas  (legs  and  head  appendages)  with  a  fine  artist’s  brush  moistened  with 
the  solution  at  different  concentrations.  Sugars  were  presented  as  water  solutions; 
for  electrolytes,  0.1  M  sucrose  was  used  as  a  mediator  for  positive  response. 

It  has  been  found  that  0.1  M  solutions  of  sucrose  and  fructose  are  acceptable  and 
stimulating  as  their  contact  with  the  fore  tarsi  cause  an  immediate  extension  of  the 
proboscis.  This  criterion  was  used  as  the  index  of  reception.  Also,  local  stimulation 
of  the  terminal  portion  of  the  proboscis  with  the  same  sugars  causes  the  same  positive 
response. 

Rejection  and  recoiling  of  the  proboscis,  on  the  other  hand  occurs  after  mixing 
0.1  M  sucrose  with  0.5  M  solutions  of  HC1,  H2S04,  NaCl,  NH4C1  and  KC1.  This  was  re¬ 
versed  by  increasing  the  sugar  concentration  or  by  removing  the  inhibitor.  Heavy  metal 
salts  like  CuCl2  at  0.01  M  inhibit  stimulation  of  tarsal  and  oral  receplors  and  render 
them  insensitive  for  6  hrs.  This  may  be  related  to  the  reactions  of  such  salts  with  or 
within  the  receptor  cells. 

Morphological  studies  show  that  there  are  short  thin  walled  sensillae  on  the 
ventral  surface  of  the  fore  tarsi  of  both  sexes  among  other  hairs  and  spines.  The  termi¬ 
nal  portion  of  the  proboscis  bears  six  sided  rod  like  sensillae  with  thickened  angles. 
Both  types  of  sensillae  are  probably  the  responsible  taste  receptors. 

Behavioural  studies  show  that  the  moth  would  not  feed  normally  at  any  solution 
rejected  by  the  tarsi.  Even  if  the  tarsi  are  incapable  of  discrimination  at  the  existing 
concentration,  the  proboscis  will  be.  The  fact  that  the  moth  can  discriminate  between 
acceptable  sugars  and  electrolytes  probably  suggest  that  there  are  two  types  of  re¬ 
ceptors  involved  in  its  feeding,  one  for  acceptable  compounds  and  the  other  for 
unacceptable  compounds.  A  similar  conclusion  was  recorded  by  Salama  (1966)  in  the 
mosquito  Aed.es  aegypti. 


A  TECHNIQUE  FOR  ARTIFICIAL  FEEDING  OF  COCCIDS 
H.  S.  S  a  1  a  m  a,  M.  R.  S  a  1  c  h 

(National  Research  Centre,  Dokki,  UAR) 

In  our  search  for  a  method  to  feed  coccids  artificially  in  the  laboratory,  it  was 
found  that  the  soft  scale  insects,  Lecanium  acuminatum  Signoret  and  Pulvinaria  psidi 
Maskel,  and  the  sugar  cane  mealy  bug.  Saccharicoccus  sacchari  Ckll.  can  ingest  water 
or  sugary  solutions  via  Parafilm  membrnes  or  prophylactic  skin.  The  feeding  unit 
used  consists  of  a  plastic  cup  with  two  open  ends  (3  cm  high  X  3  cm  diam.).  A  piece 
of  membrane  was  stretched  down  the  lower  open  end  of  the  tube.  On  the  inner  side 
of  this  membrane,  the  insects  were  released  and  the  covered  with  a  cover  slip.  Two 
drops  of  the  diet  were  then  placed  on  the  outer  side  of  this  membrane  and  a  second 
piece  of  membrane  was  then  stretched  and  pulled  down  over  the  first  and  thereby 
spreading  the  drops  as  a  thin  layer  between  them.  In  another  method,  the  insects  were 
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released  on  the  inner  side  of  a  membrane  stretched  over  the  cup  which  was  then 
immersed  in  a  watch  glass  containing  1  cm3  of  the  diet. 

Significant  rates  of  survival  and  development  were  attained  on  sugary  or  honey 
solutions.  For  instance,  L.  acuminatum  died  after  2  days  with  no  liquid  or  diet  available, 
while  it  survived  2 — 3  days  on  water  and  4 — 6  days  on  sucrose  and  honey.  The  uptake 
was  also  confirmed  by  coloring  the  diet  with  methylene  blue  which  was  later  detected 
through  the  food  canal. 

A  completely  synthetic  diet  as  that  recorded  by  Mittler  and  Dadd  (1962)  was  used 
but  proved  unsatisfactory  for  complete  development.  Other  formulations  are  now  being 
tried  after  complete  chemical  analysis  of  the  host  plant  sap. 

This  limited  success  achieved  in  artificial  feeding,  however,  ensure  the  immediate 
applicability  of  this  feeding  method  for  behavioural  studies  as  well  as  for  screening 
insecticides.  For  instance,  when  the  standard  diet  (10%  sucrose)  is  mixed  with  0.2  M 
HC1  or  H2SO.i  or  0.5  M  of  NaCl  and  NH4C1,  the  insects  reject  the  diet  and  no  ingestion 
occurs.  This  probably  indicate  the  occurence  of  taste  receptors  in  the  food  canal  of  all 
the  tested  species,  since  external  morphological  survey  on  the  mouth  parts  showed 
no  possible  sense  organs.  Applying  this  feeding  method  in  screening  insecticides,  ma- 
lathion  as  an  example  was  dissolved  with  the  standard  diet  of  10%  sucrose  at  diffe¬ 
rent  concentration.  Three  replicated  groups  of  10  individuals  were  confined  in  the 
feeding  unit.  Records  for  mortality  were  taken  after  24  hrs.,  and  the  dosage  mortality 
curve  was  then  plotted. 


THE  EFFECT  OF  PHOTOPERIOD  AND  TEMPERATURE  ON  THE 
DIAPAUSE  OF  THE  HEMP  MOTH  ( GRAPHOLITHA  SINANA 
FELD.)  AND  ITS  RELEVANCE  TO  THE  INTEGRATED  CONTROL 

Gy.  Sáringer,  B.  Nagy 

(Research  Institute  for  Plant  Protection,  Budapest,  Hungary) 


The  hemp  moth,  Grapholitha  sinana  Feld,  (mentioned  as  G.  delineana  Walk,  by 
Soviet  and  Roumanian  authors)  appeared  in  the  last  years  as  a  new  hemp  pest  in 
South-Eastern  Europe.  It  is  practically  monophagous  on  hemp  and  is  polyvoltinous 
in  Hungary  too  (Nagy,  1967).  The  harvest  of  fibre-hemp  means  the  total  destruction 
of  larval  food  and  it  takes  place  roughly  at  the  time  of  development  of  the  second  ge¬ 
neration  larvae.  This  simple  agricultural  operation  can,  therefore,  decisively  influence 
the  population  dynamics  of  the  pest.  The  knowledge  of  factors  inducing  diapause  is 
important  also  in  that  connection. 

The  larvae  were  reared  in  hemp  shoots  at  18,  23  or  28°C  illuminated  daily  for  13, 
14,  15,  16  or  17  hours  by  artificial  light  (600  lux).  It  was  found  that  diapause  in  the 
hemp  moth  is  determined  by  the  length  of  the  photoperiod  during  the  larval  deve¬ 
lopment.  The  critical  length  of  day  is  between  14  and  15  hours.  At  shorter  photoperiods 
(13  and  14  hours)  higher  temperature  (23  and  28°  C)  slightly  diminishes  the  percentage 
of  diapause. 

From  these  data  the  following  conclusions  can  be  drown  concerning  the  beginning 
of  diapause  in  natural  populations:  e.  g.  in  Keszthely  (South-West  of  Hungary),  where 
one  part  of  the  observation  and  experiments  were  carried  out,  the  effective  length  of 
day  (astronomical  day  +  1  hour)  drops  from  15  to  14  hours  between  August  20th  and 
September  7th.  That  means  that  larvae  developing  after  August  20th  will  diapause. 
At  this  geographical  latitude,  which  is  identical  with  the  latitude  of  the  main  hemp 
growing  areas  in  Hungary,  larval  development  of  the  hemp  moth  may  occur  without 
diapause  between  April  22d  and  August  20th. 

Taking  into  consideration  the  data  of  population  development  in  nature,  the  har¬ 
vest  itself  and  the  results  of  the  experiments,  the  following  can  be  said.  The  overwhel¬ 
ming  majority  of  second  generation  larvae  develop  at  the  end  July  and  in  the  first 
half  of  August.  This  coincides  with  the  usual  time  of  fibre  hemp  harvest  which,  how¬ 
ever,  might  be  delayed  sometimes  until  September.  If  the  harvest  takes  place  at  proper 
time,  the  development  of  the  pest  is  strongly  hindered  because  the  half  grown  larvae 
leave  the  cut  and  drying  plants  and  finally  die.  A  smaller  part  of  them  mostly  the 
elder  individuals  can  finish  their  development  in  the  green  rests  of  the  stubble  field, 
if  this  remains  unploughed.  This,  the  number  of  surviving  larvae  is  closely  related 
to  the  timing  of  harvest  and  a  late  harvest  enabling  the  whole  development  of  the 
second  generation  would  considerably  increase  the  number  of  diapausing  (overwin¬ 
tering)  larvae. 

The  above  mentioned  facts  have  to  be  considered  in  developing  the  integrated 
control  method  against  the  hemp  moth,  all  the  more  so,  since  a  successful  chemical 
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control  of  the  pest  is  possible  mostly  by  treating  the  hemp-fields  from  airplanes  with 
comparatively  high  doses  of  poisonous  insecticides  which  may  have  considerable  side 
effects. 


PHOTOPERIODIC  TIME  MEASUREMENT  IN  THE  PARASITIC  WASP, 

NASONIA  VIT RIPENNIS 

D.  S.  Saunders 

(Department  of  Zoology,  University  of  Edinburgh,  U .  K.) 

Two  main  types  of  model  for  the  insect  photoperiodic  clock  have  been  proposed: 

a)  an  «hour-glass»  or  interval  timer  in  which  time  measurement  begins  at  dusk 
and  measures  the  duration  of  the  night  independently  of  the  length  of  the  day  pro¬ 
vided  that  an  alternation  of  light  and  dark  occurs  (Lees,  1965,  1966),  and 

b)  a  circadian  mechanism  in  which  a  rhythm  of  sensitivity  of  light  in  initiated 
and  phase-set  by  the  light  component  of  the  cycle  so  that  the  light-sensitive  point 
which  falls  in  the  second  half  of  the  cycle  is  illuminated  at  long  daylength  but  not 
at  short  daylength  (Biinning,  1960).  The  most  explicit  version  of  the  second  hypothesis 
is  the  «coincidence  model»  of  Pittendrigh  and  Minis  (1964)  and  Pittendrigh  (1966). 

Working  with  the  parasitic  wasp,  Nasonia  vitripennis  (Hymenoptera,  Pteromalidae) 
and  using  abnormal  light:  dark,  cycles,  it  has  been  shown  that  a  high  rate  of  diapause 
induction  is  only  obtained  within  a  narrow  range  (21  to  26  hours)  of  cycle  lengths 
(Saunders,  1968).  This  suggests  that  a  rhythmic  mechanism  with  a  24-hour  period  is 
involved.  Chilling  in  the  dark  component  of  an  LD  14 :  10  cycle  converts  from  short 
to  long  daylength,  and  chilling  in  the  light  of  an  LD  16  :  8  cycle  produces  the  opposite 
effect.  This  second  result  shows  that  time  measurement  begins  at  «dawn»  and  not  at 
«dusk»  therefore  involves  the  whole  light  :  dark  cycle. 

Night  interruption  experiments  produce  two  peaks  of  diapause  inhibition  (light 
sensitivity),  one  15 — 16  hours  after  lights-on  and  one  15 — 16  hours  before  lights-off, 
regardless  of  the  duration  of  the  main  light  component.  These  results  agree  well  with 
those  for  Pectinophora  gossypiella  (Adkisson,  1964)  and  may  best  be  interpreted  in 
terms  of  the  «coincidence  model».  Shortening  the  main  light  component  either  by 
using  an  abnormal  light:  dark  cycle  or  by  chilling  in  the  light  shifts  the  first  peak 
of  diapause  inhibition  further  into  the  night  and  reduced  the  «amplitude»  of  the  peak. 
Chilling  in  the  dark  component  moves  the  first  peak  towards  dusk  and  raises  the 
«amplitude»  of  the  diapause  inhibition. 

These  results  explain  the  reversal  of  photoperiodic  effect  by  chilling,  and  since 
they  may  be  interpreted  in  terms  of  the  «coincidence  model»  provide  strong  circumstan¬ 
tial  evidence  for  the  involvement  of  circadian  rhythms  in  photoperiodic  time  measu¬ 
rement. 


BJIHHHHE  nHTAHHH  PA3JIHHHBIMH  no  yCTOHHHBOCTH  THEPHftAMH 
H  JIMHHHMH  KyKyPY3BI  HA  EHOJIOTMIO  H  OH3HOJIOrHK)  CTEEJIEBOrO 

MOTBIJIBKA  —  O  STRINI  A  NUBILALIS  HBN. 

G.  B.  Schura-Bura  —  T.  E.  Hlypa-Eypa 

(Bcecow3Hbiü  HayHHO-uccAedoearejibCKuü  uncruryT  3au^UTbi  pacrenuü, 

Jlenumpad,  CCCP) 

Kpyr  KopMOBLix  pacTeHHH  ajih  CTeöjieBoro  MOTLiJiLKa  Ostrinia  nubilalis  Hbn.  ouenb 
miipoK,  a  nmpeBan  ijeHHocTb  amx  pacTemm  BecbMa  pa3jrauHa.  ^aîKe  b  npe^enax  option 
KVJibTypbi  —  KyKypy3bi  —  HHEgeBan  peimocTb  oTAejibHbix  copTOB  HepaBH03Hauna.  9to 
oCrbHcnneTCH  oueHb  uacTo  aHTHÖnoTiiuecKHM  ßencTBiieivi  ycTonuHBbix  copTOB,  rnöpimoB 
n  jihhhh  (Beck,  1956). 

no  HamnM  ^anHbiM,  BoenmaHne  rycennu;  Ha  BOcnpHHMUHBbix  h  ycTonnnBbix  o6pa3- 
n;ax  KyKypy3bi  oTpanmeTCH  Ha  /Khshchhocth  ryceHnn;  n  mvraro  BpegHTejin.  3to  npeimy- 
igecTBeHHo  CKa3biBaeTCH  Ha  BbDKHBaeMocTH  ryceniin;,  npogoJHKHTejibHocTn  hx  jkh3hh, 
CKopocTH  pa3BHTHH,  pa3Mepax  Tena,  HHH,enpoAyKH;Hn  njviaro  h  t.  3.  11  ßpyrnx  ocoöeH- 
hocthx  (J)H3HOJiorHH  ocoöen.  CaMau  BbicoKan  BbiHiHBaeMocTb  rycemin;  cTeôneBoro  mo- 
TbuibKa  OTMenanacb  npn  BocnnTamra  hx  Ha  HeycToäaHBbix  jihhhhx  M14,  187-2,  WF9, 
OS420  h  ÔHJia  b  5—6  pa3  Bbime  npn  npomix  paBHbix  ycnoBHux,  neM  npn  BOcniiTamm 
jinnnnoK  Ha  ycTonnnBLix  jihhhhx  L317,  CH9,  WR3  n  Oh43. 
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Pa3MepLi  rojioBHLix  Kancyji  ryceHnn;  II,  III  n  IV  B03pacT0B,  BoennTaHHHx  Ha  He- 
yCTOHHHBLIX  JIHHHflX  KyKypy3BI  WF9  H  M14,  3HaHHTeJIBHO  npeBOCXO^HT  BeJIHHHHy  rOJIOB- 
hbix  Kancyji  rycennn;,  BOcnHTamiLix  Ha  y ctoííhhbbix  o6pa3u;ax  KyKypy3Li  —  jihhhh  L317 
h  rnöpiige  BMP  156  (cpe,o,HHe  pa3MepBi  tojiobhlix  Kancyji  ryceHHii;,  BoenHTaHHBix  Ha  He- 
ycTOHHHBBix  oöpasqax  KyKypy3Bi:  II  B03pacT  0.63—0.65,  III  —  0.98— 1.08,  IV  — 1.5— 
1.73  mm;  Ha  ycTOHHHBBix:  II  B03pacT  —  0.47— 0.51,  III  —  0.75— 0.80,  IV  —  1.24— 1.31  mm). 
BnoMeTpHHecKan  oöpaöoTKa  nojiyueHHBix  HaMn  .gaHHBix  b  npe^ejiax  rpynn  ycTOHUHBBix 
H  Hey CTOHHHBBIX  COpTOB  HOKa3aJia  BBICOKyiO  AOCTOBepHOCTB  H3MepeHHH  KaK  BHyTpn  KaHi- 
Æoh  rpynnBi,  TaK  h  pa3Hnn;Bi  MejK^y  hiimh.  HanMeHBmaa  npogoJUKHTejiBHocTB  pa3BHTiiar 
oco6eHHo  æjih  rycemm;  I  n  II  B03pacTOB,  OTMeueHa  npn  hx  BocnHTaHHH  na  HeycTOHUHBBix 
o6pa3n;ax  Kynypy3Bi  no  cpaBHennio  c  oco6hmh,  BocnHTaHHBiMH  Ha  y ctohhhbbix  o6pa3- 
n;ax.  HanßojiBmaH  CKopocTB  pocTa  ryceHHii;  Tamne  OTMeueHa  npn  BocnHTaHHH  hx  Ha 
HeycTOHHHBBix  o6pa3n;ax. 

y  ryceHnn;,  BOcnnTaiiHBix  Ha  ycTOHUHBBix  copTax,  no  cpaBHeHHio  c  BocnHTaHHBiMH 
Ha  HeycTOHHHBBix  >KHpoBoe  Tejió  6buio  3aMeTHO  MeHBme,  yMeHBmajiHCB  pa3MepH  oT^ejiB- 
HBIX  TpO^OgHTOB,  CHHHîaJiaCB  CTCneHB  HX  3an0JIHeHH0CTH  ÎKHpOBBIMH  BaKyOJIflMH,  Hgpa 
jKiipoBBix  KJieTOK  cMeiqajiHCB  k  npauM  KJieTOK,  6bijih  MeHee  pa3BeTBJieHHBiMH  h  HMejni 
MeHBHIHH  pa3Mep. 

ITjioaobhtoctb  6a6oneK,  nojiyneHHBix  H3  ryceHHn;,  BoenHTaHHBix  Ha  y ctohhhbbix 
o6pa3n;ax  Kynypy3Bi  (L317,  CH9  h  ,n;p.),  ÖBiJia  b  1.5  pa3a  HHJKe,  neM  Ha  HeycTOHHHBBix 
o6pa3i^ax  (WF9,  CjiaBa  h  ^P-) . 

BjIHHHHe  COpTa  KOpMOBOrO  paCTeHHH  Ha  H3MeHeHHe  JKH3He;neHTeJIBHOCTH  Bpe^HTeJIH 
OTMeneHo  HaMn  He  tojibko  Kynypy3Bi,  ho  h  æjih  kohohjih. 


OVIPOSITION  OF  THE  EUROPEAN  CORN  BORER,  OSTRINIA  NUB1LAL1S , 
AND  ITS  RELATIONSHIP  TO  DISPERSAL  AND  SPECIATION 

K.  Schurr 

(Blowling  Green  University,  Ohio,  U.  S.  A.) 


Evolution  is  considered  by  many  biologists  as  a  natural  phenomenon  which  occurrs 
so  slowly  that  documentation  is  left  to  the  field  of  systematics.  However,  entomolo¬ 
gists  working  with  perticides  (and  some  microbiologists)  are  well  aware  that  evolu¬ 
tion  can  be  uncommonly  rapid  if  a  mortality  agent  is  acting  on  populations  so  that 
a  small  percentage  of  survivors  constitute  the  breeding  stock  for  the  next  generation. 
There  now  is  sufficient  evidence  to  indicate  that  population  of  insects  engaged  in 
a  rapid  expansion  of  range  will  from  sub-populations  that  display  the  initial  steps 
recognized  in  spéciation.  Possible  spéciation  in  the  corn  borer  is  apparent  from  the 
discussion  of  Neiswander  (1962),  but  he  also  mentions  the  concept  of  two  separate 
introductions  of  this  pest  from  Europe  and  that  these  might  be,  «two  biological  species 
or  strains»  and  so  account  for  the  subsequent  changes  noted  in  this  insect. 

Chiang  (1961)  revealed  how  «Fringe  Populations»  of  the  European  corn  borer 
display  various  characteristics  which  are  different  from  that  of  the  main  center  of 
population  for  the  species.  It  also  suggests  why  we  can  expect  spéciation  of  Ostrinia 
nubilalis  within  its  range,  within  a  relatively  short  period  of  time,  and  without  iso¬ 
lating  mechanisms  as  are  usually  described.  Changes  which  will  eventually  result  in 
spéciation  have  been  documented  by  several  authorities. 

There  is  a  strong  response  of  gravid  females  to  avoid  com  plants  which  are  injured 
by  infestation  of  first  generation  larvae.  This  response  causes  the  females  to  fly  away 
from  areas  of  high  larval  infestation  in  order  to  deposit  eggs  (Schurr,  1963;  Schurr 
a.  Holdaway,  1965).  A  second  pertinent  behavioral  response  is  the  apparent  need  of 
a  period  of  flight  for  normal  egg  production. 

Some  behavioral  responses  in  the  corn  borer,  and  dispersal  in  at  least  one  insect 
species  appear,  therefore,  to  be  genetically  controlled  (Schurr  a.  Bolduan,  1967). 

Ostrinia  nubilalis  was  introduced  in  America  on  the  East  Coast  and  subsequently 
has  spread  westward,  halfway  across  the  continent  in  about  60  years.  The  fringe  popu¬ 
lation  moves  westward  in  saltatory  fashion,  with  the  movement  selecting  for  increased 
dispersal  flights  and  intensifying  the  behavioral  reaction  to  fly  from  areas  of  high 
larval  infestation.  One  would  expect  to  find  a  cline  developed  over  the  range  of  the 
corn  borer,  and  this  is  exactly  what  is  being  documented  by  researchers  publishing 
information  on  biotypes  of  this  insect.  The  final  separation  into  two  or  more  species 
would  take  place  if  reproductive  isolation  of  biotypes. 

In  summary,  the  European  corn  borer  in  the  New  World  has  demonstrated  a  plasti¬ 
city  that  was  unexpected.  Its  formation  of  biotypes  and  its  changes  in  behavior  show 
that  a  Hardy— Weinberg  equilibrium  is  certainly  not  present  on  the  fringes  of  the 
range  of  this  highly  motile  species. 
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FREE  NUCLEOTIDES  AND  THEIR  DERIVATIVES  IN  TISSUES 
OF  LARVA  OF  SILKWORM  ANTHERAEA  PERNYI  G.— M. 


G.  A.  Sevastjanova,  A.  N.  S  m  o  1  i  n  —  T.  A.  C  e  b  a  c  t  l  h  h  o  b  a,  A.  H.  C  m  o  ji  h  h 

(Moscow  State  Pedagogical  Institute ,  USSR) 

Free  nucleotides  and  their  derivatives  in  animals,  plants  and  in  microorganism  are 
precursors  for  the  synthesis  of  nucleic  acids  and  they  participate  as  coenzymes  in 
biosynthetic  reactions  of  proteins,  carbohydrates  and  lipids,  as  well  as  in  energetic 
processes  in  cell.  However,  the  quantity  of  free  nucleotides  and  their  derivatives  in 
insects  is  not  numerous.  The  present  work  is  dedicated  to  a  study  of  the  acid  soluble 
nucleotide  in  the  fat  body,  silkglan  dand  haemolymph  of  oak  silkworm  larva  in  the 
middle  of  the  5  instar,  before  and  during  cocoon  formation,  i.  e.  in  those  periods  when 
biosynthetic  processes  are  most  active  in  larvae.  Using  ion-exchange  chromatography 
for  separating  acidsoluble  fractions  of  the  above  tissues,  and  chromatography  and 
electrophoresis  on  paper  for  further  purification  of  nucleotides  as  well  as  identification 
of  individual  nucleotide  compounds,  large  quantities  of  nucleotide  compounds  were 
determined  in  the  analysed  tissues.  Nucleotide  compounds  consisted  free  nucleotides 
and  their  derivatives. 

In  the  analysed  tissues  the  nucleotides  represented  are  mono-,  di-  and  triphospha¬ 
tes  adenosine,  guanosine,  uridine,  cytidine,  inosine,  as  well  as  pyridine  nucleotides. 
In  the  fat  body  CoA  was  found.  Nucleotide  derivatives  represented  were  UDP-sugars, 
nucleotide  peptides  and  group  of  unidentified  derivatives. 

The  pool  of  free  nucleotides  of  fat  body  exceeds  that  of  silkgland  and  haemolymph 
in  all  periods  of  development  of  the  silkworm,  which  were  studies. 

Dynamics  of  changes  of  the  content  of  acid  soluble  nucleotide  compounds  in  the 
tissues  of  silkworm  is  as  follows:  in  fat  body,  the  maximum  quantity  of  nucleotide 
compounds  is  present  at  the  period  before  cocoon  formation;  in  silkgland  on  the  first 
day  of  cocoon  formation  and  in  haemolymph  —  on  the  3 — 4th  day  of  cocoon  forma¬ 
tion.  Adenine  nucleotides  in  silkgland  took  preference  over  all  other  nucleotides  in  all 
analysed  periods  of  development  of  silkworm. 

A  similar  picture  is  noted  in  fat  body.  In  haemolymph  from  larvae  in  the  middle 
of  the  5th  instar  and .  before  cocoon  formation,  inosine  nucleotides  form  more  than 
50%  of  total  nucleotide  compounds. 

Nucleosidemonophosphates  (NMP)  and  nucleosidediphosphates  (NDP)  comprise 
more  than  70%  of  total  content  of  nucleotide  compounds  in  fat  body  and  in  silkgland. 
However,  in  haemolymph  larvae  in  the  middle  of  5  instar  and  before  cocoon  formation 
take  preference  over  nucleosidetriphosphates  (NTP). 

Among  nucleotide  derivatives  presence  of  UDP-sugars,  consisting  of  UDP-AG  and 
UDP-G,  is  noted.  In  acidsoluble  fraction  of  fat  body  and  silkgland  nucleotide  peptides 
were  found  out.  They  comprise  in  fat  body  an  insignificant  value  (from  1.85  to  8.74%) 
of  total  content  of  nucleotide  compounds.  In  silkgland  the  content  of  nucleotide 
peptides  is  considerably  higher  than  in  fat  body  (8.03  of  total  content  of  nucleotide 
compounds  in  the  middle  of  the  5th  instar,  26.70  and  19.54%  respectively  in  period  of 
the  1st  and  3 — 4th  day  of  cocoon  formation),  as  well  as  their  spectrum  is  more  various. 
There  is  reason  to  consider  nucleotide  peptides  of  silkgland  as  normal  metabolites 
in  protein  synthesis. 


£HAnAy3A  PER1LLUS  BIOCULATUS  FABR.  (. HETEROPTERA , 

PENTATOMIDAE ) 

E.  M.  S  h  a  g  o  V  —  E.  M.  Ill  a  r  o  b 

( IluCTUTy T  960AK)l{U0HH0Ü  MOpCpOJlOZUU  U  9K0J102UU  OKUBOTHblX 

um.  Ceeepijoea  AH  CCCP,  Mocnea,  CCCP) 

J\ jin  pememin  npo6jieMLi  aKKJinMaTii3an;iiii  xinpHnKa  ko Jiop aseñoro  myna  —  Perillus 
bioculatus  Fahr.  —  b  Eßpone  6om>moe  3Hauemie  mteeT  imynemie  coctohhiih  ero  3HM- 
Hero  noKon. 

MccjieflOBamiH  no  ^iianay3e  nepiuimoca  npoBOAiimiCb  HaMii  b  1965 — 1967  rr.  Ha  3a- 
KapnaTCKoñ  6a3e  AH  CCCP.  nepruunoc  b  imceKTapim  mien  4  reHepapim.  Ha  3mioBKy 
b  ceHTHÖpe  yxoAHJin  Bee  rniaro  ueTBepToii  n  uacTb  kjiohob  TpeTten  reHepapim.  nepno/t 
3iiMHero  noKon  b  ycjioBimx  neoTanniiBaeMoro  noMeipemiH  npo^oJimajicn  .go  MapTa. 

XapaKTep,  rjiyönna  ii  önonornuecKaa  3HaumiocTb  coctohhiih  noKon  P.  bioculatus 
6 Bum  ycTaHOBJieHLi  nyTeM  nsyuemiH  pomi  (|)OTonepiioAH3Ma  b  <£opMHpoBaHHH  3Toro 
COCTOHHIIH,  (J)H3H0JI0rmi  3IIMyiOII],IIX  KJIOnOB  II  OCOÖeHHOCTeil  IIX  peaKTHBan;HH. 
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C  u;ejii»K)  cpaBiiemia  HanpaBnemiocTii  ii  ypoBHH  MeTa6ojiii3Ma  y  aKTHBHBix  n  3iiMyio- 
ipiix  ocoöen  Bima  mli  bbihchhjiii  $ii3HOJioriiuecKiie  ocoöemiocTii  y  HMaro  xmijHHKa  bto- 
poii  (jieTHeii)  ii  BeTBepToii  (3HMyK)in;eH)  reHepapiin. 

Torfla  nan  3a  nepiioA  ot  naaajia  aim,e  miaban  go  rn6ejm  KJionoB  jieTiien  renepaqini 
3HaaiiTejiBiiBix  imieHemin  b  iix  Bece,  b  BOgnoM,  ampoBOM  n  gBixaTejiBHOM  oÔMene  Be- 
ipecTB  He  HaöjnogajiocB,  y  miaro  3nMyK)iH,eìi  reHepaqiiii  ohii  npeTepneBajin  cyiqecTBeH- 
HBie  H3MeHeHiiH  npii  nepexoge  iiacenoMBix  b  cocTOHHne  noKoa,  b  xoge  3hmobkh  h  BeceH- 
iiero  BOCCTaHOBinejiBHoro  nepiioga.  y  tojibko  hto  okpbijihbhihxch  KJionoB  3iiMyioin;ero 
noKOJiemia  HHTeHCiiBHOCTB  noTpeGnemia  micjiopoga  iiaxogmiacB  Ha  bbicokom  ypoBHO 
(642 — 718  mm3  na  1  r  b  aac),  ho  yam  aepe3  10  gHeii  iiMarimajiBHon  >kh3hii  OHa  öbictpo 
noiinaianacB.  ¿(BaggaTiigHeBHBie  HMaro,  HaxogiiBimieca  2 — 7  gHeii  b  coctohhiiii  noKOH, 
norjiomajiH  tojibko  170 — 190  mm3  Kiicjiopoga.  MimiiMajiBHBie  bcjihhhhbi  noTpeöJiaeMoro 
KJionaMH  Kiicjiopoga  (78 — 104  mm3)  HaÖJiiogajiiiCB  b  oKTaöpe.  B  xoge  3hmobkh  iiHTeHCiiB- 
HOCTB  gBixamia  y  KJionoB  ygepaaiBanacB  na  hh3kom  ypoBHe  n  3HaaiiTejiBHo  B03pacTajia 
y  nepe3HMOBaBiuHX  naceaoMBix  nocjie  npoxoaigemia  BoccTaHomiTejiBHoro  nepiioga.  Mn- 
HHMaJiBHoe  cogepammie  BogBi  b  Tejie  kjiohob  (55.5 — 56.0%)  6bijio  OTMeaeHo  npn  nepe- 
xoge  b  cocToamie  noKoa.  K  9TOMy  am  nepnogy  nponcxognjio  n  3HamiTejiBHoe  yBeanae- 
HHe  cyxoro  Beca  HaceKOMBix.  B  xoge  3hmobkh  Bee  KJionoB  nocTeneHHo  yMeHBruajica. 
BcKope  nocjie  oKpBijieHnn  KJionBi  3HMyK)m;eH  reHepagnu  HMejni  25.2 — 27.0%  ampa  KBecy 
cyxHX  BemecTB.  y  npeapaTHBmiix  niiTamie  naTHaggaTiigHeBHBix  KJionoB  cogepammie 
>Knpa  noBBimaJiocB  go  38.8 — 40.6%.  B  xoge  3hmobkh  HaOjiiogaaocB  nocTeneHHoe  paexo- 
gOBamie  ampoBBix  pe3epBOB,  npnaeM  oho  öbijio  He6ojiBimiM  b  1-h  Mecan;  nepnoga  noKoa, 
3HaHHTejiBH0  B03pacTajio  b  iioadpe— geaaöpe  h  bhobb  yMeiiBmajiocB  b  aiiBape— MapTe. 
K  nepnogy  MaccoBoñ  aHgemiagKii  y  nepe3HMOBaBHinx  ocoöeii  cogepacamie  ampa  bhobb 
nOBBIHiaJIOCB. 

B  onBiTax  no  BBiHCHeHHio  pojm  $OTonepnogii3Ma  b  (JopMupoBaimii  coctohhiih  noKoa 
P.  bioculatus  6bijio  ycTaHOBJieHo  Hajmane  y  BHga  aeTKoii  <|)OTonepHOgiiHecKOH  peangira. 
HyBCTBiiTejiBiiBiMii  k  CBeTy  CTagnaMii  HBJiHiOTCH  jiiihiihkh  ii  HMaro.  RjionBi  Kaaígoñ  re- 
Hepapim,  pa3BHBaBmnecH  b  ycJioBnax  KopoTKoro  gna  (okojio  10 — 14  a.)  h  noHiiamHHon 
TeMnepaTypBi,  aepe3  2 — 3  Hegejni  nocjie  OKpBiJieHna  yxogmiii  Ha  3iiMOBKy.  y  mix  Ha6jiio- 
gaaocB  xapaKTepHoe  yBejinaemie  aaipoBBix  3anacoB,  cHnammie  cogepammia  b  Tejie 
BogBi  ii  3HamiTejiBHoe  coapargemie  HHTeHciiBHOCTii  gBixamia. 

BoccTaHOBHTejiBHBiil  nepnog  0Ka3ajicn  Hanôojiee  gjiiiHHBiM  y  KJionoB  b  0KTa6pe 
(33.5  cyTOK  go  Haaaaa  MaccoBoñ  HinjeKJiagKH) .  Ho  yam  b  KOHge  geaaôpa  npogojiacn- 
TeaBHocTB  ero  ycTaHOBiiJiacB  Taaon  am,  Kan  h  b  Mapie  no  oKOHaamm  3Hmobkh  (12— 
13  cyioK  go  HaaaJia  MaccoBoñ  aiigeKJiagKii) . 

Ha  ocHOBamm  pe3yjiBTaTOB  onBiTOB  camaeM,  aTO  Hanöojiee  rjiyöoaoe  TopMoammie 
Meia6o-Trn3Ma  y  P.  bioculatus  ioteeT  MecTO  b  0KTa6pe,  aepe3  Mecan;  nocae  yxoga  KJionoB 
Ha  3iiM0BKy.  B  coctohhiiii  coöcTBeHHo  gnanay3Bi  KaonBi  npeÖBiBaiOT  go  geaaôpa,  ocTa- 
BaacB  3aTeM  b  coctohhiiii  MeHee  rayôoKoro  $H3iioaornaecKoro  noKoa  —  3HMHeñ  cnaane. 

Cae^OBaTeaBHO,  nepnaaioc  xopomo  npiicnocoßaeH  k  3iiM0BKe  b  ycaoBiiax  yMepeH- 
iioro  KaiiMaTa. 


EFFECTS  OF  SOME  NEUROTROPIC  DRUGS  ON  THE  BEHAVIOUR 
ELECTROPHYSIOLOGY  AND  BIOCHEMISTRY  OF  THE  COCKROACH, 

NAUPHOETA  CINEREA  (OLIVIER) 

Shambaugli  G.  F. 

(Department  of  Zoology  and  Entomology,  Ohio  Agricultural  Research 
and  Development  Center,  Wooster,  Ohio,  U.  S.  A.) 


The  toxicities,  effects  on  motor  coordination  and  effects  on  endogenous  activity 
of  the  isolated  ventral  nerve  cord  of  the  cockroach,  Nauphoeta  cinerea  (Olivier)  were 
investigated  for  a  group  of  neurotropic  drugs.  Relatively  larger  doses  of  drugs  were 
necessary  to  evoke  responses  in  these  insects  than  reported  for  higher  animals.  Motor 
coordination  was  assessed  by  a  new  criterion,  time  spent  on  a  rod  rotating  at  400  rpm. 
Chlorpromazine,  SU-9064  (a  reserpine  derivative),  and  DDT  in  high  concentration  re¬ 
duced  the  coockroaches’  ability  to  stay  on  the  rod.  Any  increase  in  time  spent  on  the 
rod  was  quite  minor. 

Under  conditions  of  this  study,  nerve  cords  showed  a  marked  decrease  in  activity 
after  treatment  with  Chlorpromazine,  JB-516,  Marsilid,  Parnate  and  SU-9064  at  a  con¬ 
centration  of  lXlO-1  M.  At  a  concentration  of  1X10~3  M  only  Chlorpromazine  and 
SU-9064  caused  a  decrease  in  activity. 

Preliminary  studies  indicate  the  presence  of  amine  oxidases  in  the  central  nerve 
cord  and  the  blood  of  this  cockroach.  Further  work  will  establish  the  patterns  of  spe¬ 
cificity  and  inhibitors. 
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P 0 Jib  TEMÜEPATyPhl  M  CBETA  B  PA3BHTHH  H  PA3MH05KEHHH 

HEKOTOPblX  BHßOB  HEHiyEKPblJIBIX 


N.  N.  S  i  n  i  t  z  k  y,  A.  V.  B  o  g  a  t  c  h,  I.  M.  Kireeva  —  H.  H.  C  h  h  h  n;  k  h  m, 

A.  B.  Boraci,  H.  M.  K  h  p  e  e  b  a 

(EncTUTyT  3oojiozuu  AH  YCCP,  Kuee,  CCCP) 

®H3nojioririecKne  npon;eccBi,  npoTeKaiomne  b  opraHH3Me  HacenoMoro  h  onpe^e- 
JIHIOmiie  ero  COCTOHHIie,  B03M0ÎKH0CTB  pa3BHTHH,  ELUKIIBaHIIH  n  pa3MH0>KeHHH  B  60HB- 
hioh  CTenemi  3aBiiCHT  ot  coBOKynHOCTn  aohctbhh  $aKTopoB  BHenmen  cpeflLi. 

B  OT^ejie  3KcnepnMeHTajiBH0H  SKoaornn  MHCTHTyTa  30ojiornn  AH  yCCP  BLinoJi- 
HeHH  paôoTti  no  H3yaeHHio  bjihhhhh  $OTOTepMHaecKHx  ycaoBHH  Ha  pa3BiiTiie  Antheraea 
pernyi  G. — M.,  Bombyx  mori  L.,  Porthetria  dispar  L.  (Chhhijkhh,  1956;  Kapaam,  Ky3B- 
MeHKo,  1959,  1960;  Boran,  1963,  1966;  Earamin,  1964;  KnpeeBa,  1966,  1967).  OnpeAeaa- 
JiocB  BJiHHHne  CBeTa  n  TeMnepaTypBi  b  pa3HHHHBix  coaeTannax  na  ¿jJiHTejiBHocTB  pa3Bii- 
THH,  HHTeHcnBHocTB  ra300ÖMeHa,  H3MeHeHHe  HenoTopBix  ónoxHMnnecKHx  noKa3aTejien 
(boahbih  h  jKnpoBoñ  oÖMen) ,  MeTaMop$03,  cnapnBaHne  n  hjioaobhtoctb  6a6oaeK. 

ycTaHOBJieHo,  hto  (^OTonepnoAH^ecKan  peaKijHa  3m6phohob  TyTOBoro  meaKonpaAa 
3aBHCHT  ot  TeMnepaTypBi  cpeAti.  3to  ocoóeHHo  aeTKO  npoHBJineTCH  npn  HHKy6an;nH  ann;. 
b  ycjiOBHHX  noHHJKeHHon  TeMnepaTypBi.  C  noBBimemieM  TeMnepaTypBi  peaKn;HH  na  $oto- 
nepiioABi  nocTeneHno  na^aeT,  n  npn  TeMnepaType  25°  He3aBncnMo  ot  CBeTOBBix  ycJiOBnñ 
rpeHa  öhbojibthhhbix  nopoA  Bna^aeT  b  Ananay3y,  Tor^a  Kan  y  nojiHBOJiBTUHHBix  nopoA 
nponcxoABT  pa3BHTne  3apoAtnna. 

HacTynJieHne  AHanay3Bi  y  flyöoßoro  meaKonpaAa  3aBncnT  ot  TeMnepaTypBi  n  npo- 
AOJiœnTejiBHocTH  CBeTOBoro  nepnoAa.  Peryjinpyn  npoAoa?KHTeaBHOCTB  ^oTonepno^a,. 
y^aeTCH  noayaHTB  Ananay3Hpyioin,ee  hjih  6e3Ananay3Hoe  noKoaemie. 

H3yneHne  bjihhhhh  (IjoTOTepMHHecKHx  ycaoBHH  Ha  (J>H3HonorHaecKHe  h  ÓHOxHMiiae- 
CKne  npon;eccBi  pasBHBaionpixcH  KyKOJiOK:  ra300ÔMeH,  AUHaMHKy  boahoto  h  jKHpoBoro 
OÖMeHa,  npOAOJIHíHTeJIBHOCTB  pa3BHTHH,  HJIOAOBHTOCTB  ÖaÖOaeK  H  AP-,  —  HOKa3aJIO,  HTO 
y  Tpex  HccjieAOBaHHBix  bhaob  HaöaioAaeTca  HeKOTopaa  o6id;hoctb  npoTeKaHna  3thx 
npon;eccoB. 

Ilpn  noHHHíeHHBix  TeMnepaTypax  c  yBeanaeHHeM  A^HTeaBHocTH  0CBem;eHHH  npoAoa- 
HíHTejiBHocTB  MeTaMop$03a  coKpain¡aeTcn,  a  hht6hchbhoctb  npon;eccoB  oÔMeHa  b  opra- 
HH3Me  KyKOJIKH  II  HJIOAOBHTOCTB  ÖaÖOHeK  HeCKOJIBKO  yBeJIHHHBaiOTCH. 

MnHHMajiBHBiH  pacxoA  HenpeACJiBHBix  jkhphhx  khcjiot  h  o6in¡ero  KoanaecTBa  jKHpa, 
a  TaKHíe  HanMeHBinan  npoAoaíKHTeaBHocTB  pa3BHTHa  n  HaHÓoaBniaa  hjioaobhtoctb  6a- 
6oaeK  iiaÓJHOAaiOTCH  npn  12— 17-aacoBOM  ocBememm. 

KpyrjiocyTOHHoe  ocBememie  h  KpyraocyToaHaa  TeMHOTa  hphboaht  k  H3MeHeHHio 
pHTMa  BBixoAa  6a6oaeK  h  npoAOJUKHTejiBHocTH  hx  jkh3hh,  yMeHBineHHio  KoanaecTBa 
ann;  b  KJiaAKax  h  npon;eHTa  ojkhbjichhh  min;.  Han6oaee  ayBCTBHTeaBHOH  k  H3MeHeHHio 
npoAOJiHíHTejiBHOCTH  CBeTOBoro  ahh  h  TeMnepaTypBi  aBJiaeTca  $a3a  añn;a  y  6hbohbthh- 
hoh  nopoAM  TyTOBoro  nieJiKonpaAa  h  ryceHHn;H  —  y  hohhbojibthhhoh.  HanMeHee  3aBH- 
CHMBiM  ot  AencTBHa  (JoTOTepMHaecKoro  (JíaKTopa  aBaaeTca  nepBBiñ  B03pacT  ryceHHij 
h  HanöoJiee  ayBCTBHTeaBHBiM  —  nocaeAHHn. 

Ha  ocHOBaHHH  SKcnepHMeHTaaBHBix  abhhbix  no  hht6hchbhocth  ra3000MeHa,  chh- 
íKeHHio  Beca,  AnsaMHKe  boahoto  h  aoipoBoro  o6MeHa  KyKoaoK  b  3aBiiCHM0CTH  ot  (£oto- 
TepMHaecKHX  ycaoBHH  ycTaHOBaeHO,  hto  Hanöoaee  ayBCTBHTejiBHBi  k  TeMnepaType  n 
CBeTy  KyKOJiKH  nocjieAHHx  Aneii  pa3BiiTHa,  Menee  ayBCTBHTejiBHBi  ohh  b  nepBBie  ahe 
nocjie  OKyKHHBaHHa  h  Hanóoaee  ycTOHHHBBi  —  b  cepeAHHe  MeTaMop$03a. 

TyceHHABi  6oJiee  ayBCTBHTeaBHBi  k  aohctbhio  noBBimeiiHBix  TeMnepaTyp,  aeM  Ky- 
KoaKH.  ycaoBHa  HHKy6an,HH  KyKoaoK  3HaaHTeaBHo  MeHBme  BanaiOT  Ha  hx  >KH3Hecno- 
co6hoctb  h  Ha  hhoaobhtoctb  ôaêoaeK,  aeM  ycaoBHa  pa3BHTHa  ryceHnn;. 

THCToaornaecKoe  nsyaenne  noKa3aao,  hto  CBeT  BanaeT  Ha  pa3BHTHe  roHaA  3Haan- 
TeaBiio  MeHBme,  aeM  TeMnepaTypa,  oAHano  b  HeKOTopBix  cayaaax  KpyrjiocyToaHoe  ocBe- 
m;eHHe  CTHMyanpyeT  hx  pa3BHTHe.  ^encTBHe  KpyraocyToaHoñ  TeMHOTLi  h  KpyraocyToa- 
Horo  ocBem,eHna  na  KoanaecTBo  OTJioíKeHHBix  ann;  hohth  OAHHaKOBO.  B  HeéaaronpnaT- 
HBix  (|)OTOTepMHaecKnx  ycaoBnax  Ha6aiOAaeTca  3aAepaíKa  b  pocTe  h  pa3BHTHH  roHaA» 
HapymeHne  npon,eccoB  obo-  h  cnepMaToreHe3a,  H3MeHeHne  (|)n3HoaorHaecKoro  cocToaHHa 
noaOBBIX  KJieTOK,  HTO  HpHBOAHT  K  3HaHHTeaBHOMy  CHHJKeHHK)  HHOAOBHTOCTH  HaceKOMBIX 
HJIH  HOHHOH  HeCHOCOÖHOCTH  K  OHaOAOTBOpeHHK». 

npn  iiccaeAOBaHHH  aoôctbhh  pa3HBix  KOMÖHHaAHH  TeMnepaTypHBix  n  ^oTonepnoAn- 
aecKHX  ycaoBHii  Ha  pa3BHTne,  pa3MH0?KeHne,  oTKaaAKy  h  onaoAOTBopeHHe  ann;  y  nccjie- 
AOBaHHBix  bhaob  ycTaHOBaeHO,  hto  BeAymee  BanaHHe  HMeeT  TeMnepaTypa.  ¿PoTone- 
pnoAH^ecKne  ycaoBiia  BanaiOT  Ha  BBimeyKa3anHBie  npon;eccBi  bo  B3aiiMOACHCTBHH  c  TeM- 
nepaTypHBiM  (|>aKTopoM.  3HaaenHe  H3MeHeHHa  cbctoboto  peaíHMa  Han6oaee  aeTKc^ 
npoaBaaeTca  npH  oTKaoHeHHH  ot  TeMnepaTypHoro  onTHMyMa  b  CTopoHy  hii3khx  TeM¬ 
nepaTyp. 
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ACCLIMATION  TO  LOW  TEMPERATURES  IN  LARVAE  OF 
EPHESTIA  KUEHNIELLA  ZELL. 

L.  S  0  m  m  e 

(Norwegian  Plant  Protection  Institute,  Division  of  Entomology, 

Vollebekk,  Norway) 


Two  main  types  of  acclimation  may  be  recongnized  in  insects  and  other  poikilo- 
therms.  Resistance  acclimation  includes  variations  in  the  ability  to  survive  at  extreme 
temperatures,  while  capacity  acclimation  includes  variations  in  activity  and  metabolic 
rate  within  the  normal  temperature  range  of  the  organism.  In  insects  and  other  land- 
arthropods  resistance  and  capacity  acclimation  have  rarely  been  studied  in  the  same 
species.  Exceptions  are  the  work  of  Precht  (1967)  and  Edney  (1964),  which  suggest 
that  the  two  types  of  acclimation  are  regulated  by  different  mechanisms. 

The  present  paper  gives  an  account  of  studies  on  resistance  and  capacity  acclima¬ 
tion  in  the  last  instar  larvae  of  the  Mediterranean  flour  moth  (Ephestia  kuehniella 
Zell.). 

Resistance  acclimation  was  studied  as  variations  in  the  ability  to  supercool,  and 
in  ability  to  survive  exposuers  at  temperatures  above  the  supercooling  point.  The  larvae 
are  killed  by  freezing.  The  average  supercooling  point  was  — 16.9°  in  larvae  acclima¬ 
ted  at  20°,  but  gradually  lowered  after  acclimation  at  6,  0  and  — 6°.  The  lowering  of 
supercooling  points  is  related  to  concurrent  increase  in  concentration  of  several  solutes 
in  the  hemolymph  (Spmme,  1966). 

Larvae  acclimated  at  6°  also  showed  greater  ability  to  survive  at  — 10°,  than  those 
acclimated  at  21°  (S0mme,  1968).  When  glycerol  was  injected,  larval  survival  was  still 
higher  than  after  acclimation  at  6°. 

The  activity  of  some  enzymes,  for  example  trehalase,  were  not  affected  by  the 
acclimation  temperature.  Other  enzyme  activities  were  influenced,  but  in  various  ways. 
The  activity  of  glucose-6-phosphate  and  6-phosphogluconate  dehudrogenases  were  in¬ 
creased  by  cold-acclimation.  Alkaline  phosphatases  activity  are  lower  in  larvae  accli¬ 
mated  at  6°  than  in  those  acclimated  at  21°.  The  mean  and  standard  deviation  of  the 
measurements  were  increased  after  exposure  at  — 6  and  — 10°,  but  the  effects  were  less 
pronounced  in  cold-acclimated  and  glycerol-injected  larvae  than  in  warm-acclimated 
larvae.  A  similar  pattern  for  catalases  activity  was  observed.  These  results  indicate 
that  some  enzyme  activities  are  brought  out  of  balance  during  exposure  at  low  tempe¬ 
ratures,  and  that  this  effect  is  reduced  by  cold-acclimation  and  glycerol-injection. 

Variations  in  activity  and  metabolic  rate  are  characteristic  for  capacity  acclima¬ 
tion  in  poikilotherms.  Thus  oxygenconsumpton  is  frequently  higher  in  cold-acclimated 
than  in  warm-acclimated  insects  (e.  g.,  Marzusch,  1952;  Dehnel  a.  Segal,  1956).  In  lar¬ 
vae  of  E.  kuehniella  no  difference  in  oxygen  consumption  was  detected  after  acclima¬ 
tion  at  various  temperatures.  Nor  was  any  increase  in  iso-citrate  dehydrogenase  acti¬ 
vity  found  in  cold-acclimated  larvae.  The  general  pattern  of  a  increase  in  metabolic 
rate,  as  is  typical  for  capacity  acclimation  in  many  other  insects,  appears  to  be  missing 
in  this  species.  This  seems  to  indicate  that  resistance  and  capacity  acclimation  may 
be  related  to  different  physiological  mechanisms. 


EXPERIMENTAL  EVIDENCE  ON  THE  ROLE  OF  HORMONES 
IN  THE  LARVAL  DEVELOPMENT  OF  INSECTS 

G.  B.  S  t  a  a  1 


(Laboratory  of  Entomology ,  Agricultural  University ,  Wageningen ,  Netherlands) 

Earlier  studies  by  implantations  and  extirpations  of  endocrine  glands  (Staal,  1961; 
Staal  a.  De  Wilde,  1962;  Staal,  1966)  have  provided  preliminary  evidence  on  the  role 
of  hormones  in  the  larval  development  prior  to  metamorphosis.  More  recently  pure 
hormones  (juvenile  hormone  and  moulting  hormones)  have  become  available  and 
their  use  has  confirmed  and  put  on  a  more  quantitative  base  the  early  suppositions. 

Juvenile  hormone  beyond  a  certain  minimum  required  for  the  maintenance 
of  the  larval  state  appears  to  be  of  little  or  no  influence  on  this  development.  However, 
it  was  found  that  implantations  of  adult  corpora  aliata  in  young  lind  instar  larvae 
of  Hyalophora  cecropia  sometimes  accelerated  the  next  ecdysis,  resulting  in  inter¬ 
mediates  in  size  and  morphological  expression  that  were  viable  and  moulted  to  inter¬ 
mediates  again  in  each  following  moult.  Such  a  development  was  invariably  concluded 
with  an  extra  and  otherwise  normal  last  larval  instar  after  which  a  normal  me¬ 
tamorphosis  took  place.  The  erratic  character  of  this  response  made  it  difficult  to  see 
this  as  a  direct  effect  on  the  differentiation  and  we  suggested  that  it  could  be  an 
indirect  effect  by  overstimulation  of  the  prothoracic  gland. 

Already  in  1961  we  described  the  sensational  effect  of  implantations  of  extra 
prothoracic  glands  in  Und  instar  larvae  of  Locusta  migratoria.  If  this  is  done  within 
24  hours  after  ecdysis,  many  recipients  respond  by  an  extreme  delay  in  the  next 
ecdysis  resulting  in  an  intermediate  in  the  opposite  direction.  In  this  case  meta¬ 
morphosis  takes  place  one  instar  too  early  as  a  rule. 

We  have  been  able  to  show  that  the  previously  described  effects  are  indeed  really 
caused  by  moulting  hormone  by  injection  of  larvae  of  different  age  from  several 
insect  species  with  circa  1  mg  doses  of  ecdysteron  suggesting  that  neither  the  hor¬ 
mone  nor  the  regulatory  function  of  it  is  very  specific.  In  all  the  species  examined 
(Hyalophora  cecropia ,  Actias  selene ,  Callosamia  promethea ,  Philosamia  cynthia , 
Dysderdus  völkeri  and  Locusta  migratoria)  the  effects  strongly  depended  on  the  exact 
physiological  age  of  the  recipients.  Injections  in  the  first  16  hours  after  ecdysis 
usually  resulted  in  a  delay  in  the  next  ecdysis  with  some  increase  in  the  degree 
of  differentiation.  True  intermediates  and  skipping  of  an  instar  could  only  by  pro¬ 
duced  when  the  injection  was  repeated  12  hours  later  (in  Locusta ).  At  the  age 
of  24  hours  the  type  of  response  suddenly  reverses  and  an  often  considerable  accele¬ 
ration  of  the  next  ecdysis  is  observed.  This  results  in  intermediates  and  extra  larval 
instars  as  a  rule.  Larvae  of  the  age  of  24  to  36  hours  show  a  maximal  acceleration 
response  that  is  usually  accompanied  by  peculiar  malformations  in  the  long  setae 
of  some  species  like  Actias  selene  and  other  abnormalities  in  the  external  pig¬ 
mentation. 

When  ecdysteron  is  administered  with  the  artificial  medium  described  by  Riddi- 
ford  (1968)  to  young  Illrd  instar  larvae  of  Philosamia  cynthia  the  same  acceleration 
of  ecdysis,  retention  of  characters  and  setal  abnormalities  are  observed  in  the  next 
moult  even  with  a  concentration  as  low  as  10  ppm.  The  oral  uptake  and  effectiveness 
of  this  hormone  therefore  is  a  reality  suggesting  that  the  presence  in  certain  plants 
could  have  a  function  against  phytophagous  insects. 

From  the  results  of  our  experiments  follows  that  the  moulting  hormones  have 
an  important  function  in  the  regulation  of  larval  characters  in  only  an  indirect  one. 
Moulting  hormones  seem  to  interrupt  more  or  less  autonomous  differentiation  pro¬ 
cesses,  splitting  up  the  larval  development  in  a  definite  number  of  small  or  larger 
steps.  The  interpretation  on  the  difference  in  response  between  larvae  of  diffirent 
age  can  only  proceed  when  detailed  knowledge  about  the  exact  titers  in  the  orga¬ 
nism  is  obtained.  Determinations  to  that  effect  are  now  underway. 


EXTRAMITOCHONDRIAL  ALPHA-GLYCEROPHOSPHATE  DEHYDROGENASE 
AS  A  SUPERSPECIFIC  CRITERION  IN  INSECTS 

W.  P.  Stephen,  I.  H.  Cheldelin 

(Oregon  State  University,  Corvallis,  Or.,  U.S.A.) 

The  extramitochondrial  enzyme,  alpha-glycerophosphate  dehydrogenase  (alpha- 
glyerol-3  phosphate:  DPN  +  oxidoreductase,  EC  1.1. 1.8)  is  unique  in  many  respects. 
It  is  specific  to  the  insect  flight  muscle  and  absent  from  both  leg  muscle  and  fat 
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body  (Brosemer,  1965);  it’s  activity  increases  many  fold  following  the  molt  into 
the  adult  stage  (Rockstein  a.  Brandt,  1963);  and  although  its  physiological  activity 
is  not  completely  understood  it  is  known  to  be  involved  in  the  reoxidation  of  cy¬ 
toplasmic  DPNH  during  carbohydrate  metabolism  (Sacktor  a.  Dick,  1962). 

Comparisons  have  been  run  on  the  physical  and  enzymatic  properties  of  purified 
extramitochondrial  GPDH  from  both  the  rabbit  and  the  honey  bee,  and  an  assay 
of  the  turnover  numbers  of  the  enzymes  from  both  sources,  when  taken  at  their 
respective  pH  optima,  are  similar.  The  very  high  activity  in  insect  flight  muscle 
is  attributed  to  the  greater  number  of  enzyme  molecules  rather  than  to  a  more  active 
anzyme  moiety  (Brosemer  a.  Marquardt,  1966).  The  number  of  residues  of  structurally 
similar  amino  acids  is  comparable  for  a  number  of  groups  in  the  two  isolates, 
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Table  1.  Muscle  GPDH  Pherograms  of  24  bee  species. 

Species  of  Bombus :  a  —  morrisoni  Cresson,  b  —  griseocollis  (Degeer),  c  —  rufocinctus  Cresson,  d  — 
appositus  Cresson,  e — ■  fervidus  (Fabr.),  /  —  americonarum  (Fabr.),  g —  bifarius  Cresson, 
h  —  sitkensis  Nyl.,  i  —  caliginosus  (Frison),  j  —  ternarius  Say.;  species  of  Psithyrus ;  crawfordi  Frank, 
and  fernaldae  Frank.;  species  of  Anthophora :  occidentalis  Cresson  and  urbana  Cresson;  Emphoropsis 
miserabilis  Cresson;  Melissodes  sp.;  Xylocopa  virginica  (L.);  Nómada  sp.  ;  Anthidium  edwardsii  Cresson; 
species  of  Megachile :  perihirta  Cockerell  and  rotundata  (Fabr.);  species  of  Osmia:  sp.  a  and  sp.  b; 

Nomia  melanderi  Cockerell. 


the  codes  of  a  number  of  them  differing  by  only  one  nucleotide  (Jukes,  1965).  This 
would  support  the  contention  that  both  rabbit  and  insect  GPDH  are  of  common 
origin.  Its  specific  function  in  the  glycolytic  cycle  and  its  suspected  primitive  nature 
(Brosemer  et  ah,  1963)  have  made  it  a  likely  enzyme  system  for  investigation  by 
the  authors,  who  have  been  exploring  biochemical  species  specificity  for  several 
years  (Stephen,  1961;  Stephen  a.  Johnson,  1964). 

The  authors  have  directed  their  attentions  to  the  development  of  methods 
which  would  permit  the  biochemical  analysis  of  tissues  of  single  insects  so  as  permit 
the  evaluation  of  both  inter-  and  intra-population  variability.  Thus  the  purification 
and  crystallization  of  specific  samples  cannot  be  considered;  rather  we  must  be  able 
to  rely  on  a  series  of  checks,  blanks  and  replicates  on  otherwise  crudely  extracted 
samples. 

Live  insects  were  anesthetized  or  chilled  and  the  flight  muscle  carefully  excides 
from  the  thorax.  This  was  extracted  in  a  0.25  M  sucrose  solution  using  a  modified 
Potter-Elvehjem-type  tissue  grinder,  centrifuged  at  9000  g  for  10  minutes  to  remove 
the  gross  sediment,  and  then  4  to  10  lambda  of  the  supernatant  removed  for  indivi¬ 
dual  analysis. 

Analytical  methods  as  outlined  by  Ornstein  and  Davis  were  employed,  using 
the  small  pore  acrylamide  (7%)  as  a  separating  gel.  A  tris-maleate  buffer  at  a  pH  8.3 
was  used  throught  the  tests  and  samples  were  run  at  2.5  ma  per  tube  until  the  front 
had  migrated  approximately  4  cm.  Whereever  possible  each  specimen  was  run 
in  duplicate  and  for  each  test  a  check  tube  was  run  which  was  complete  except 
for  the  inclusion  of  the  substrate,  alpha-glycerophosphate. 

Table  1  is  a  reproduction  of  the  isozymic  bands  of  10  species  of  Bombus  grouped 
in  5  subgenera,  2  species  of  each  of  Psithyrus ,  Anthophora,  Megachile  and  Osmia ,  as 
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well  as  one  species  of  Emphoropsis ,  Melissodes,  Nómada ,  Anthidium  and  Nomia.  These 
genera  represent  four  families  of  bees  and  include  two  genera  ( Xylocopa  and  Nómada ) 
whose  placement  as  members  of  the  family  Anthophoridae  is  open  to  question. 
The  groupings  of  the  other  genera  based  on  GPDH  coincide  closely  with  the  generally 
accepted  systematic  treatment  of  the  group.  Table  2  presents  a  series  of  pherograms 
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Table  2. 

Muscle  GPDH  Pherograms  of 

11  insect 

species. 

Species  indicated  numerically  from  left  to  right:  1  —  Bombus  morrisoni,  2  —  Xyloco-pa  virginica 
3  —  Anthophora  urbana ,  4  —  Nómada  sp.,  5  —  Anthidium  edwardsii,  6  —  Megachile  rotundata , 
7  —  Nomia  melanderi,  8  —  Sceliphron  caementarium  (Drury),  9  —  Vespula  maculata  (L.),  10  —  Ves- 

pula  iwlgaris  (L.),  11  —  Pycnoscelus  indicus  (Fahr.). 


representing  species  from  the  cockroach,  Pycnoscelis.  Again,  except  for  the  anthopho- 
rides,  the  groupings  based  on  enzyme  similarity,  reflect  the  generally  accepted  phy¬ 
togeny.  It  is  interesting  to  note  that  the  isozymic  fractions  of  GPDH  have  migrated 
further  in  all  samples  taken  from  insects  deemed  to  be  more  primitive  (table  2. 
Vespidae,  9,  10;  Blattodea,  11).  This  migration  may  reflect  either  molecules  with 
lover  molecular  weight  or  higher  molecular  charge  in  these  forms. 

The  patterns  within  each  genus  and  often  within  each  group  are  exceedingly 
stable.  The  tables  represent  an  abstract  of  several  hundred  of  individuals  representing 
over  100  insect  species.  The  within-group  pattern  stability  would  support  the  tenet 
that  the  GPDH  molecule  is  stable  and  holds  considerable  promise  as  a  biochemical 
characteristic  useful  as  a  superspecific  character. 


PROTEIN  SPECTRA  OF  HAEMOLYMPH,  MID-GUT  AND  FAT  BODY 
OF  SILKWORM  BOMBYX  MORI  L.  IN  NORMAL  CONDITIONS 

AND  DURING  STARVING 

L.  I.  Stschegoleva,  Yu.  B.  Filippo  vite  h,  S.  I.  Ambarzumora, 
Z.  V.  Kireeva  —  JI.  H.  IlferojieBa,  K).  B.  OnnnnnoBHu, 

C.  H.  AM6apn;yMOBa,  3.  B.  KnpeeBa 

(Moscow  State  Pedagogical  Institute,  USSR) 


For  determination  of  regularity  of  metabolism  of  proteins  in  the  process  of  di¬ 
gestion  protein  spectra  of  haemolymph,  fat  body  and  mid-gut  normally  fed  and 
starving  larvae  of  silkworm  Bombyx  mori  L.  strain  «Azad»  in  5th,  6th  and  7th  days 
of  5th  instar  were  studied.  The  cutting  out  of  the  tissues  were  effected  in  aseptical 
conditions  under  cooling. 

The  mid-gut  and  fat  body  were  washed  off  haemolymph,  dried  off  by  filter  paper 
and  homogenized  during  30  sec.  Homogenates  and  haemolymph  were  centrifugated 
in  refrigerating  centrifuge  at  12,000  xg  during  20  min  within  temperature  interval 
from  — 1  to  +1°C.  Supernatant,  after  10  times  dilution  by  buffer  solution,  was  used 
for  electrophoretic  separation  of  protein  fractions  it  contained.  Electrophoresis  was 
carried  out  at  power  34  mA,  voltage  275 — 300  V  during  70  min  and  at  permanent 
cooling  of  the  unit  to  — 4,  — 5°  C.  The  unit  consisted  of  6  columns  made  out  of  po- 
lyacrylamidic  gel  6  cm  high  and  0.6  cm  in  diameter.  After  the  electrophoretic  separa¬ 
tion  was  completed  the  place  of  protein  fractions  was  fixed  by  7%  solution  of  TCA 
during  one  hour.  Protein  fractions  were  detected  by  their  colouring  with  0.01%  so¬ 
lution  of  Amido  Black  10B  in  mix  of  methanol,  water  and  acetic  acid  at  ratio 
10 :  30 :  1.  This  mixture  was  used  for  washing  off  the  excess  of  the  dye. 
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The  first  24  hours  of  starving  have  almost  no  effect  on  the  qualitative  composi¬ 
tion  and  quantitative  contents  of  soluble  proteins  in  all  three  studied  tissues. 

Only  in  protein  spectrum  of  fat  body  the  concentration  of  the  three  out  of  24  de¬ 
tected  fractions  was  slightly  lesser.  48  hour  starving  brings  about  more  considerable 
■changes:  quantitative  content  of  2  protein  fractions  drops  sharply  in  fat  body  and 
of  3  fractions  in  mid-gut. 

The  falling  out  of  some  protein  fractions  and  decrease  of  quantitative  contents 
of  a  number  of  others  is  even  more  vivid  after  72  hours  of  starving. 

The  fat  body  is  most  sensitive  to  the  lack  of  compounds  coming  in  with  the  food. 
The  fat  body  is  characterised  by  most  active  processes  of  biosynthesis  of  proteins 
out  of  all  studied  tissues. 

Considerable  changes  in  protein  metobolism  of  mid-gut  and  fat  body  during 
starving  are  in  contrast  to  complete  absence  of  any  disorders  in  qualitative  compo¬ 
sition  and  quantitative  contents  of  protein  fractions  in  haemolymph. 


THE  ACTIVITY  AND  FEEDING  RHYTHMS  OF  THE  AMERICAN 
COCKROACH,  PERIPLANETA  AMERICANA  (L.) 

D.  J.  Sutherland,  G.  R.  Lipton 
(Rutgers  University,  New  Rrunswick,  New  Jersey,  U.S.A.) 

In  previous  studies  (Harker,  1958,  1964;  Roberts,  1966)  of  the  circadian  rhythm 
of  the  cockroach,  its  control  site  or  clock,  and  pathway  for  entrainment,  little  has 
been  reported  on  the  variability  in  its  expression  among  individuals  and  strains. 
Such  variability  can  be  important  in  studies  of  physiological  and  biochemical  pro¬ 
cesses  governed  by  the  clock. 

Since  we  have  been  unable  to  repeat  the  observations  (Nishiitsutsuji-Uwo,  1967) 
that  repeated  implantation  of  suboesophageal  ganglia  from  cockroaches  of  opposite 
activity  rhythms  induces  midgut  tumors,  we  have  examined  the  variability  of  entrained 
and  free-running  activity  rhythms.  In  addition,  to  supplement  studies  of  tumor 
induction  by  nerve  severance  (Sutherland,  1968)  we  have  extended  these  studies 
to  include  entrained  and  free-running  feeding  rhythms.  Equipment  for  these  studies 
included  wheel  cages  and  pendulum  trophometers  monitored  by  event  recorders. 

In  an  initial  survey  of  40  male  adults  of  various  ages,  only  54%  exhibited 

an  entrained  activity  rhythm  (12-hour  light  :  12-hour  dark).  In  a  second  survey 
of  135  young  adult  males  90%  exhibited  an  entrained  activity  rhythm,  including 

25%  with  a  biphasic  rhythm.  Under  constant  darkness,  37%  possessed  a  free-running 
rhythm,  36%  a  free  running  pattern  (a  slightly  indefinite  rhythm  with  respect 
to  onset  of  activity),  and  27%  became  randomly  active  or  arrhythmic.  Of  66  adult  ma¬ 
les  examined,  94%  exhibited  an  entrained  feeding  rhythm.  Generally  the  onset 
of  feeding  occurs  daily  within  one  hour  after  darkness  begins.  One  or  two  additional 
nocturnal  feedings  may  occur,  and  in  a  few  cases  nocturnal  feeding  is  definitely 
biphasic.  Slight  feeding  also  takes  place  within  the  first  hour  of  light  and  in  some 
cases  1 — 2  arrhythmic  additional  feedings  may  take  place  in  the  remainder  of  the 
light  period.  Therefore,  offering  food  solely  in  the  light  period  may  not  be  a  valid 
test  of  the  relationship  of  the  hunger  drive  and  the  activity  rhythm.  When  offered 
a  darkened  retreat  (8X5X2  cm),  the  cockroach  generally  occupies  it  during  the  light 

period,  thereby  eliminating  most  feeding  during  this  period.  The  presence  of  a  ret¬ 

reat  sometimes  reduces  the  numbers  of  nocturnal  feedings.  Its  presence  and  occupancy 
by  the  cockroach  causes  a  slightly  earlier  onset  of  nocturnal  feeding.  In  the  absence 
of  a  retreat,  a  3  hour  shift  of  the  LD  cycle  results  in  a  similar  time  shift  of  the 
feeding  rhythm. 

Of  40  male  cockroaches  examined  for  free  running  feeding  rhythms  in  constant 
darkness  for  2 — 4  weeks  (without  retreat),  circadian  rhythms  were  evident  in  23%, 
patterns  in  55%,  while  in  the  remainder  feeding  became  random. 

The  crop  and  salivary  gland  apparently  are  not  involved  in  the  physiological 
clock  controlling  the  feeding  rhythm  since  within  a  short  postoperative  period  after 
severance  of  the  oesophageal  nerve  or  ligation  of  the  common  salivary  duct  (Suther¬ 
land,  1967)  an  entrained  rhythm  reappears.  In  the  absence  of  a  supply  of  water, 
feeding  activity  and  food  consumption  (Sutherland  a.  Chillseyzn,  1968)  is  decreased. 
However,  the  cockroaches  apparently  attempt  to  feed,  and  this  activity,  possible  an 
expression  of  the  hunger  drive,  continues,  as  an  entrained  rhythm  in  LD  conditions. 
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RECHERCHES  SUR  LE  DÉTERMINISME  DE  LA  PONTE  CHEZ 

CARAUSIUS  MOROS  US 

A.  Thomas 

(Laboratoire  de  Zoologie,  Physiologie  des  Insectes, 

Faculté  des  Sciences,  Paris,  France) 


L’étude  du  déterminisme  de  la  ponte,  abordée  prédédemment  chez  Gryllus  do~ 
mesticus  a  permis  de .  mettre  en  évidence  une  action  endocrine  du  ganglion  sous- 
oesophagien.  L’implantation  de  deux  ganglions  augmente  la  fécondité  les  femelles: 
la  ponte  débute  plus  tôt  et  est  plus  intense. 

Ces  recherches  sont  poursuivies  chez  le  phasme  Carausius  morosus..  La  robustesse 
de  cet  insecte  permet  de  nombreuses  interventions  opératoires. 

L'interruption  des  connexions  nerveuses  entre  el  cerveau  et  le  ganglion  sous- 
oesophagien,  ou  entre  le  ganglion  et  le  reste  du  système  nerveux  provoque  un  arrêt 
total  de  la  ponte  accompagné  d'une  inhabituelle  rétention  d’oeufs  mûrs  dans  les 
oviductes.  L’oviposition  seule  est  suspendue  tandis  que  la  vitellogenèse  se  poursuit. 
L’ablation  du  ganglion  sous-oesophagien  ou  du  cerveau  produit  le  même  effet. 
Au  contraire,  la  section  des  connectifs  au  niveau  thoracique,  n’entraine  qu’une  légère 
perturbation  de  la  ponte.  Ce  résultat  permet  d’exclure  un  contrôle  nerveux  de 
l’oviposition. 

La  présence  du  cerveau,  du  ganglion  sous-oesophagien,  et  l’existence  de  conne¬ 
xions  nerveuses  intactes  entre  ces  deux  organes  sont  indispensables  à  la  réalisation 
d’une  ponte  normale.  Pour  préciser  le  mode  d’action  de  ces  deux  organes,  des 
extraits  sont  injectés  à  des  phasmes  en  rétention  provoquée  par  déconnexion  du 
ganglion  sous-oesophagien.  Toute  injection  d’extraits  de  cerveaux  ou  de  ganglions 
sous-oesophagiens  est  suivie  d’une  ponte  dans  les  heures  qui  suivent. 

L’oviposition  semble  donc  contrôlée,  chez  le  phasme,  par  des  substances,  loca¬ 
lisées  dans  le  cerveau  et  le  ganglion  sous-oesophagien,  et  agissant  sur  l’oviducte. 

L’effet  précédemment  obtenu  chez  le  Grillon  est  vraisemblablement  identique. 
Chez  cette  espèce,  les  oeufs  restent  un  certain  temps  dans  les  calices  avant  d’être 
pondus.  Les  ganglions  sous-oesophagiens  implantés  accélèrent,  sans  doute,  la  ponte 
de  ces  oeufs.  Cette  hypothèse  parait  d’autant  plus  probable  qu’un  extrait  de  ganglion 
sous-oesophagien  de  Grillon  s’est  montré  actif  sur  la  ponte  de  Carausius. 

Il  est  par  ailleurs  connu  que  les  extraits  de  cerveau  ont,  in  vitro,  un  effet 
myotrope  sur  les  oviductes  de  Carausius  (Enders,  1955). 

La  perte  d’activité  du  cerveau  et  du  ganglion  sous-oesophagien  après  déconnexion 
rappèle  un  phénomène  analogue  mis  en  évidence  lors  de  l’étude  de  l’adaptation 
chromatique  physiologique  des  phasmides  (Dupont-Raabe,  1957):  la  présence  de  ces 
deux  organes,  ainsi  que  l’intégrité  de  leurs  connexions  sont  aussi  nécessaires  à  la 
réalisation  de  cette  adaptation  qu’au  déterminisme  de  la  ponte. 


DAYLY  RHYTHM  OF  SOME  METABOLISM  PROCESSES 
AND  DIAPAUSE  INDUCTION 

N.  M.  Tichonravova,  R.  S.  Ushatinskaya  —  H.  M.  TuxoHpaBOBa, 

P.  C.  Y  m  a  T  h  h  c  K  a  h 

(Institute  of  Evolutionary  Morphology  and  Ecology  of  Animals, 

Acad.  Sci.  USSR,  Moscow,  USSR) 


Proceeding  from  the  view  that  the  basis  of  circadian  periodicity  of  insects  repro¬ 
duction  and  development  is  24-hour  frequency  of  biological  rhythms,  reflecting  inten¬ 
sity  of  chemical  transformation  and  depending  on  the  length  of  photo-  and  scoto- 
periods,  we  came  to  the  hypothesis  that  diapause  induction  and  its  development  can  be 
reflected  in  the  circadian  rhythm  of  biological  processes,  included  in  metabolism. 
In  particular,  they  have  to  be  reflected  both  in  the  intensity  and  character  of  gases 
interchange  and  in  the  alternation  of  aerobic  and  anaerobic  metabolism. 

The  study  was  carried  out  on  monovoltine  race  of  Antheraea  pernyi ,  pupal 
diapause  of  which  is  inducted  in  IV — V  larval  instar,  and  in  the  first  generation 
of  Leptinotarsa  decemlineata  Say  diapause  of  which  is  inducted  in  the  first  days 
of  imago  life. 

The  daily  rhythm  feeding  intensity,  gases  interchange,  tissue  catalase  and  cytocro- 
moxidase  activity  and  the  quantity  of  glutation  has  been  determined.  Insects,  taken 
ia  the  experiment  had  their  development,  beginning  from  an  egg,  in  two  variants 
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of  day  length:  prolonged  day  (20  light  hours  daily)  and  shortened  day  (11  light 
hours  daily). 

Under  the  conditions  of  prolonged  day  circadian  rhythm  of  biological  processes 
of  caterpillars  of  Antheraea  pernyi  and  imago  of  Leptinotarsa  decemlineata  showed 
within  24  hours  two  maximum  and  two  minimum.  Under  the  conditions  of  shortened 
day  the  same  results  were  received  till  third  larval  instar  of  silkworm  and  for  imago 
Leptinotarsa  till  three  days  age. 

After  diapause  induction  under  the  conditions  of  shortened  day  circadian  rhythm 
the  biological  processes  becomes  gradually  of  monocyclical  character  with  one  ma¬ 
ximum  and  one  minimum  in  24  hours. 

Definite  dépendance  has  been  observed  between  gases  interchange  level  and 
photoperiodicity  caused  by  increasing  respiration  activity  in  the  first  hours  of  light 
period  and  its  lowering  when  darkness  comes.  Rising  of  cytochromeoxidase  activity 
and  glutation  quantity  is  to  be  observed  in  insect  tissues  in  the  first  hours  of  light 
period.  Diapause  induction  can  be  caught  analitically,  as  total  lowering  of  metabolism 
level  with  gradual  replacement  of  bicyclical  circadian  rhythm  of  metabolic  pro¬ 
cesses,  depending  on  the  light,  by  monocyclical  ones. 

24-hour  rhythm  of  oxigen  consumption  during  Leptinotarsa  decemlineata  winter 
diapause  keeps  clearly  pronounced  monocyclycal  type,  despite  deep  gases  interchange 
depression,  connected  with  the  change  of  character  and  level  of  basal  metabolism. 

When  the  end  of  diapause  takes  place,  in  a  state  of  winter  dormancy  fading 
of  circadian  fluctuation  of  oxigen  consumption  in  hibernating  beetles  is  observed, 
and  in  the  middle  of  winter  gases  interchange  keeps  at  the  same  low  level.  Circadian 
fluctuations  of  gases  interchange  restore  gradually  while  spring  restore  period  pro¬ 
ceeds  and  assume  bicyclical  character  again  by  the  moment  of  insects  spring 
awakening. 

The  fact  of  beetles  in  the  state  of  diapause,  being  deep  in  the  soil,  having 
the  circadian  rhythm  of  oxigen  assimilation,  confirmes  the  supposition  about  endo¬ 
genous  nature  of  circadian  fluctuation  of  basal  metabolism,  connected  with  the  cha¬ 
racter  of  chemical  reactions  proceeding.  In  the  period  of  vital  activity  this  endo¬ 
genous  circadian  rhythm  is  strengthend  by  temperature  factor,  complicated  and 
masked  by  activation  of  fermentative  and  hormonal  systems  and  synchronising  reac¬ 
tions  caused  by  these  systems. 

The  transition  from  bicyclical  type  of  physiological  processes  to  monocyclical 
ones  and  backwards  in  periods  of  physiological  activity  and  dormancy  reflects 
changes  in  the  type  of  metabolism  and  in  the  character  of  energetic  substances,  con¬ 
ditioning  metabolism  direction  and  level. 

It  may  be  supposed,  that  photoperiodism  serves  as  leading  synchronizator  of 
uncoordinated  cyclical  fluctuations  of  biological  systems,  included  in  metabolism. 
Seasonal  changes  of  day  length  make  different  conditions  for  photophilous  and  sco- 
tophilous  phases  and  metabolism  processes  proceeding. 

In  connection  with  this,  processes  depending  on  the  light  or  darkness  can 
undergo  some  retardation  accompanying  by  reducing  of  cycles  quantity  during 
24  hours,  or  hastening,  resulting  in  the  increase  of  cycles  quantity. 


SURVIVAL  OF  THE  CATERPILLARS  OF  THE  PLUM  FRUIT  WORM, 
LASPEYRESIA  FUNEBRANA  TR.  DURING  THE  HIBERNATION 

T.  Tosheva-Tsvetkova 
'(Sofia,  Bulgaria) 

Under  Bulgarian  conditions  the  first  generation  of  the  plum  fruit  worm  ( Laspey - 
resia  funebrana  Tr.)  causes  relatively  small  loss  10%,  while  the  second  generation 
injures  about  30 — 40%  of  the  fruits. 

In  order  to  establish  the  reasons  for  the  low  per  cent  of  injury  and  the  method 
of  successful  control  of  Laspeyresia  funebrana  a  number  of  ecologo-physiological 
studies  were  made.  Some  of  which  were  related  with  the  hibernation  of  the  ca¬ 
terpillars. 

The  survival  of  the  caterpillars  during  the  winter  period  depends  on  their 
ability  to  withstand  the  temperature  variations  and  the  relative  humidity  of  the 
environment,  which  determine  to  a  large  extent  the  physiological  condition  of  the 
individuals  in  the  population.  The  amount  of  metabolism  of  the  caterpillars  during 
the  hibernation  under  natural  conditions  has  been  determined  by  measuring  the  dy¬ 
namics  of  the  respiration  and  the  activity  of  the  enzyme  catalase.  It  has  been  shown 
that  the  high  gas  exchange  at  the  time  the  caterpillars  leave  the  fruits  falls  rapidly 
during  the  first  ten  days  of  September  and  remains  at  a  low  level  during  the  whole 
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winter  period.  Some  increase  in  the  gas  exchange  is  noticeable  during  February — 
March.  The  catalase  activity  rapidly  drops  during  November,  which  apparently  stands 
in  relation  to  the  termination  of  the  caterpillars’  diapause. 

The  temperature  of  supercooling  during  the  hibernation  of  the  caterpillars  is  very 
low  (at  the  average  —  16.5°  C)  at  the  departure  from  the  fruits  and  remains  at  a  low 
level  (23°  C)  up  to  the  end  of  November,  which  is  apparently  determined  by  the 

state  of  the  diapause.  During  the  following  months  of  the  winter  is  changes  depend¬ 

ing  on  the  temperature  of  the  environment.  The  content  of  glycogen  increases  du¬ 
ring  the  preparation  for  diapause,  attaining  its  maximum  at  the  end  of  September. 
At  this  time  only  traces  of  glycerine  are  present.  Afterwards  from  the  end  of  Octo¬ 
ber  up  to  January  together  with  the  decrease  of  the  glycogen  an  increase  in  the 
amount  of  glycerine  is  observed.  This  increase  of  the  glycerine  coincides  with  the 
ending  of  the  diapause  and  the  beginning  of  the  winter  cold,  while  the  following 
decrease  in  the  glycerine  content  and  increase  of  the  glycogen  becomes  apparent 
during  February — March  after  the  rise  of  the  temperature.  The  amount  of  glucose 
at  the  time  the  caterpillars  leave  the  fruits  decreases  at  the  end  of  October  and 
remains  at  a  low  level  until  the  end  of  February,  but  increases  during  March. 
The  amount  of  fats  decreases  during  the  period  of  ten  days  after  the  caterpillars 

leave  the  fruits  to  a  minimum  at  the  end  of  October.  During  this  time  the  amount 

of  water  increases  from  51.12  to  57.61%  at  the  end  of  October.  From  the  end 
of  October  the  amount  of  fats  increases  while  that  of  the  water  decreases. 

During  the  period  of  diapause  in  which  the  fats  are  metabolized,  the  glycogen 
occurs  in  larger  amounts  and  the  quantity  of  water  in  the  body  of  the  caterpillars 
increases,  the  death  rate  is  not  large  (1.5—3%),  but  during  the  hibernation  it  re¬ 
mains  at  a  level  of  4—6%.  The  maximal  death  rate  is  observed  during  the  spring 
(March).  During  the  whole  period  of  hibernation  (from  September  to  March)  accord¬ 
ing  to  our  observations  47.01%  of  the  hibernating  population  died. 

As  a  result  of  laboratory  studies  and  observations  in  the  field  was  shown  that 
most  favorable  for  the  survival  of  the  caterpillars  is  the  high  relative  humidity 
of  the  air. 

Under  laboratory  conditions  at  similar  temperatures  and  at  a  relative  humidity 
of  the  air  of  21%  all  caterpillars  died  on  the  60th  day;  at  a  humidity  of  47%  — on  the 
80th  day,  and  only  in  the  group  with  a  relative  humidity  of  78 — 97%  pupation  and 
emerging  of  moths  was  observed.  However,  at  a  relative  humidity  of  97%  of  the 
air  was  observed  that  a  large  part  of  the  caterpillars  died  from  Beauveria  bassiana. 

The  high  mortality  at  low  humidity  of  the  air  is  due  to  the  physioloical  wea¬ 
kening  and  exhaustion  of  the  caterpillars  as  is  evident  from  the  dynamics  of  the  fats 
and  the  water  in  the  caterpillars  kept  under  different  humidity. 

Under  natural  conditions  a  similar  picture  was  observed.  Therefore  the  number 
of  caterpillars  surviving  during  the  various  years  in  a  large  degree  depends  on  the 
relative  humidity  of  the  air  during  the  period  of  hibernation. 


DAILY  RHYTHM  OF  TROGODERMA  GLARRUM  HERBST 
(< COLEOPTERA ,  DERMEST1DAE)  UNDER  SO-CALLED  CONSTANT  CONDITIONS 

V.  B.  Tschernyshev  —  B.  B.  H  e  p  h  bi  m  e  b 

(Department  of  Entomology,  Moscow  State  University ,  USSR) 


The  changes  of  natural  environment  not  only  synchronize  the  biological  rhythms 
with  the  time  of  day  but  elicit  immediate  response  of  organism  as  well  (Cloudsley- 
Thompson,  1961). 

If  the  test  chamber  has  the  constant  gradients  of  illumination  and  temperature, 
the  insect  has  the  free  choice  of  conditions  accordingly  its  subjective  time.  Here 
the  obvious  synchronizators  are  absent  as  in  the  case  of  constant  compulsory  conditions. 

The  goal  of  our  work  is  the  comparison  of  the  rhythms  in  this  «free  choice» 
chamber  and  under  so-called  constant  conditions. 

The  object  of  tests  is  the  dermestid  beetle  Trogoderma  glabrum  Herbst.  Under 
the  daily  shedule  of  illumination  12 :  12  the  rhythm  of  locomotor  activity  is  distinct. 
The  beginning  of  activity  is  about  6  a.  m.  and  the  end  of  it  is  about  6  p.  m.  Under 
the  constant  darkness  the  period  of  circadian  rhythm  is  22.3  hours.  The  deflexions  are 
very  small.  When  the  beetles  were  placed  under  the  constant  darkness  after  6  p.  m., 
the  change  of  the  period  was  distinct  only  during  the  next  day.  Under  the  constant 
illumination  the  beetles  were  rather  irritated  during  the  first  evening  and  tried 
to  escape  the  light.  The  rhythm  was  disappeared. 

Similar  results  were  obtained  when  the  tenebrionid  beetles  Trigonoscelis  nodosa 
Fisch,  or  flies  Protophormia  terrae-novae  R.-D.  were  placed  in  boxes  of  free  choice 
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on  conditions.  In  the  latter  case  the  rhythm  of  flies  disappeared  during  3—4  days. 

Thus  when  the  insect  has  the  choice  of  conditions  the  circadian  rhythm  is  not 
observed  and  the  period  of  rhythm  is  always  24  hrs.  The  circadian  rhythm  mav  be 
supposed  to  be  behavioural  artefact  owing  to  the  compulsory  constant  conditions. 

What  is  the  supposed  mechanism  which  elicit  the  change  of  the  period  of  na¬ 
tural  rhythm  under  constant  conditions? 

In  nature  the  shifting  of  the  phase  of  the  rhythm  may  occur  due  to  the  weather 
or  the  seasonal  change  of  photoperiod.  Like  trigerring  mechanism  the  biological 
clock  makes  possible  the  reaction  to  the  external  stimulus  (illumination)  only  during 
the  determined  interval  of  time  of  day.  Usually  there  is  no  changes  of  activity 
if  the  external  stimulus  will  be  out  of  this  time  interval.  But  the  activity  emerges 
to  the  end  of  time  interval  without  any  external  stimulus  (Cloudsley-Thorup- 
son,  1956). 

For  instance  when  the  weather  is  cloudy  the  noctural  insects  begin  to  fly 
earlier.  If  such  insects  are  in  the  dark  chamber  they  start  the  flight  in  the  beginning 
of  this  time  interval.  This  premature  activity  shifts  the  phase  of  rhythm.  The  time 
of  potential  activity  will  be  early  at  the  next  day.  Every  day  the  beginning  to  acti¬ 
vity  of  these  insects  will  be  more  and  more  early.  Thus  the  circadian  rhythm  arises. 

If  the  diurnal  insect  is  in  the  dark  chamber  it  will  wait  the  dawn  at  every 
day,  and  the  period  of  circadian  rhythm  will  be  longer  than  24  hours.  The  phenome¬ 
non  is  inserted  under  the  condition  of  constant  illumination. 

It  is  known  that  the  importance  of  the  beginning  and  the  end  of  the  activity 
period  is  not  equal  in  phase-setting  of  the  rhythm.  Usually  the  beginning  of  activity 
is  the  main  point  of  rhythm.  There  are  some  exeptions  as  in  case  of  rhythm  of  Trogo* 
derma. 

Such  is  our  explanation  of  the  Aschoff’s  rule  (1960). 

How  does  the  insect  keep  the  time  in  the  free  choice  chamber  so  long?  We  sup¬ 
posed  that  some  geophysical  factors  in  addition  to  obvious  factors  may  be  synchro- 
nizators  of  the  rhythm  with  the  real  time  of  day.  Even  under  the  daily  shedule 
of  illumination  12  :  12  the  rhythm  of  activity  sometimes  disappeared.  The  coincidence 
of  the  breakings  of  the  rhythm  with  the  geomagnetic  storms  is  highly  reliable. 


ON  THE  QUALITATIVE  DIFFERENCES  IN  EGGS 
OF  GRASSHOPPERS  ( ORTHOPTERA ,  TETTIGONIOIDEA) 

I.  A.  Tschetyrkina  —  H.  A.  HeTBipKima 

(Zoological  Institute,  Acad.  Sci.  USSR,  Leningrad,  USSR) 


Population  dynamics  in  Grasshoppers  ( Tettigonioidea )  are  mostly  determined 
by  the  fertility  of  the  females  and  the  survival  of  their  eggs. 

It  is  generally  known,  that  eggs  of  some  Grasshoppers  may  remain  in  a  state 
of  inactivness  for  a  long  period. 

A  two  years  diapause  has  been  described  for  Barbitistes  constrictus  Br.-W.  (Ha¬ 
ber,  1954),  more  than  three  and  five  years  for  Bradyporus  multitub erculatus  Br.-W. 
(Fedorov,  1927;  Boldyrev,  1928)  and  about  four  years  for  Isophya  táurica  Br.-W. 
(Tschetyrkina,  1966). 

My  observations  on  the  development  of  eggs  of  eight  species  (subfamilies 
Decticinae  and  Phaneropterinae)  made  in  the  field  (in  Leningrad  district  and 
in  the  Crimea)  and  in  the  laboratory  have  proved  that  each  egg-laying  of  one 
female  contains  not  only  eggs  with  a  long  period  of  diapause,  but  also  eggs  with 
a  short  diapause. 

The  reactivation  of  eggs  which  have  been  laid  by  one  female  during  season 
takes  place  not  simultaneously,  but  at  different  intervals  during  a  number  of  years. 

Some  larvae  hatch  after  one  period  of  hibernation  (after  5 — 9  months),  others  — 
after  two  or  three  hibernations.  Evidently,  eggs  of  the  same  age  existing  under  the 
same  conditions  during  the  winter,  are  not  equivalent  biologically.  That  accounts 
for  the  different  dates  of  their  hatching  with  intervals  lasting  several  years. 

It  is  impossible  to  judge  of  the  qualitative  differences  of  newly  laid  eggs  by  their 
external  appearance:  their  sizes,  their  weights,  the  number  of  micropiles  do  not 
show  any  differences. 

Considerable  differentiation  takes  place  at  the  moment  when  the  developing  egg 
begins  to  absorb  water. 

The  ratio  of  the  number  of  eggs  with  a  long  and  withashort  diapause  is  diffe¬ 
rent  in  different  species. 

We  have  observed  the  prevalence  of  eggs  with  a  long  (3  years,  10  months)  dia¬ 
pause  in  the  Crimean  Grasshopper  Isophya  taurica.  The  number  of  eggs  with  a  short 
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diapause  amounted  in  that  species  only  to  0.4%.  Fedorov  observed  a  diapause  of 
3  years  and  4  months  in  Bradyporus  multitub  er  culatus,  hut  did  not  discover  any 
eggs  with  a  short  diapause  in  this  species.  Both  mentioned  species  are  relicts: 
the  first  is  a  relict  of  the  Crimean  mountains,  the  second  —  of  the  steppes  adjoining 
the  Black  Sea. 

In  the  European  meadow-forest  Decticus  verrucivorus  L.,  Tettigonia  cantans 
Fuess.  and  Metrioptera  roeseli  Hag.  hatching  occurs  after  the  first  hibernation  only 
in  2—7%  of  eggs.  The  majority  of  eggs  undergo  a  long  diapause  of  more  than 
2  years. 

Denizens  of  the  mountains  and  foothills  of  the  Crimea  —  Anadrymadusa  retowskii 
and  Pholidoptera  pustulipes  F.-W.  have  eggs  mostly  of  the  short  diapause  type 
of  development.  Only  a  part  of  the  eggs  hatch  after  the  second  hibernation  and 
single  specimens  —  after  the  third  and  even  fourth  hibernation. 

Of  all  the  species  under  observation  the  Mediterranean  Poecilimon  pliginskii 
Mir.,  which  inhabits  grassy  slopes  and  valleys  of  the  Crimean  mountains  reveals 
the  largest  per  cent  of  eggs  with  a  short  diapause.  The  reactivation  of  nearly  all 
the  eggs  in  that  species  occurs  during  the  first  spring  after  oviposition  but  15% 
of  eggs  hatch  on  the  second  spring,  and  5 — 7%  on  the  third  spring. 

The  shortest  diapause  (about  5  months),  and  a  rapid  development  of  the  embryo 
has  been  established  by  me  in  the  asiatic  species  Metrioptera  tadzhika  B.-B. 

In  desert  conditions,  during  short  periods  of  humidity,  when  ephemeral  plants 
make  their  appearance,  the  eggs  of  M.  tadzhika  begin  to  swell.  The  embryo  needs 
only  2  months  to  achieve  development.  But  notwithstanding,  eggs  with  a  long  ;  dia¬ 
pause  previal  in  this  species. 

The  eggs  of  Grasshoppers  may  be  characterised  by  a  high  vital  capacity.  They 
can  probably  survive  longer  than  it  is  mentioned  above.  But  not  protected  by 
an  ootheca,  they  perish-injured  by  insects  living  in  the  soil,  or  drying  up  to  death. 

Eggs  with  a  long  diapause  present  a  permanent  reserve  which  ensures  the 
existence  of  the  species.  If  conditions  are  favourable,  a  simultaneous  hatching 
of  this  egg  reserve  may  take  place  and  bring  forth  a  mass  reproduction  and  an  inva¬ 
sion  of  Grasshoppers. 

It  might  be  suggested  that  the  mentioned  qualitative  differences  in  eggs  and 
their  ratio  exist  as  a  specific,  hereditary,  constant  adaptation  which  have  originated 
and  evolved  historically  under  the  influence  of  ecological  and  geographical  factors 
on  the  life  of  T etti gonioidea. 


THE  INLUENCE  OF  THE  STATE  OF  THE  FLIGHT  APPARATUS 

ON  THE  ENDOCRINE  SYSTEM 

I.  V.  Tschudakova,  O.  M.  Botsch  aro  va  -  Messner  — 

H.  B.  Hy^aKOBa,  O.  M.  EouapoBa-MeccHep 

(Institute  of  Developmental  Biology  and  Institute  of  Evolutionary  Morphology 
and  Ecology  of  Animals ,  Acad.  Sci.  USSR,  Moscow,  USSR ) 

The  morphological 1  and  functional  changes  of  the  flight  apparatus  in  house 
cricket  {Acheta  domestica)  were  studied  in  the  course  of  imaginai  life.  During  first 
days  after  imaginai  ecdysis  the  flight-muscles  complete  their  development  and  the 
crickets  begin  to  fly.  In  this  period  flight-muscle  fibers  are  characterized  by  the 
largest  diameter  and  they  are  in  close  contact  with  each  other.  Mitochondria  are 
dense  and  closely  associated  with  myofibrills;  the  endoplasmic  reticulum  is  not 
abundant.  Contractile  properties  of  flight-muscles  are  most  developed. 

Later,  the  crickets  loose  their  flying  capacity.  This  process  is  accompanied 
by  appearance  of  lysosomes,  decrease  in  thickness  of  the  flight-muscle  fibers,  and 
by  swelling  and  destruction  of  some  mitochondria.  The  contact  of  mitochondria  with 
myofibrills  is  reduced.  The  amount  of  endoplasmic  reticulum  increases.  The  contra¬ 
ctile  properties  of  the  flight-muscles  decrease.  Then  complete  degeneration  of  dorsal 
longitudinal  flight-muscles  occurs.  The  maturation  of  eggs  starts  only  after  the  end 
of  the  flight  period,  at  the  time  when  degeneration  of  flight  muscles  begins.  It  sug¬ 
gests  that  the  wing  activity  inhibits  oogenesis.  This  was  checked  by  changing  the 
activity  of  the  flight  apparatus.  Three  types  of  experiments  were  carried  out: 

1)  metathoracic  wings  of  adults  were  removed  completely  on  the  first  day 
after  ecdysis; 


1  Electron-microscopic  study  of  flight-muscles  was  performed  by  Yanchuck 
(Botscharova-Messner,  Yanchuck,  1966). 
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2)  all  wing  veins  were  couterized  at  the  basis; 

3)  wings  were  glued  together. 

It  was  found  that  the  termination  or  decrease  in  the  amount  of  afferent 
stimuli  from  wings  to  CNS  accelerated  both  degeneration  of  flight  muscles  and  egg 
maturation.  This  suggests  that  a  mechanism  occurs  regulating  a  correlation  between 
flight  and  oogenesis,  and  that  the  wings  with  their  sensor  system  constitute  its 
afferent  part.  It  is  assumed  that  the  concentration  of  juvenile  hormone  (JH)  in  the 
haemolymph  is  the  inicieting  link  which  controls  both  oogenesis  and  the  degeneration 
of  the  flight  muscles. 

This  possibility  was  confirmed  by  implanting  active  corpora  aliata  from  mature 
specimens  into  crickets  on  the  first  day  after  imaginai  ecdysis.  In  crickets  implanted 
with  active  corpora  aliata,  the  number  of  muscles  fibers  was  lower  as  compared 
with  the  controls — by  54%,  the  area  of  a  fiber  cross-section  —  by  57%,  the  working 
area  of  muscle  — by  81%;  contractile  properties  of  flight-muscles  decreased,  the 
number  of  mature  eggs  per  female  increased  by  139%. 

I.  e.  the  premature  increase  of  the  JH  level  caused  an  acceleration  of  both 
processes:  ripening  of  the  ovaries  and  degeneration  of  flight-musculature. 

In  conclusion  a  hypothesis  is  suggested  on  the  relationships  between  the  state 
of  the  flight  apparatus  and  the  JH  action.  The  flow  of  afferent  stimuli  from  working 
wings  is  registered  by  CNS.  Central  transformation  of  these  stimuli  results  in  the 
maintenance  of  the  low  secretory  activity  of  corpora  aliata  and  consequently  in  the 
low  concentration  of  JH  in  the  haemolymph  and  the  absence  of  egg  maturation. 
After  crickets  have  lost  their  flying  capacity,  the  flow  of  sensory  stimuli  from  wings 
to  CNS  ceases.  This  causes  an  increase  in  the  secretory  activity  of  corpora  aliata 
and  in  the  concentration  of  JH  in  the  haemolymph.  JH  intensifies  the  degeneration 
of  flight-muscles  and  indices  yolk  formation  and  egg  maturation. 


ENDOGENOUS  RHYTHMS  OF  ACTIVITY  OF  THE  NERVOUS  SYSTEM 
AND  PHOTOPERIODIC  REACTION  OF  INSECTS 

V.  P.  Tyshchenko  —  B.  n.  T  li  in;  e  h  k  o 
(Leningrad  State  University,  USSR) 


Experimental  investigations  show  that  the  mechanism  of  insect  photoperiodic 
reaction  includes  a  light  and  a  dark  process  (Goryshin  a.  G.  Tyshchenko,  1966; 
Goryshin  a.  V.  Tyshchenko,  1968).  There  are  good  reasons  to  believe  that  the  two 
processes  are  independent  circadian  rhythms,  controlled  by  two  photoperiodic  oscil¬ 
lators. 

According  to  our  hypothesis  (Tyshchenko,  1966)  the  photoperiodic  reaction  is 
a  result  of  the  phase  interaction  of  two  oscillators  {A  and  B ).  Each  oscillator  pro¬ 
duces  some  rhythmical  daily  changes  of  a  cell  or  an  organ.  This  rhythmical  process 
can  be  divided  into  two  phases:  active  and  inactive.  Only  the  first  phase  of  each 
oscillator  has  a  quite  definite  duration.  During  the  entrainment  of  photoperiodic 
oscillators  their  active  phases  synchronize  with  a  light  dark  cycle:  the  active  phase 
of  the  A-oscillator  begins  in  the  light  and  the  active  phase  of  the  R-oscillator  appears 
in  darkness.  Even  partial  coincidence  of  the  active  phases  of  both  oscillators  is  assu¬ 
med  to  stimulate  insect  development  without  diapause.  Complete  divergence  of  the 
phases  is  assumed  to  stop  development  and  to  induce  the  diapause. 

The  A-active  phase  begins  just  after  switching-on  the  light.  The  synchronization 
of  R-oscillator  seems  to  be  more  complex:  its  active  phase  appears  in  darkness  but 
there  is  a  latent  period  between  the  light-off  and  phase  appearance. 

It  is  very  important  to  know  where  the  photoperiodic  oscillators  are  situated 
and  how  they  interact.  Nerve  and  neurosecretory  cells  are  clearly  prominent  in  the 
system  of  the  neurohumoral  organs  reacting  to  a  photoperiod.  In  our  experiments  on 
the  pine  moth  caterpillars  ( Dendrolimus  pini)  it  has  been  found  that  some  special 
generator  neurons  of  ,the  contrai  nervous  system  show  very  distinct  daily  rhythms,  of 
their  impulse  activity.  On  constant  illumination  the  neurons  show  only  a  free-running 
rhythm.  But  it  can  be  synchronized  by  a  periodic  repetition  of  light  and  dark  in 
a  daily  cycle.  The  peak  of  neuron  impulsation  was  observed  at  the  moment  of  swit¬ 
ching-on  the  light.  This  rhythm  has  been  proved  to  he  endogenous  and.  circadian  one. 
Thus  the  generator  neurons  of  central  nervous  system  behave  in  similar  manner 
as  A-oscillator  of  our  model  of  photoperiodic  reaction. 

In  the  brain  the  generator  neurons,  placed  near  pars  intercerebralis,  seem  to  be 
in  synaptic  link  with  neurosecretory  cells.  In  addition  to  these  neurons  a  some 
sort  of  abdominal  endocrine  organ  may  take  part  in  photoperiodic  reaction  of  D.  pini. 
This  organ  discharges  its  hormone  soon  after  onset  of  darkness  and  the  hormone 
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seems  to  act  upon  synaptic  transmission  of  impulses  from  generator  neurons  to  neu¬ 
rosecretory  cells.  The  brain  neurons  and  the  cells  of  the  abdominal  endocrine  organ 
can  be  expected  to  interact  as  two  oscillators  of  the  model  of  photoperiodic  reaction. 
Either  inhibition  or  stimulation  of  diapause  must  be  a  result  of  their  interaction. 

This  assumption  could  be  examined  by  the  calculation  of  the  values  of  A-  and 
B-active  phases  and  of  the  latent  period  of  B-oscillator  on  the  base  of  our  electro- 
physiological  investigations.  According  to  the  calculated  values  a  predicted  photoperio¬ 
dic  curve  has  been  drawn  and  it  appears  to  he  in  a  well  agreement  with  the  real 
experimental  curve.  Photoperiodic  threshold,  calculated  by  us,  must  be  equal 
17.3  hours.  In  really  it  varies  from  16.5  to  17.5  hours.  Such  well  agreement  between 
the  predicted  value  of  the  threshold  and  its  value,  obtained  in  experiments,  can  be 
regarded  as  an  evidence  of  involvement  of  the  brain  generator  neurons  in  a  phy¬ 
siological  mechanism  of  photoperiodic  reaction  in  insects. 


DIVERSITY  OF  TYPES  OF  PHYSIOLOGICAL  REST  IN  IMAGO  OF  THE 
COLORADO  BEETLE  ( LEPTINOTARSA  DECEMLINEATA  SAY)  AND 
CONDITIONS  OF  THE  PROLONGED  (PERENNIAL)  DIAPAUSE  FORMATION 


R.  S.  Ushatinskaya  —  P.  C.  y  m  a  t  ii  h  c  k  a  n 

(Institute  of  Evolutionary  Morphology  and  Ecology  of  Animals, 

Acad.  Sci.  USSR,  Moscow,  USSR) 

When  studying  ecology  and  physiology  of  diapause  in  Leptinotarsa  decemlineata 
we  have  isolated  six  types  of  physiological  rest  which  differ  in  character,  depth  of 
metabolism  inhibition  and  biological  value: 

1)  winter  diapause  which  lasts  from  2  to  4  months  a  year  in  the  zone  of  moderate 
climate  and  ensures  an  economical  expenditure  of  reserve  substances  at  the  warm 
period  of  summer  and  autumn; 

2)  winter  dormancy  which  replaces  the  winter  diapause  with  the  beginning  of  the 
cold  season  and  maintains  a  moderately  low  level  of  metabolism  (Ushatinskaya,  1958); 

3)  summer  diapause  which  is  close  to  winter  one  by  its  physiological  mechanism 
and  which  embraces  a  part  of  beetles  after  their  hibernation  and  reproduction  in  the 
first  half  of  summer  during  the  most  hot  period  (June  and  July),  up  to  26  days 
(Ushatinskaya,  1961;  Petrova,  1962;  Minder  a.  Petrova,  1966); 

4)  summer  dormancy  which  is  observed  in  June  and  July  in  a  vast  part  (up  to 
42%)  of  hibernated  beetles  after  their  summer  reproduction,  up  to  10  days  (Minder 
a.  Petrova,  1966)  ; 

5)  prolonged  (perennial)  diapause  which  lasts  for  2 — 3  years  in  some  specimens 
at  their  hibernation  in  light-textured  sandy  soils  (Ushatinskaya,  1962,  1966); 

6)  repeated  diapause  which  embraces  at  the  end  of  August — beginning  of  Septem¬ 
ber  some  hibernated  beetles  after  their  summer  reproduction  and  increases  number 
of  specimens  in  hibernating  population  (Ushatinskaya,  1958,  1962). 

In  our  experiments  on  studying  the  perennial  diapause  of  the  Colorado  beetle 
carried  out  on  more  than  35  000  of  specimens  from  the  first  early,  first  late  and  se¬ 
cond  generations  hibernated  in  sandy,  sandy  loam  and  clay  soils,  267  beetles  were 
obtained  which  were  being  in  the  state  of  rest  during  more  than  one  year,  referred 
as  prolonged  or  perennial  diapause. 

The  experiments  were  accompanied  by  the  physiological  analysis  allow  to  conclude 
that  beetles  in  the  state  of  perennial  diapause  occur  in  each  generation  of  this  species 
and,  consequently,  the  notion  of  «norm  of  reaction»  comprises  this  behaviourial  type 
as  well.  At  the  same  time  the  prolonged  diapause  is  observed  only  in  beetles  hiberna¬ 
ting  in  sandy  and  sandy  loam  soils  and  is  absent  in  those  wintering  in  heavy-textured 
clay  soils,  its  occurrence  is,  consequently,  conditioned  by  the  environmental  factors. 

The  prolonged  diapause  occurs  most  frequently  in  beetles  of  the  first  early  gene¬ 
ration,  in  that  part  of  generation  which  enters  the  state  of  rests  in  the  middle  of 
summer  without  reproduction  and  rests  in  soil  for  hibernation  (6.5%).  It  occurs  less 
frequently  in  beetles  of  the  first  late  generation  (0.6%)  and  still  more  rare  in  hiber¬ 
nating  beetles  of  the  second  generation  (0.4%). 

It  characterized  (within  the  limits  of  characters  under  study)  by  the  following 
indices:  gas  exchange  is  suppressed,  being  twice  or  three  times  lower  than  at  the 
culmination  of  the  winter  diapause;  respiration  coefficient  is  higher  than  one  (from  1.1 
to  2.0),  up  to  5.3  in  single  specimens;  the  activity  of  the  tissue  cytochromoxidase 
is  deeply  inhibited,  being  3  or  4  times  lower  than  at  the  culmination  of  the  winter 
diapause;  the  tissue  catalase  is  very  active,  exceeding  its  level  during  the  diapause 
of  winter  and  summer  type.  These  indices,  and  especially  a  high  respiration  coefficient 
during  the  prolonged  diapause,  point  at  a  strong  specificity  of  metabolism  the  nature 
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of  which  is  not  enough  clear;  such  a  high  coefficient  may  arise  as  a  result  of  an 
increased  isolation  of  CO2  under  the  predominance  of  anaerobic  transformations  of 
endoxybiosis  or  of  other  peculiarities  of  metabolism  characteristic  of  the  diapause  of 
this  type. 

The  study  of  water  balance  and  of  dynamics  of  fatty  reserves  at  different  stages 
of  the  prolonged  diapause  has  shown  that  these  indices  cannot  play  the  role  of  factors 
which  determine  or  maintain  such  a  state. 

The  multiple  character  of  types  of  physiological  rest  in  the  Colorado  beetle  has 
a  definite  biological  value.  The  winter  diapause  at  the  end  of  vegetation  period  to¬ 
gether  with  the  winter  dormancy  protects  the  species  against  dying  out  at  the  period 
of  seasonal  (periodic)  alterations  unfavourable  for  active  life.  The  state  of  summer 
diapause  and  summer  dormancy  in  the  winter  generation  observed  during  summer 
months  protects  the  species  against  dying  out  under  accidental  unfavourable  condi¬ 
tions  at  the  period  of  reproduction  when  the  resistance  of  specimens  to  abiotic  factors 
outside  the  norm  of  species  is  low  and  drought,  high  temperatures  or  lack  of  food  can 
lead  to  the  death  of  an  active  part  of  population.  The  repeated  state  of  rest  leads  to 
a  total  increase  in  numbers  of  sexually  mature  specimens  of  hibernating  population 
what  promotes  a  rapid  increase  in  numbers  of  the  species  in  favourable  years.  The  pro¬ 
longed  diapause  found  in  the  Colorado  beetle  and,  apparently,  rather  frequent  in  in¬ 
sects,  though  insufficiently  studied,  was  formed  and  is  maintained  as  an  important 
link  in  the  chain  of  «multiple  guarantee»  of  survival  of  the  species  which  exists  under 
variable  environmental  conditions  characterized  by  periodic  deviations  of  abiotic  and 
biotic  factors  outside  the  limits  of  ecological  valence  of  the  species  during  periods 
longer  than  a  year. 

A  wide  physiological  heterogeneity  of  specimens  constantly  maintained  in  popula¬ 
tions  of  the  Colorado  beetle  keeps  this  species  in  the  state  of  high  lability  which 
allows  the  adaptation  to  variable  conditions  of  life  within  the  limits  of  the  large  spe¬ 
cies  areal. 


nEPMOßOTHOCTb  HHAHBHZfyAJIbHOrO  PA3BHTHH  HACEKOMBIX 
M  «KPHTHHECKHE»  nEPHOßbl  OHTOTEHE3A 


R.  S.  Ushatinskaya,  L.  S.  Rodionova,  E.  P.  Ivantschik,  D.  V.  Petrova, 
T.  T.  Til  j  avo  V,  D.  Dusanbaeva  —  P.  C.  ymaTHHCKan,  JI.  3.  PoflHOHona, 
E.  IT.  H  b  a  h  u  h  K,  Jf.  B.  Il  e  t  p  0  b  a,  T.  T.  T  n  ji  n  b  0  b,  R.  y  c  a  h  6  a  e  b  a 

(HhCTUTIJT  960AWIÇU0HH0Ü  MOpcßoAOZUU  U  9K0A08UU  MU60THUX  AH  CCCP, 

Mocnea,  CCCP) 

Kan  b  DMÔpnoHajiBHOM,  Tan  h  b  nocT9M6pnoHanLHOM  pa3BHTim  HaceKOMBix  mohího 
BLiflejiHTB  HenoTopoe  niicjio  3TanoB,  HammaioipHxcH  nepnoftOM,  bo  BpeMH  KOToporo 
uyBCTBHTejiLHOCTL  opraHH3Ma  K  flencTBHio  BHenranx  aremroB  pe3Ko  noBBimaeTcn.  Ta¬ 
nne  nepnoftti  noBBimeHHon  uyBCTBHTejiBHOCTH,  Kor,n;a  CMepraocTB  ocoöen  b  pa3BHBaio- 
ipnxcH  nonyjimpmx  ocoöeHHo  BBicona,  CTOKapA  (Stockard,  1921),  Pojib^himh^t  (Gold¬ 
schmidt,  1929),  CBeTJioB  (1937),  Tpin|)OHOBa  (1939),  OjnnJiaH  (1955)  Ha3BiBaiOT  «KpiiTii- 
uecKHMH»,  nojiaran,  uto  Ha  othx  3Tanax  0HT0reHe3a  c^yHKpnoHajiBHan  pejiocraocTB 
pa3BHBaiom;erocH  oprami3Ma  MeHee  ycToiimma  n  Jieme  mojkct  6bitb  HapymeHa. 

B  jiaßopaTopnn  3KOJiornuecKon  (|ni3HOJiorHH  HaceKOMBix  MHCTHTyTa  3bojhou;hohhoh 
Mop^ojiornn  n  SKOJiornu  îkhbothbix  AH  CCCP  npoBo,n,HTCH  H3yneHne  nepnoAHUHocTH 
nHflHBHßyaJiBHoro  pa3BHTim  n  bbiubjichiih  KpiiTnuecKiix  nepiio,n,oB  OHToreHe3a  y  neno- 
TopBix  BHftOB  HaceKOMBix  c  HOJiHBiM  npeBpaipemieM  n,  b  uacTHOCTii,  y  Antheraea  pernyi 
G.-M.,  Bombyx  mori  L.,  Hyphantria  cunea  Dr.  H  Leptinotarsa  decemlineata  Say. 

Ocoôoe  BHHMamie  y^enneTcn  aHajnmy  coctohhhh  $ii3HOJiornuecKoro  noKon  pa3Horo 
Tima  (,n;nanay3a,  3hmhhh  cnmma,  jicthhh  coh)  . 

Kan  HOKa3BiBaiOT  nojiyueHHBie  ^ammie,  bo  Bpenn  sMÖpnoHajiBHoro  pa3BHTim  no- 
TpeÔJiemie  micjiopo^a,  b  o6m;eM  yBeJiHUHBaioipeecH  no  Mepe  pocia  3apo,m>mia,  iiMeeT 
HepaBHOMepHBin  xapaKTep,  ofmapyjKHBan  3TanBi  noBBimemioro  11  noHiiîKeHHoro  ra30- 
oÖMeHa.  B  3M6pnoreHe3e  Antheraea  pernyi  ycTaHOBJieno  Tpn  na^emm  ra30o6MeHa,  CMe- 
HHK)in;HxcH  ero  noftneMaMH,  HH3Kan  pe3HCTeHTHOCTB  pa3BHBaioii];iixcH  mm;  k  cyÔJieTajiB- 
HBIM  A03aM  CHHHJIBHOH  KHCJIOTBI  TpHHîftBI  CMeHHeTCH  ÖOJiee  BBICOKOH.  Tpil  nepHOfla 
noHHjKeriHOH  pe3HCTenTH0CTH  k  chhhjibhoh  KHCJioTe  11  cyôJieTajiBiio  bbicokoiî  TeMnepa- 
Type  o6Hapy>KeHO  bo  Bpeivm  3M6pnoreke3a  Leptinotarsa  decemlineata.  y  Antheraea 
pernyi,  Hyphantria  cunea  h  Leptinoptarsa  decemlineata  Ha  CTa^im  jihhhhkh  ra30o()MeH, 
BBicoKHH  b  nepHo,n;  HHTaHHH,  pe3Ko  na,n,aeT  nepeji;  Kam^OH  jihhbkoiî  h  crpeMiiTejiBHo 
uoAHHMaeTcn  nocjie  nee. 

B  nepiioABi  JinuHHOUHBix  JiHHeK  npiiBBie  ra3ooÔMeHa  nneiOT  V-o6pa3HBin  xapaKTep, 
a  npn  ôojiee  ^inJj^epeHpnpoBaHHOM  aHaJiime  y  Antheraea  pernyi  h  y  Bombyx  mori  ohh 
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mielen  W-o6pa3HLin  xapaKTep.  nepnoAnaecKHe  KOJieöamin  aKiiiBHocTii  TKaHeBoik  KaTa- 
jia3Bi,  pe^ynupoBaHHoro  rjiioTaTiioHa  n  acKopöiniOBon  khcjiotbi  ycTaHOBJieHBi  b  jihhh- 
hohhom  pasBiiTiin  KnTâiicKoro  flyöoBoro  inejiKonpnAa. 

JlHHHiom;ne  jihhhhkii  KOJiopaACKoro  myna  Bcex  B03pacT0B  sHamiTejiBHO  RieHee  ycToii- 
hhbbi  K  chhhjibhoh  KiicjioTe,  neM  nepejmHHBnine  n  mrraiom;iiecH  b  MeHiJiHHOHHHe  ne- 
pnoABi.  TjiyßoKoe  naAemie  MeTaöojiH3Ma  (c  napaJuiejiBHBiM  noBBimemieM  pe3HCTeHTHOCTii 
HMaro  KOJiopaACKoro  myna  k  HeÖJiaronpnnTHBiM  coaeTamiHM  aönoTHaecKHX  ycjioBHH 
>KH3HH  h  xiiMHHecKHM  areHTaM)  nponcxoAHT  c  nacTynJieHiieM  A*ianay3H.  IlepnoAH  bh- 
cokoh  HanpaîKeHHOCTii  MeTa6ojiH3Ma  b  oöm,eM  coBna^aiOT  c  noHHJKeiraon  conpoTHB- 
JineMOCTBio  opraHH3Ma  k  HeÖJiaronpHHTiiBiM  coHexaHnnM  aönoTmiecKnx  $aKTopoB  BHera- 
Hen  cpeAEi  n  nHceKTnpn^aM,  n  HaooopoT. 

9ianBi  9M6pnoreHe3a,  na  KOTopBix  ßocTyn  aTMoc(|)epHoro  KHCJiopoAa  k  KJieTKaM 
il  TKaHHM  sapoAtima  b  toh  hjih  hhoh  nepe  3aTpyAHeH,  TaK  Hie  KaK  h  nepnoAH  Han- 
öojiee  rjiyöoKoro  noAaBJiemiH  ra30o6MeHa  bo  BpeMH  jihhhhohhbix  jiimeK  MeTaMop$03a, 
ocoöemio  b  ero  nepBou  TpeTH,  xapaKTepn3yiOTCH  npeoöJiaAamieM  rjiHKOJiHTHaecKHX 
npopeccoB  n  noAaBJieHneM  oKCHAaTHBiiBix.  3th  nepnoAH  conpuHieHBi  c  nomiHieHneM 
oöipero  ypoBHH  MeTa6ojiH3Ma  n,  KaK  cjieACTBne,  —  c  noBBimeHHeM  pe3HCTeHTH0CTH  opra- 
HH3Ma  HeÖJiarOnpHHTHBIM  B03AeHCTBHHM  aÖHOTHHeCKHX  (J)aKTOpOB  epeAM. 

Bo  BpeMH  Aiianay3Bi  h  APyrnx  coctohhhh  $H3HOJioriiHecKOH  Aenpeccim  HaceKOMBix, 
KorAa  npeoöJiaAamie  aH0KcnÖH03a  HaA  okch6ho3om  pe3Ko  BBipameHo,  noBBimeHne  ycTon- 
nnBocTH  oprami3Ma  k  HeÖJiaronpiiHTHHM  aÖHOTnnecKHM  ycjiOBiiHM  BHenmeñ  epe  ah  npo- 
HBJiaeTCH  erge  öoJiee  rnyöoKo. 

IlepHOAHHHOCTB  IIHAHBHAyaJIBHOrO  pa3BHTHH  HaceKOMBIX  HBJIHeTCH  OTpaHieHHeM 
o6m¡en  ÖHOJiornnecKOH  3aKOHOMepHOCTH,  BcecTopoiiHee  H3yHeirae  KOTopon  HapnAy  c  onpe- 
AejieHneM  MecTa  n  3HaHeHiiH  «KpHTimecKHx»  nepnoAOB  ohto-  h  (|)iiJioreHe3a  Heoöxo- 
AHMO  a^h  peryjinpoBaHHfl  hhcjichhocth  nonyjiHgHH  BpeAHBix  HaceKOMBix  n  noBBiineHHH 
npOAyKTIIBHOCTH  nOJie3HBIX. 


MOP0O-OH3HOJIOrHHECKHE  OCOEEHHOCTH  BJIOX  C  PA3HBIM 
XAPAKTEPOM  IIAPA3HTHHECKHX  CBH3E1Ì  C  X03HHH0M 

V.  S.  Vastchenok  —  B.  C.  B  a  m;  e  h  o  k 
(IlpoTueoHyMuaii  cTanyun,  Jlenumpad,  CCCP) 

ITpoBeAeHO  iisynemie  HeKOTopBix  Mop(|)0-$n3HOJiorHHecKHx  ocoöeHHocTeü  öjiox 
Xenopsylìa  cheopis  Roths.,  Ceratophyllus  consimilis  Wagn.,  Echidnophaga  oschanini 
Wagn.,  V ermipsylla  alacurt  Schimk.  h  V.  ioffi  Smit.,  H3  KOTopBix  nepBBie  Asa  BHAa 
HBJIHIOTCH  BpeMeHHBIMH  Hapa3HTaMH,  OCTaJIBHBie  Tpil  —  CTagHOHapHBIMII. 

riHTaHHe  öjiox  c  BpeMeHHBiM  THnoM  napa3HTHpoBamiH  CBH3aHO  c  npneMaMH  oTAeJiB- 
HBix  noppHH  KpoBii  h  xapaKTepH3yeTCH  onpeAejieHHBiM  phtmom.  Bee  BBimmaeMOH 
b  OAHH  npneM  KpoBH  oöbihho  He  npeBBimaeT  hojiobhhbi  Beca  HaceKOMoro.  npoAOJDKH- 
TejiBHOCTB  nepeBapHBaHHH  oahoh  nopgHH  kpobh  HeoAHHaKOBa  y  pa3HBix  bhaob.  y  ca- 
MOK  X.  cheopis  nnipeBapHTejiBHBiH  h,hkji  npn  24 — 25°  G  cocTaBjinex  okojio  12  nac., 
y  C.  consimilis  oh  He  npeBBimaeT  5 — 6  nac.  Ilpogecc  miigeBapeHHH  conpoBOHiAaeTcn 
onpeAejieiiHBiMH  ii3MeHeHiiHMii  b  KJieTKax  BnHTejinn  h  niirgeBOM  KOMKe.  3tii  H3MeneHHH 
y  OÖOIIX  BHAOB  HOCHT  CXOAHBIH  XapaKTep.  Pa3JIIIHHH  SaKJIIOHaiOTCH  TJiaBHBIM  o6pa30M 
B  CKOpOCTII  HX  HaCTyHJieHHH. 

y  CTapnoHapHBix  napa3HTOB  nocjieAOBaTejiBHon  KapTHHBi  nocTeneHiioro  nepeBapn- 
BaHim  niiigeBoro  KOMKa  ne  naöJtiOAaeTCH;  y  E.  oschanini  KpoBB  nocTynaeT  b  KiimennnK 
nenpepBiBHo.  Bec  noTpeÖJineMOH  npn  3tom  kpobh  b  Tenemie  cyTOK  cocTaBjineT  13 — 17  Mr, 
T.  e.  b  20 — 30  pa3  npeBBimaeT  Bec  Tejía  HaceKOMoro.  CBemne  nopgini  KpoBH  b  mimen- 
HHKe  nocTOHimo  CMemHBaiOTCH  c  yme  nepeBapeiniBiMH,  a  KJieTKaM  amiTejinn  cpeAHen 
KHmKH  3peHBIX  CaMOK  CBOHCTBeHHO  ÖOJIBIHOe  pa3H006pa3He  B  CTpyKType  HX  H,HTOnJia3MBI, 
HTO,  BepOHTHO,  OÖT>HCHHeTCH  OTCyTCTBIieM  CHHXpOHHOCTH  B  HX  (^yHKgHOHIipOBaiIHH, 
xapaKTepuoH  a-^h  6jiox  c  BpeMeHHBiM  TimoM  napa3HTHpoBamiH. 

B  TeCHOÍi  CBH3H  C  OCoOeHHOCTHMH  HHTaHHH  HaXOAHTCH  CTpOeHIie  H  $yHKH;HOHHpO- 
Bamie  >KnpoBOH  TKaHii.  B  OTJimme  ot  öjiox  c  BpeMeHHBiM  THnoM  napa3HTHpoBaHHH 
y  CTaniiioiiapHBix  napaaHTOB  bo  B3pocjioM  coctohhhh  HvHpoBan  TKaHB  yTpamiBaeT  CBoe 
3HaTieHiie  opraHa  HaKonjiemin  h  coxpaHeHHH  pe3epB0B  miTâTejiBHBix  Bem;ecTB  h  HeceT 
rjiaBHBiM  o6pa30M  MeTaOoJiiiHecKHe  ^yHKgHH. 

C  nepexoAOM  k  CTapiiOHapHOMy  napa3HTHpoBaHHio  6jioxii  nojiynnjiH  hoctohhhhh 
AOCTyn  K  nnm;e,  hto  no3BOJiHJio  hm  pe3Ko  yBejiHHHTB  hjioaobhtoctb.  CyTOHHan  Hiin;enpo- 
AyKH¡HH  6jiox  c  BpeMeHHBiM  TnnoM  napa3HTHpoBaHHH  peAKo  npeBBimaeT  10  hhh;.  y  TaKHX 
CTapnonapHBix  napa3iiTOB,  KaK  E.  oschanini ,  OHa  cocTaBJineT  6ojiee  18  hhh¡,  a  y  bhaob 
V ermipsylla  cyTOHHaa  HHpenpoAyKAHH  npnÖJiHHiaeTCH  K  100. 

B  TeCHOH  CBH3H  CO  CTapHOHapHBIM  xapaKTepOM  napa3HTIipOBaiIHH  HaXOAHTCH  pa3- 
BHTiie  cnocoÔHOCTii  y  öjiox  3aAep/KiiBaTB  ao  noAxoAHipero  MOMeHTa  OTKJiaAKy  3pe;iHX 
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hhd;.  Ilo^oÖHoe  HBJieHne  mo>kho  HaÖJUo^aTt  y  canoK  E.  oschanini,  HaxopnpHxcn  Ha 
HHJKHen  CTyneHH  npncnocoöJienHocTH  k  cTaipioHapHOMy  napa3HTH3My.  ßajiBHenmee 
pa3BHTHe  oho  HOJiynaeT  y  Vermipsylla ,  y  KOTopBix  ftjin  xpaHeHHH  3pejn>ix  hhh¡  cjiymaT 
oo^eMHCTLie  nnpeBOABi.  Y  E.  oschanini  oTKJia^Ka  ann;  nponcxofliiT  b  TeMHOTe,  t.  e.  Kor.ua 
X03HHH  Haxo^HTCH  b  Hope  h  aflija  nona,n;aiOT  b  éjiaronpnaTHBie  ftjia  hx  pa3BHTHH 
yCJIOBHH. 

IlepexoA  k  CTan;HOHapHOMy  napasHTHpoBamno  y  6jiox  conpoBom^aeTca  chjibhbim 
yBejiHHemieM  pa3MepoB  cpejpieH  khihkh,  mnpoBoro  Tejía,  MajiLnnrneBLix  cocy^OB,  hhh- 
hhkob,  hto  npHBOAHT  k  pa3pacTaHHio  Opionma  n  yTpaTe  HaceKOMBiMH  b  3peJioM  cocToa- 
HHH  nOflBHîKHOCTH. 

HeKOTopue  oOrqne  æjih  6jiox  co  cxaipioHapHBiM  thhom  napa3HTnpoBamiH  Mop$o- 
<J)H3HOJIOrHHeCKHe  OCOÔeHHOCTH  flOCTHraiOTCH  pa3HLIMH  nyTHMH,  HTO  CBHAeTeJIBCTByeT 
O  TOM,  HTO  pa3BHTHe  CTai^HOHapHBIX  OTHOHieHHH  C  X03HHH0M  npOHCXOßHJIO  He3aBHCHMO 
b  pa3HLix  cncTeMaTHHecKHx  rpynnnpoBKax  0Tpa,a;a. 


HEKOTOPLIE  OCOEEHHOCTH  <DH3HOJIOrHH  IIHTAHHH  H  nHIIJEBAPEHHH 

HACEKOMBIX-OHTOOArOB 


N.  A.  Vilkova  —  H.  A.  BiJiKOBa 

(BcecoK>3Hbiü  UHCTUTyT  3au^uTbi  pacTeHuü,  JlenuHzpad,  CCCP) 

CTpoeHHe  h  $yHKn;HH  nnrqeBapHTejitHOH  chctcmbi  HaceKOMBix-^HTo^aroB  OTpamaioT 
eanpaBJieHHOCTB  nmijeBOH  cnen;HajiH3an;HH  BH^a  (BmiKOBa,  1963;  Illannpo,  BmiKOBa, 
1963)  i 

ITo  xapaKTepy  nnTaHHH  $HTO$aroB  mojkho  pa3AeJiHTB  Ha  Tpn  rpynnBi.  üepBan 
npe^cTaBJieHa  BHftaMH,  oöJia^aiomHMH  potobbim  annapaTOM  rpBi3yin¡ero  THna,  pa3MejiB- 
HaioiHiHM  HHin;y^  Mexammecmi.  Rjlh.  sthx  bhæob  xapaKTepHo  ÆHCTaHTHoe  mnneBapeHHe. 
CeKpeTHpyioin;en  aacTBio  nnmeBapHTejiBHoro  TpaKTa  y  mix  aBJiaeTca  rjiaBHBiM  oôpasoM 
cpe^Haa  KnmKa,  r^e  h  npoHexoÆHT  ochobhoh  rH,n;pojiH3  hhih¡h.  Pe  ampin  noBpemßaeMoro 
pacTeHHH  b  3TOM  cjiyaae  HecneipK^mmBi. 

BTopyio  rpynny  cocTaBJimoT  cocympe  HacenoMBie,  KOTopue  B03AeËCTByi0T  Ha  pacTe- 
HHe  npeHMymeCTBeHHO  3H3HMaTHHeCKH,  BBIßeJiaa  B  TKaHH  paCTeHHH-X03HHHa  ^epMeHTBI, 
pa3pymafOin¡ne  pacTHTejiBHBie  TKaHH.  y  HaceKOMBix  3toh  rpynniJ,  homhmo  cpe^Hen 
KnmKH,  xopomo  pa3BHTBi  cjiioHHBie  Hîejie3Bi,  ceKpeTHpyK»rn;He  nnin;eBapHTejiBHBie  <$ep- 
MeHTBI.  y  HOBpejK^eHHBIX  T3KHMH  HaceKOMBIMH  paCTeHHH  peaKHjHH  HMeiOT  pH,D¡  CHeiJH- 
$HHeCKHX  HepT. 

K  TpeTBen  rpynne  othochtch  bh^bi,  KOTopBie  jKHByT  BHyTpn  pacTemm,  chocoöhbi 
pa3pymaTB  hx  TKaHH  MexaHmiecKH  h  b  to  me  BpeMH  B03,n;eHCTByi0T  Ha  pacTemia  xhmh- 
necKH.  BBi^ejineMBie  hmh  rn^pojiHTHHecKHe  3K3ocj)epMeHTBi,  homhmo  hx  ochobhoh  $yHK- 
H¡HH,  CHOCo6cTByiOT  npOHHKHOBeHHK)  H  CyiljeCTBOBaHHIO  BpeßHTeJIH  BHyTpn  pacTeHHH, 
ynacTByn  b  co3,u;aHHH  <<(|)H3nojiorHHecKOH»  KancyjiBi  (IEannpo,  1964).  üosTOMy  peamjHH 
pacTeHHH  Ha  B03,H;eHCTBHH  HaceKOMBix  TaKHX  BH^OB  HOCHT  CnenjH^HHeCKHH  XapaKTep. 
IIpH  napaJuiejiBHOH  3bojhoe,hh  napa3HTa  h  xo3HHHa,  no-BH^HMOMy,  hmchho  3th  cBOHCTBa 
BpeAHTejiH  npno6pejiH  Hanöojiee  coBepmeHHBie  npHcnocoÖHTejiBHBie  nepm. 

y  npeACTaBHTejien  BTopon  h  TpeTBen  rpynn  HaceKOMBix  AHCTaHTHoe  nmn;eBapeHHe 
npeACTaBJieHo  flßyMH  $opMaMH  —  BHyTpn-  n  BHeKHineaHBiM.  Hx  cooTHomeHHe  b  o6in;eM 
npon;ecce  rn,o;pojiH3a  hhih;h  He^ocTaTomio  H3yaeH0.  y  HeKOTopBix  cneipiajiH3HpoBaHHBix 
BH^OB  3THX  rpynn  HaceKOMBix  cjiioHHBie  mejiesBi  coctoht  h3  Mop^ojiornaecmi  pa3jraaaio- 
m¡nxcH  ynacTKOB,  hto  CBimeTeJiBCTByeT  06  hx  ftHc^epemjHpoBaHHOM  (|)y hke^hohhp o- 
BaHHH. 

KoMHJieKC  niimeBapHTeJiBHBix  $epMeHTOB  naceKOMBix-(|)HTO$aroB  BecBMa  pa3Hooö- 
pa3eH,  HTO  oßecnenHBaeT  CTynemiaTBiH  rH,o;poJiH3  cjiojkhbix  komhohohtob  hhih;h,  KaK  3to 
HOKa3aHO  HaMH  npn  nccjieAOBaHHii  (|)epMeHTaTHBHoro  annapaTa  pa^a  bh^ob  HaceKOMBix. 
y  H3yneHHBix  bh,h,ob  ycTaHOBJieHBi  Haöop  pa3JiHHHBix  npoTea3,  Kap6orn^;pa3,  a  TaKme 
pa3JiHHHH  pH  cpeflBi  b  pa3HBix  OTftejiax  h  nacTHX  nnipeBapHTejiBHOH  CHCTeMBi.  TaK, 
y  Bpe,p¡HOH  nepenammi  bbihbjichbi  Tpn  nnKa  aKTHBHOCTH  npoTea3  —  npn  pH  2.0 — 3.0, 
6  0— 7.0  h  8.0,  HTO  yKa3BiBaeT  Ha  npncyTCTBHe  b  cjiiohhbix  mejie3ax  KaK  TpHncHHono,n;o6- 
HBix,  TaK  h  khcjibix  npoTea3.  OÖHapyjKeHBi  no  KpaHHeä  Mepe  ^Be  aMHjia3Bi  —  a  h  ß 
(h3  hhx  HanôoJiee  aKTHBHa  nepBan),  a  TaKme  BBicoKoaKTHBHan  Jinna3a.  Pas^ejiBHBiö 
aHaJiH3  rH^poJiHTnnecKHx  (j^epMeHTOB  cjiiohhbix  mejie3  n  pa3HBix  oT^ejioB  cpe^Hen 
KHmKH  BpeßHon  HepenamKH  no3BOJiHji  noJiymiTB  npeACTaßjieHHe  o  cooTHoineHHH  Mem^y 
BHe-  h  BHyTpHKHHieHHBiM  HHin;eBapeHHeM  y  SToro  Bn^a. 

no-BHii,HMOMy,  HaJiHHHe  ,n,H(|)4)epeHi];npoBaHHBix  no  3HaneHHio  pH  30H  b  KnmenHHKe 
Toro  IIJIH  HHOrO  BH^a  CBH3aHO  C  B03M0mH0CTHMH  peaJIH3an;HH  aKTHBHOCTH  pa3JIHHHBIX 
rn^poJiHTnnecKHX  (|)epMeHTOB.  Bjiaro,n;apH  3T0My  MomeT  ocymecTBJiHTBca  npocTpaHCTBeH- 
Han  H30jihh,hh,  HeoßxoAHMaa  ajih  hx  ^eHCTBim  npn  cooTBeTCTByioipeM  ypoBHe  pH  cpeftH. 
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Ilpn  BHeKnmeHHOM  nmpeBapemin  bo3moîkhoctl  npoHBJieHiin  aKTiiBiiocTii  ot/jcjiliilix 
KOMHOHeHTOB  (JjepMeHTaTiiBHoro  na6opa  HacenoMoro  ocymecTBJineTCH,  no-BH^HMOMy,  3a 
chct  BpeMeHHoro  (JmKTopa  n  aGcopöpiiomiLix  npopeccoB. 


O  XAPAKTEPE  nPHEMA  nHIIJII  BPEßHOR  HEPEnAIIIKOR  (EURYGASTER 
INTEGR1CEPS  PUT.)  nPIl  IIHTAHHH  HA  PA3JIHHHLIX  nHIIfEBBIX  CYBCTPATAX 

N.  A.  Vilkova,  V.  I.  Stepanova  —  H.  A.  B  n  ji  k  o  b  a,  B.  II.  CvenaHOBa 
(BceC0K)3HblÜ  UHCTUTIJT  3ClU{UTbl  pacTeHuü,  Jlenumpad,  CCCP) 

Akt  nHTaHHfl  nocjie,n,OBaTejiLHo  cjiaraeicn  H3  npon;eccoB  BLiöopa,  npneMa  mugli, 
ee  xiiMnnecKoñ  nepepaßoiKii.  McKJiiouHTejiLHo  öojimiyio  poJiL  nrpaeT  aKT  npneMa  mugli 
y  HaceKOMLix-(|)nTO(|)aroB  c  3KCTpaniiTecTHiiajiLHLiM  miigeBapeHHeM,  y  KOToptix  nacTL 
npogecca  nmgeBapemiH  BLmeceHa  3a  npegejra  opraHH3Ma.  3(J)(J)eKTiiBH0CTb  nmamin 
y  DTOii  rpynnti  BngoB  3aBiiciiT  ot  CTenemi  npegBapuTejiLHOH  nogroTOBKii  HaceKOMUM 
nnign,  BKjnonan  HanajiLHLin  rHgpojiH3  nnigeBoro  cy6cTpaTa  b  30He  noBpemgemin  pacTe- 
miH.  Pa3HOo6pa3ne  nmgeBLix  cyöcTpaTOB,  iicnoJii>3yeMLix  HeKOTopLiMH  (JmTo^araMn, 
b  nacTHOCTii  Bpe^Hon  nepenaniKon,  Ha  copTOBOM  n  opraHOTponHOM  ypoBnnx,  HaKJiagLi- 
BaeT  OTnenaTOK  Ha  xapaKTep  nHTamin  3tiix  HaceKOMtix. 

B  3aBHCHMOCTH  ot  CTeneHii  CJIOJKHOCTH  nigpojiiisa  H3MeHneTCH  oörgan  npogojimi- 
TejiLHOCTb  npneMa  nnrgii  uepenaumoH,  uto  npocjie>KHBaeTcn  Ha  Bcex  $a3ax  pa3BHTHH 
HaceKOMoro.  Tan,  no  HamiM  HaöjnogemiHM,  b  cjiyuae  miTamiH  jihhiihok  II  B03pacTa  Ha 
jincTLHX  nmemigLi  copTa  Be30CTaH-l  BpeMH  ot  HanaJia  ao  KOHga  nnTannn  cocTaBJiHJio 
19.4  MHH.,  Ha  KOJiocLHx  3TOTO  copTa  —  62.2  MiiH.,  a  Ha  Tex  me  nacTHx  pacTemin  copTa 
yKpaHHKa  COOTBeTCTBeHHO  25.8  h  131.5  MIIH. 

npogojimirrejiLHocTL  nnTannn  BpegHoìi  nepenanmii  cyrgecTBeHHo  MeHneTcn  b  3aBii- 
CHMOCTH  ot  CTeneHH  gn^epeHgiiagim  TKaHen  nmemigLi.  Ha  kojioclhx  mnemigLi  copTa 
Ee30CTan-l  npogojDKHTejiLHOCTb  nHTamiH  jihhhhok  IV  B03pacTa  cocTaBiuia  46.9  mhh., 
Ha  KOJIOCLHX  B  MOMeHT  HX  BOCKOBOH  CneJIOCTH  3TOT  npOgeCC  OKa3aJICH  Ha  14.5  mhh.  npo- 
^oJUKHTejiLiiee.  Ein¡e  öojiLine  BpeMeHii  3aTpaTiuin  Ha  npiieM  nniniii  jihhhhkh  Ha  pacTe- 
HiiHX  ôojiee  ycTOHHHBoro  copTa  ynpairaKa:  Ha  kojioclhx  b  $a3e  mojiohhoh  cnejiocTn  — 
73.1  mhh.,  a  Ha  kojioclhx  b  $a3e  bockoboii  cnejiocTn  —  124.5  mhh.,  t.  e.  b  1.7  pa3a 
ÔOJILHie. 

nnTaHHe  Ha  pa3HOKanecTBeHHLix  cyöcTpaTax  onpegejmeT  ocoöeHHocTii  npneMa 
nnign,  BLipamaioignecH  b  npogoJimiiTejiLHocTii  pa3JiiiHHLix  3BeHLeB  stoto  npogecca. 
no  Mepe  gH(|)(|)epeHgHagHH  TKaHen  KOJioca  KopMOBoro  pacTemm  yBejimniBaeTCH  BpeMH 
BLl6opa  MeCTa  nHTaHHH  KJIOnOB,  npOgOJHKHTeJILHOCTL  BBegeHHH  3K30(J)epMeHT0B  B  30Hy 
nHTaHHH  h  norjioigeHHH  nHTaTejiLHLix  BeigecTB.  B  <J>a3e  bockoboii  cnejiocTn  3epHa  copTa 
yKpaHHKa  BLiöop  MecTa  nHTaHHH  Ha  KOJioce  3aiiHMaeT  y  MOJiogLix  HMaro  16.2  mhh., 
BBe^eHHe  3K30(|)epMeHT0B  ocymiecTBjiHeTCH  3a  37.2  mhh.  h  BpeMH  norjioigemiH  ningH 
paBHO  89.5  mhh.  Te  me  BejrauHHLi  npn  nHTaHHH  KJionoB  Ha  kojioclhx  b  $a3e  hojihoh 
cnejiocTn  3epHa  cocTaBJinioT  COOTBeTCTBeHHO  33.9,  70  n  171.1  mhh. 

AHaJiorHHHLie  pe3yjiLTaTLi  nojiyneHLi  n  npn  BOcniiTaHim  KJionoB  Ha  pacTemiHX 
copTa  Be30CTan-l.  B  pe3yjiLTaTe  npogoJimiiTejiLHocTL  miTamm  KJionoB  b  $a3e  nojiHon 
cnejiocTn  3epHa  no  cpaBHennio  c  nnTamieM  b  (f)a3e  bockoboh  cnejiocTn  Ha  kojioclhx 
copTa  yKpaHHKa  6mia  BLirne  b  1.7  pa3a,  a  Ha  kojioclhx  copTa  Be30CTan-l  b  2.2  pa3a. 

TaKHM  o6pa30M,  HcnojiL30Bamie  KJionaMii  3epeH  b  $a3e  nojmoii  cnejiocTn  TpeöyeT 
npHMepHo  BgBoe  öojilhihx  3aTpaT  BpeMeHii  h  SHeprmi  no  cpaBHemiio  c  3epHaMH,  Haxo- 
gmgnMHCH  b  <f>a3e  bockoboh  cnejiocTn. 


THE  PHOTOPERIODIC  AND  TEMPERATURE  INDUCTION  OF  PUPAL 
DIAPAUSE  IN  FLIES  OF  THE  FAMILY  SARCOPI1AGIDAE 

E.  B.  Vinogradova,  K.  B.  Zinovjeva  — E.  B.  B  n  h  o  r  p  a  a  o  b  a, 

K.  B.  3  il  h  o  b  L  e  b  a 

(Zoological  Institute ,  Acad.  Sci.  USSR,  Leningrad,  USSR) 

The  pupal  diapause  is  a  widely  distributed  type  of  overwintering  in  sarcophagids. 
Up  to  now  the  ecological  regulation  of  this  phenomenon  has  been  little  studied.  Expe¬ 
rimental  studies  of  six  species  ( Bellieria  melanura  Mg.,  Ravinia  striata  F.,  Coprosarcop- 
rimental  studies  of  six  species  ( Bellieria  melanura  Mg.,  Ravinia  striata  F.,  Coprosarco- 
phaga  kaemorrhoidalis  Film,  Parasarcophaga  semenovi  Rhod.,  P.  barbata  Thoms.,  P.  si~ 
and  temperature  conditions  during  the  parental  life  and  immature  stages.  In  sarcopha- 
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gids  the  pupal  diapause  manifests  in  a  long  delay  in  the  development  of  the  last  meta¬ 
morphosis  stages.  The  long  day  illumination  at  20°  C  promotes  the  emergence  of  flies, 
the  short  day  illumination  induces  the  diapause  (92—98%)  in  all  species  which  were 
studied,  with  the  exception  of  P.  similis  (49%)  and  R.  striata  (0%).  The  lower  tempe¬ 
rature  (15°  C)  affecting  the  immature  stages  reinforces  the  photoperiodic  effect  and 
the  number  of  diapausing  pupae  in  P.  similis  and  R.  striata  increases  up  to  95 — 97% 
under  these  conditions. 

The  critical  photoperiod  inducing  the  diapause  in  50%  of  all  individuals  differs  in 
various  species  depending  on  the  geographical  location  of  the  investigated  population. 
The  critical  day  length  in  B.  melanura,  P.  similis  and  P.  barbata  collected  in  Kanev, 
50  N.  lat.,  varies  from  14  to  15  hours  of  light  per  day,  on  the  other  hand,  in  P.  semenovi 
collected  in  Repetek,  38  N.  lat.,  it  decreates  to  12 — 13  hours.  The  influence  of  tempera¬ 
ture  on  the  display  of  photoperiodic  reactions  differs  in  various  species.  In  B.  melanura , 
P.  barbata ,  R.  striata  the  drop  of  temperature  to  15°  C  during  in  mature  stages  induces 
the  increase  in  the  number  of  diapausing  individuals  to  30—50%,  dispite  of  the  long 
day  length.  On  the  contrary,  P.  semenovi  and  P.  similis  it  is  not  so. 

To  he  particularly  considered  is  the  case  of  parental  determination  of  different 
physiological  conditions  of  pupae.  Just  this  fact  indicates  that  the  interaction  between 
the  hormonal  system  of  flies  and  that  of  their  larvae  is  involved  too.  A  similar  case 
of  parental  determination  of  larval  diapause  has  been  ascertained  in  parasitic  Hyme- 
noptera  Nasonia  vitripennis  Walk.  (Saunders,  1965),  Coeloides  brunneri  Vier.  (Ryan, 
1965)  and  in  calliphorid  Lucilia  (Ring,  1967).  Special  experiments  including  the  inver¬ 
sion  of  photoperiodic  conditions  have  shown  that  the  entering  pupal  diapause  depends 
not  only  on  the  photoperiodic  and  temperature  conditions  during  immature  stages  but 
also  on  those  affecting  the  imagines  of  parental  generation.  The  part  of  both  periods 
in  determination  of  physiological  state  of  pupae  varies  both  with  each  concrete  combi¬ 
nation  of  temperature  and  day  length  and  species.  For  instance,  when  the  imagines  are 
maintained  at  20°  C  and  long  day  length  and  the  immature  stages  at  the  same  tempera¬ 
ture  but  short  day  length,  then  all  the  pupae  undergo  metamorphosis  and  all  the  flies 
emerge  in  P.  similis  and  P.  semenovi.  In  P.  barbata ,  however,  30%  of  individuals  enter 
diapause  under  the  same  conditions.  The  exposition  of  imagines  to  a  short  day  length 
and  to  20°  C  and  their  larvae  to  a  long  day  length  hand  to  15°  C  induced  96 — 100%  of 
diapausing  pupae  of  B.  melanura ,  P.  barbata  and  P.  semenovi.  In  P.  similis  51% 
of  individuals  enter  diapause  under  the  same  conditions. 


TESTS  WITH  JUVENILE  HORMONE  AND  SOME  DERIVATIVES 

ON  NOXIOUS  INSECTS 

W.  Vogel,  E.  Hornberger 

(Biological  Laboratory  of  Dr.  R.  Maag  Ltd.,  Dielsdorf,  Switzerland) 


During  the  last  few  years  we  have  carried  out  tests  with  compounds  related  to  the 
substance  isolated  by  Roeller.  The  compounds  were  supplied  by  F.  Hoffmann — La  Roche 
&  Co.  AG,  Basel  under  a  collaboration  arrangement. 

The  following  results  were  obtained: 

With  Colorado  beetles  a  significant  retardation  of  the  pupation  and  characteristic 
deformations  of  the  imagines  occurred  after  per  oral  and  per  cutaneous  applications. 

With  cloth  moths  a  remarkable  ovicidal  effect  as  well  as  a  high  number  of  addi¬ 
tional  moultings,  with  an  extended  larval  period  were  observed. 

Conspicuous  are  the  results  of  the  tests  with  grain  weevils,  where  dosage  rates 
comparable  with  those  of  traditional  insecticides  prevented  a  damage.  The  results  are 
probably  due  to  an  ovicidal  effect. 

For  the  tests  with  codling  moths  strips  of  corrugated  paper  were  treated  with  the 
active  materials  before  the  mature  larvae  passed  their  pupal  stage  in  them.  It  was 
found  that  pupation  was  very  much  disturbed.  There  was  neither  an  ovicidal  nor  a  ste- 
rilant  effect. 

With  cockroaches  subjected  to  a  lasting  contact  considerable  disturbance  of  the 
moulting  of  the  imagines  was  observed.  It  was  found  that  the  synthetic  dl  juvenile 
hormone  was  apparently  completely  broken  down,  and  in  this  test  it  only  caused 
a  retardation  in  the  development,  whereas  several  derivatives  caused  a  real  and 
lasting  disturbance. 

With  Prodenia  litura  and  Vanessa  io  severe  deformations  of  the  pupae  and  imagi¬ 
nes  occured  after  per  cutaneous  application  to  the  last  larval  stage. 

In  summing  up  it  can  be  said  that  our  broadly  arranged  tests  confirm  on  the 
whole  the  results  of  the  studies  carried  out  with  the  classic  laboratory  animals.  The 
trans-trans-cis  isomer  of  the  hormone  produces  the  most  marked  effects.  It  is  appa- 
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rently  readily  broken  down  in  the  insect  body.  Other  isomers  and  different  mixtures 
are  significantly  less  active  and  this  to  a  varying  degree  according  to  the  test  animal 
and  application  method. 

Whilst  the  classical  effects  of  the  hormone,  the  retardation  of  disturbance  of  the 
metamorphosis  may  be  of  little  interest  in  practical  crop  protection,  because  the  econo¬ 
mic  loss  is  not  reduced  but  possibly  increased,  the  ovicidal  effect  on  the  other  hand 
may  be  of  interest  in  protecting  stored  foods  and  the  sterilans  effect  in  special  cases. 
We  can  confirm  the  opinion  of  the  Prague  researchers  that  some  derivatives  are  consi¬ 
derably  more  specific  in  their  action  than  the  previously  isolated  and  now  synthetically 
produced  hormone.  Through  that  one  important  requirement  of  a  crop  protection  pro¬ 
duct  is  more  adequately  met.  Further  work  on  this  interesting  group  is,  in  the  face 
of  the  results  obtained  on  noxious  insects,  absolutely  justified,  although  it  may  be  some 
time  before  practical  results  are  realized. 

In  closing  some  peculiar  observations  in  breeding  Prodenia  were  discussed.  Without 
the  application  of  hormone  disturbance  in  moulting  occurred,  whereby  a  loose  ring 
of  the  old  larval  skin  caused  a  partial  ligature  during  the  last  larval  stages.  In  many 
cases  larvae  ligated  in  this  way  only  turned  to  a  pupa  behind  this  ligature,  whilst  the 
part  in  front  remained  more  or  less  in  the  larval  stage.  Artificial  ligatures  in  front  of 
the  gonads  produced  the  same  results.  They  were  also  applied  to  Vanessa  io  and  Anthe- 
raea  with  similar  results.  On  the  strength  of  these  few  tests  no  unobjectionable  inter¬ 
pretation  of  these  phenomena  is,  however,  possible. 


NOUVEAUX  ASPECTS  DE  LA  VARIATION  PIGMENTAIRE 
VERT-BRUN  CHEZ  CERTAINS  INSECTES 

Monique  Vuillaume 

(Laboratoire  de  Zoologie,  Faculté  des  Sciences,  Paris,  France) 

De  nombreux  insectes  présentent  un  dichroisme  vert-brun  dont  le  mécanisme  bio¬ 
logique  est  souvent  inconnu.  Les  conditions  biologiques  de  ce  virage  pigmentaire  ont 
été  précédémment  définies  chez  Mantis  religiosa.  On  a  d’abord  constaté  que  les  varia¬ 
tions  pigmentaires  de  cet  insectes  ne  sont  pas  en  relation  directe  avec  la  coloration 
générale  du  biotope  ou  avec  des  valeurs  précises  et  limitantes  de  la  température  ou 
de  l’humidité,  qu’elles  ne  sont  pas  liées  à  une  influence  parentale  non  génétique, 
enfin  qu’elles  ne  correspondent  pas  à  des  races  pigmentaires. 

Les  pigments  tégumentaires  verts  et  bruns  ont  été  isolés.  Le  pigment  vert  est  un 
chromoprotéide  de  la  biliverdine  IX  (il  a  été  montré  que  le  groupe  prosthétique  tétra- 
pyrrolique  est  biosynthétisé  par  l’animal).  Les  pigmentations  brunes  correspondent  à 
des  pigments  différemment  oxydés  de  la  biliverdine  et  comparables  à  ceux  que  l’on  peut 
obtenir  par  l’oxydation  de  Gmelin.  In  vitro,  la  transformation  des  pigments  tétrapyrro- 
liques  verts  en  bruns  s’obtient  très  facilement  par  phetoxydation.  In  vivo,  on  a  montré 
que  les  variations  pigmentaires  de  Mantis  obéissent  également  à  un  système  biochi¬ 
mique  d’oxydo-réduction  des  pigments  tetrapyrroliques  sous  la  dépendance  de  chacune 
des  composantes  de  l’irradiation  lumineuses  (intensité,  qualité  et  durée).  Les  condi¬ 
tions  précises  du  virage  pigmentaire  chez  cet  insecte  ont  été  déterminées. 

A  partir  de  ces  résultats,  il  importait  de  connaître  la  nature  chimique  des  pigments 
verts  et  bruns  d’autres  Orthoptères,  et  également  d’autres  insectes  de  groupes  plus  évo¬ 
lués;  ceci  afin  de  mettre  éventuellement  en  évidence  l’existence  de  mécanismes  d’oxydo- 
réduction  semblables.  Tout  d’abord,  par  les  mêmes  méthodes  que  celles  utilisées  dans 
le  cas  de  Mantis ,  il  a  été  démontré  que  les  pigmentations  tégumentaires  générales 
vertes  et  brunes  de  Sphodromantis  viridis ,  et  de  Locusta  migratoria  (souches  normale 
et  albinos)  ainsi  que  les  différentes  pigmentations  brunes  d 'Oedipoda  sont  de  natures 
tétrapyrroliques. 

Récemment,  l’isolement  et  la  caractérisation  des  pigments  tégumentaires  d’autres 
insectes  verts  ont  conduit  aux  résultats  suivants;  les  pigments  verts  de  tous  les  Orthop¬ 
tères  étudiés  sont  des  chromoprotéides  de  la  biliverdme  IXa;  les  pigments  verts  des  che¬ 
nilles  des  papillons  étudiés  sont  également  des  chromoprotéides  d’un  pigment  biliaire 
vert  mais  de  structure  chimique  différente  de  celle  de  la  biliverdine  IXa;  (cette  structure 
est  actuellement  en  cours  d’élucidation)  ;  la  coloration  verte  d’un  puceron  n’est  plus  im¬ 
putable  à  un  pigment  tétrapyrrolique.  L’ensemble  de  ces  derniers  résultats  met  donc 
en  évidence  une  variation  phylogénétique  importante  et  facile  à  établir  à  partir  de  la 
nature  chimique  de  la  pigmentation  tégumentaire  verte.  On  peut  se  demander  si  une 
telle  variation  phylogénétique  ne  correspond  pas  à  un  perfectionnement  d’un  système 
de  photoprotection,  les  chromoprotéides  de  la  biliverdine  IXa;  devant  alors  être  consi¬ 
dérés  comme  les  formes  les  plus  élémentaires. 
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THE  DEFENSIVE  SECRETION  OF  POLYZOSTERIA  AND  RELATED  COCKROACHES 


D.  F.  Waterhouse 

(Division  of  Entomology ,  CSIRO,  Canberra,  Australia) 

Some  cockroaches  possess  an  odour  that  is  disagreeable  to  man  and  which  in 
Periplaneta  americana  is  due  to  certain  of  the  shorter  chain  saturated  fatty  acids  of  the 
cuticular  grease. 

Other  species  produce  odoriferous  secretions  that  may  be  discharged  when  the  in¬ 
sect  is  stimulated  appropriately  and  there  is  good  evidence  that  these  secretions  per¬ 
form  a  defensive  function.  It  is  notable  that  the  species  that  have  been  recorded  as 
producing  defensive  secretions  all  belong  to  two  ( Blaberidae  and  Blattidae)  of  the  five 
families  constituting  the  order  Blattodea. 

On  the  basis  of  their  chemical  nature  the  cockroach  secretions  so  far  reported  fall 
into  three  groups.  The  first  group,  represented  by  Diploptera  punctata ,  produces  p-ben- 
zoquinone  together  with  its  2-methyl  and  2-ethyl  homologues.  Both  larvae  and  adults 
produce  the  secretion  in  tracheal  glands. 

The  main  defensive  secretion  of  the  second  group  of  seven  species  is  hex-2-enal 
and,  in  addition,  in  the  species  where  an  aqueous  component  of  the  scent  is  recorded 
this  contains  gluconic  acid  in  equilibrium  with  its  lactones.  Only  adults  produce  this 
defensive  secretion  which  is  stored  in  a  ventral  abdominal  gland. 

The  third  group,  consisting  of  four  species  of  Platyzosteria  (Melanozosteria) ,  pro¬ 
duces  a  two-phases  system,  the  lower  phase  being  aqueous.  The  upper  phase  comprises 
2-methylene  butanal  and  its  dimer  together  with  2-methylene  butanol  and  small  amo¬ 
unts  of  five  other  related  compounds.  Only  adults  produce  the  secretion  which  is  sto¬ 
red  in  a  ventral  abdominal  gland. 

There  is  thus  some  reason  to  believe  that  both  the  capacity  to  produce  defensive 
scent  and  the  chemical  nature  of  the  scent  may  have  some  correlation  with  taxonomic 
relationships.  The  subfamily  Polyzosteriinae  is  very  well  represented  in  Australia  with 
more  than  150  described  species. 

Defensive  secretion  was  collected  from  each  of  about  30  species  in  a  glass  capillary 
which  was  eased  between  the  overlap  of  the  sixth  upon  the  seventh  sternite.  Analysis 
of  the  secretion  was  accomplished  by  a  variety  of  techniques  including  the  use  of 
a  gas  chromatograph  coupled  to  a  mass  spectrometer. 

The  scent  from  six  species  of  Polyzosteria  contained  two  phases.  The  upper  phase 
contained  the  ororiferous  components  of  the  scent,  whereas  the  lower  phase  was 
aqueous.  The  invariable  major  component  of  the  upper  phase  of  all  scents  was  hex-2- 
enal.  Further,  minor  amounts  of  hexenol,  hex-2-enoic  acid,  oct-2-enal  and  octanal  were 
all  present  in  at  least  some  species. 

In  the  tribe  Polyzo steriini  hex-2-enal  was  found  to  be  the  major  scent  component 
in  a  further  11  species  belonging  to  six  genera  and  in  the  tribe  Methanini  hex-2-enal 
was  present  in  three  species.  Some  information  is  available  on  other  consituents  in 
a  number  of  these  cockroaches. 

A  review  of  published  information  indicates  that  hex-2-enal  has  a  defensive  fun¬ 
ction  in  cockroaches  and  a  number  of  hugs,  although  some  predators  appear  to  be  unaf¬ 
fected. 


ÜBER  DEN  TEMPERATUREINFLUSS  AUF  DIE  GESAMTE  STICKSTOFFBILANZ 
BEI  DEN  LARVEN  AGROTIS  SEGETUM  (SCHIFF.) 

L.  Weismann,  Darina  Podmanická 

(Institut  für  experimentelle  Phytopathologie  und  Entomologie,  der  SAW, 

Ivanka  pri  Dunaji,  CSSR) 

Den  ersten  Teil  unserer  Versuche  haben  wir  auf  das  Studium  der  Verwertbarkeit 
der  künstlichen  Nahrung  und  auf  die  Bilanz  des  Gesamtstickstoffes  im  Verlaufe  der 
Larvalentwicklung  von  Agrotis  segetum  eingezielt.  Zusammen  haben  wir  3  Typen  der 
künstlichen  Nahrung  und  zwei  Zuchttemperaturen  (24  und  30°  C)  benutzt.  Bei  jeder 
Kombination  des  Nahrungstyps  mit  angeführter  Temperatur  haben  wir  200  Raupen  ge¬ 
züchtet  und  zwar  vom  Ausschlüpfen  bis  zur  Verpuppung. 

In  unserem  Falle  von  den  beobachteten  Faktoren  auf  die  Menge  der  konsumierten 
Nahrung  im  Verlaufe  der  Larvalentwicklung  A.  segetum  übte  die  Zuchttemperatur 
ihren  Einfluss  aus,  wobei  sich  der  Einfluss  der  Nahrungsqualität  als  statistisch  nicht 
bewisbar  zeigte.  Je  mehr  die  Temperatur  stieg,  desto  niedriger  war  die  Menge  der  kon¬ 
sumierten  Nahrung  und  umgekehrt. 
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Auf  den  Koeffizienten  der  Nahrungsverwertung  übten  sowie  die  Zuchttemperatur, 
als  auch  die  Nahrungsqualität  ihren  Einfluss  aus.  Durschnittlich  um  13%  war  die  Ver¬ 
wertbarkeit  der  Nahrung  niedriger  bei  der  Temperatur  30°,  als  bei  der  Temperatur  24°. 

Die  Menge  des  konsumierten  gesamten  Stickstoffes  ist  nicht  nur  von  seinem  Inhalt 
in  der  Nahrung  abhängig,  sondern  auch  von  der  Quantität  der  konsumierten  Nahrung, 
das  bedeutet  in  unserem  Falle  wieder  von  der  Zuchttemperatur. 

Den  Temperatureinfluss  auf  die  gesamte  Menge  der  konsumierten  Nahrung,  auf 
ihre  Verwertung,  sowie  auch  auf  den  Koeffizienten  der  Verwertung  des  gesamten  Sticks¬ 
toffes  schreiben  wir  der  höheren  Aktivität  der  verdauenden  Enzyme  bei  höherer  Tem¬ 
peratur  zu,  welche  den  Raupen  auch  von  kleinerer  Menge  der  konsumierten  Nahrung 
einer  konstanten  Qualität,  die  nötige  Stoffmenge  für  Lebensunterhaltung  und  für  den 
Bau  einzelner  Organe  schneller  als  bei  niedrigerer  Temperatur  zu  gewinnen  ermöglicht. 
In  der  Endphase  äussert  sich  das  in  einer  schnelleren  Raupenentwicklung  bei  höheren 
Temperaturen.  Daraus  kan  man  entnehmen,  dass  die  Temperatur  hier  als  ein  wichtiger 
Faktor  hervortritt,  welcher  in  Bewegung  viele  komplizierte  physiologische  Prozesse 
setzt,  beschleunigt,  oder  verlangsamt  Lebensvorgänge,  mit  welchen  auch  die  Menge 
der  konsumierten  Nahrung,  sowie  auch  die  Verwertung  der  Nahrung  und  des  gesamten 
Stickstoffes  zusammenhängt. 

Der  Einfluss  der  Qualität  auf  den  Koeffizienten  ihrer  Verwertung,  sowie  auch  der 
Verwertungskoeffizient  des  gesamten  Stickstoffes  liegt  hauptsächlich  im  Inhalt  und 
in  der  Form  einzelner  für  das  Insektenleben  wichtiger  Stoffe,  resp.  in  verschiedener 
Bindung  und  Form  des  Stickstoffes,  oder  im  verschiedenen  Inhalt  einzelner  stickstof¬ 
fhaltigen  Stoffe,  die  sich  in  Nahrung  befinden,  sowie  auch  in  verschiedenen  Möglichkei¬ 
ten  ihrer  Ausnützung  von  den  Raupen. 

Der  entscheidende  Faktor  über  die  Menge  des  gesamten,  in  den  Puppen  eingebauten 
Strickstoffes,  das  Geschlecht  war,  wobei  der  Einfluss  der  Zuchttemperatur  und  der 
Nahrungsqualität  sich  als  statistisch  unbeweisbar  zeigte.  In  den  Puppen  des  weiblichen 
Geschlechts  ist  um  23%  des  gesamten  Stickstoffes  mehr,  als  in  den  Puppen  männlichen 
Geschlechts.  Es  hängt  wahrscheinlich  mit  verschiedener  Funktion  der  Imagines  des 
gegebenen  Geschlechts  zusammen  für  die  Sicherstellung  weiterer  Populationen.  Über¬ 
raschend  wirkt  auch  die  beiläufige  Übereinstimmung  in  der  Menge  des  eingebauten 
Gesamtstickstoffes  in  Puppen  desselben  Geschechts  in  allen  sechts  Versuchskombina¬ 
tionen. 

Die  Menge  des  in  den  Puppen  eingebauten  gesamten  Stickstoffes  stellt  11  bis  59% 
des  gesamten  von  den  Raupen  A.  segetum  verwerteten  Stickstoffes  im  Verlaufe  ihrer 
Entwicklung  vor.  Auf  den  Höhepunkt  dieses  Anzeigers  übten  ihren  Einfluss  alle  beo¬ 
bachteten  Faktoren  aus,  die  ihrer  Bedeutung  nach  wir  in  folgende  Reihe  einordnen 
könnten:  Zuchttemperatur,  Nahrungsqualität  und  Geschlecht.  Allgemein  war  dieses 
Perzent  bei  den  unter  der  Zuchttemperatur  30°  gewonnen  Puppen  höher.  Es  resultiert 
schon  daraus,  dass  bei  dieser  Temperatur  der  Nahrungsverbrauch  und  dadurch  auch 
der  des  gesamten  Stickstoffes  und  dessen  Verwertung  niedriger  war,  als  bei  der  Zucht¬ 
temperatur  24°. 


PHYSIOLOGY  AND  BIOCHEMISTRY  OF  INSECT  DIAPAUSE 

J.  de  Wilde 

(Laboratory  of  Entomology,  Agricultural  University,  Wageningen,  Netherlands) 

Insect  diapause  is  a  state  of  arrest  in  growth  and  reproduction,  often  preceded  by 
specific  behaviour  and  accompanied  by  resistance  to  cold  or  drought. 

Partial  diapause  may  occur  in  the  ovaries  of  insects  in  a  state  of  «gonotrophic  dis¬ 
sociation». 

Diapause  may  occur  spontaneously  and  apparently  may  form  part  of  an  innate 
developmental  program.  In  most  cases  it  is  induced  by  environmental  «tokens»  such  as 
photoperiod,  specific  food  conditions,  and  certain  temperatures. 

Break  of  diapause  occurs  during  a  process  of  «diapause  development»  (Andre- 
wartha,  1952)  which  may  be  speeded  up  by  specific  temperatures  or  photoperiods. 

Diapause  is  not  merely  an  arrest  of  morphogenetic  or  reproductive  activity,  but 
rather  is  a  syndrome  composed  of  various  physiological  and  biochemical  elements. 

In  larval  diapause,  this  syndrome  may  include  the  spinning  of  a  «hibernaculum» 
cocoon  and  other  specific  larval  behaviour  elements.  In  pupal  diapause,  there  are  me¬ 
rely  biochemical,  morphogenetical  and  endocrine  features  to  describe  the  sundrome. 
In  adult  diapause,  a  whole  chain  of  events  occurs:  a  preparatory  period  of  «predia¬ 
pause»  followed  by  the  final  syndrome  of  reproductive,  structural,  behavioural  and 
metabolis  elements. 

Egg  diapause  may  comprise  an  adult  «prediapause»  phase  («winter  females»  of  Pa- 
nonychus)  and  may  occur  early  or  late  in  embryonic  development. 
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There  is  more  and  more  evidence  that  the  diapause  syndrome  is  essentially  a  re¬ 
sult  of  endocrine  deficiency  (larval,  pupal  and  adult)  whereas  in  egg  diapause  a  sup¬ 
pressing  «diapause  hormone»  has  been  demonstrated  (Fukuda  a.  Takeuchi,  1967;  Ha- 
segawa,  1957). 

Adult  diapause  is  a  deficiency  syndrome  of  the  corpora  aliata,  pupal  and  larval 
diapause  of  the  prothoracic  glands.  But  this  does  not  imply  that  one  can  induce  dia- 
pause  in  every  insect  by  endocrine  ablation.  Extirpating  the  corpora  aliata  induces  the 
complete  diapause  syndrome  in  the  adult  Leptinotarsa,  but  merely  a  stranstill  in  repro¬ 
duction  in  Tenebrio  imagines  (El  Ibrashy,  1966).  The  same  may  well  apply  for  larval 
and  pupal  diapause  with  respect  to  the  prothoracic  glands,  but  much  evidence  is  still 
lacking. 

Diapause  therefore  appears  to  be  a  property  of  the  responding  peripheral  tissues 
as  well  as  of  the  central  coordinating  and  regulating  mechanism. 

The  brain  as  the  centre  of  neuro-endocrine  integration  plays  an  important  role  in 
diapause  induction.  At  one  hand  it  receives  the  ecological  information  and  transforms 
it  into  neuro-endocrine  messages.  At  the  other  hand  it  is  the  superordinated  centre  in 
the  endocrine  hierarchy  and  by  its  «brain  hormone»  activates  the  corpora  aliata  and 
prothoracic  glands.  There  is  also  evidence  for  an  inhibitory  nervous  effect.  Egg  dia¬ 
pause  in  the  bivoltine  race  of  Bombyx  mori  L.  does  not  take  place  when  the  brain  in¬ 
hibits  the  suboesophageal  ganglion  which  is  the  source  of  a  «diapause  hormone».  This 
hormone  appears  to  have  a  neurosecretory  origin. 

Biochemical  aspects  of  diapause  include  metabolic  changes  as  a  direct  consequence 
of  hormone  deficiency  as  well  as  such  changes  as  result  from  the  regressive  develop¬ 
ment  of  tissues  following  this  deficiency.  In  the  diapausing  adult  Pyrrhocoris ,  decrease 
in  respiratory  rate  is  explained  by  the  inversion  of  the  gonads,  and  in  Leptinotarsa 
by  the  degeneration  of  the  flight  muscles.  But  in  the  diapausing  pupa  of  Hyalophora 
cecropia ,  depression  of  respiratory  rate  and  insensitivity  to  HCN  and  CO  are  due  to 
the  breakdown  of  the  cytochrome  system.  This  is  normally  restored  by  tbe  renewed 
activity  of  the  prothoracic  glands  but  may  also  be  restored  by  wounding.  This  already 
signifies  that  Ecdyson  merely  acts  as  a  «trigger»  in  breaking  diapause,  and  that  there 
is  not  a  direct  interference  of  the  hormone  with  enzyme  activity.  In  the  case  of  diapau¬ 
sing  Leptinotarsa  where  the  cytochrome  system  is  intact,  the  only  direct  effect  of 
juvenile  hormone  deficiency  appears  to  be  a  lowered  P  :  0  ratio  in  oxydative  phos¬ 
phorylation. 

There  is  evidence  that  the  allosteric  effect  of  ecdyson  in  the  synthesis  of  specific 
enzymes  is  a  main  factor  governing  larval  and  pupal  development  and,  in  consequence, 
diapause. 

There  is  also  evidence  that  similar  allosteric  effects  emerge  from  the  juvenile  hor¬ 
mone  in  adult  insect,  and  are  responsible  for  the  synthesis  of  vitellogenic  female  pro¬ 
teins»,  which  are  lacking  during  diapause.  But  this  does  still  not  explain  the  occur¬ 
rence  of  complex  «diapause  syndromes». 

One  is  inclined  to  assume  that  the  synthesis  of  specific  RNA  triggered  by  hormones 
and  distributed  in  a  mozaic-like  way  over  the  tissues,  is  at  the  basis  of  growth  and  rep¬ 
roduction.  This  would  imply  that  the  genetic  constitution  of  insects  with  a  diapause 
differs  from  homodynamic  insects  by  a  number  of  «diapause  regulator  genes». 


O  AHAnAy3E  CXH30EH0HT0B  HA  nPHMEPE  CAPKO®ArHß 

(DIPTERA,  SARCOPHAGIDAE) 

N.  F.  Zakharova  —  H.  ®.  3axapoßa 

(IIucTuryT  Meduy-uHCKOu  napa3uronozuu  u  rponunecnoú  Meduyunu 
um.  E.  II.  Mapyunoecnozo,  Mocnea,  CCCP) 

/Jjih  HeKOTopLix  BHftOB  capKO<|)arnA  ii3BecTHo,  uto  ohii  3HMyiOT  b  $a3e  KyKOjmn,  oa- 
HaKO  HeT  HHKaKiix  MaTepnaJiOB  o  cponax  BnaAeHim  KyKOJioK  b  Ananay3y  n  o  (|)aKTopax, 
onpeAejiHiOEAHX  ee  B03HHKH0BeHiie. 

JIhuhhkh  cimaHTponHLix  capKO(J)aniA  —  cxh3o6hohtli,  oömaioiHHe  b  ycjioBimx  ouem> 
cjiaöon  0CBem¡eHH0CTir.  ^ocTymmie  HaM  jiHTepaTypm>ie  AaHHtie  o  npnuimax  bo3hiikho- 
BeHHH  AHanay3Li  y  cxh3o6hohtob  MajiouncjieHHLi  h  pa3HopeuiiBbi.  Corjiacno  cooGiqeHiiHM 
pHAa  aBTopoB,  AïïanaY3a  cxh3o6hohtob  MOîKeT  6bitl  Bti3BaHa  H3MeHeiiHeM  rnrpoTepMii- 
uecKoro  peíKHMa,  noBBimenHoñ  nJiomocTbio  jiiunraoK,  HeAOCTaTKOM  KiicjiopoAa  b  nepiioA 
pa3BHTiiH  jihuhhok  nun  Ha  $a3e  npeAKyKOJiKH  (Cousin,  1932;  Mellanby,  1938;  Dickson, 
1949;  Fraser,  Smith,  1963).  Blihchhh  peaKqnio  jihuhhok  Lucilia  sericata  Meig.  Ha 
AJiHHy  ahh,  ¿nncoH  (Dickson,  1949)  ycTaHOEim,  uto  <|)OTonepHOA  He  BJinaeT  Ha  bo3hhk- 
HOBeHne  AnanaysM  y  3Toro  BiiAa.  Kpar  h  Koji  (Cragy  a.  Cole,  1952)  BLicKa3ajni  npeAno- 
jiOJKeHne  o  bjihhhhh  MaTepHHCKoro  opraHH3Ma  Ha  Aiianay3y  noTOMCTBa  y  L.  sericata, 
Tan  KaK,  HecMOTpn  Ha  ßjiaronpnHTHLie  ycJiOBiia  BOcniiTaima  b  jiaöopaTopim,  jiiiuhhkh, 
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nonyuenHLie  ot  canon,  BLuiOBJieHHLix  b  npupo^e  no3Aiien  ocetiLio,  ,n,nanay3npoBajin 
B  OOJIBinOM  KOJIHHeCTBe. 

IIoireBBie  HaöjnoßeHHH  3a  ,n;iianay3on  wyx  ceM.  Sarcophagidae  mli  npoBO^njin  b  Moc- 
kobckoii  o6jiacTH.  JÏMaro  n  jiiihiihok  co^epjKajin  b  otkpbitom  HHceKTapHH  npn  TeMnepa- 
Type  HapyîKHoro  B03^yxa  n  ecTecTBeiraon  ocBerpeHHOCTii. 

ITpH  cpeflHecyTOHHOH  TeMnepaType  19—21°  b  KJia^Kax  Bercaea  haemorrhoidalis 
Fall.,  Bellieria  melanura  Mg.,  Ravinia  striata  Fahr.,  noJiyuemiLix  ot  caMOK  bo  BTopoü 
nojiOBirae  HiojiH — nauajie  aßrycTa,  mli  oÖHapyHUuin  nepBLix  ,n;nanay3Hpyiom;Hx  KyKOJioK. 
C  npnÔJiHîKeHHeM  oceHn  npopeHT  ananay3iipyioipiix  KynojioK  b  KajKflon  KJiaane  B03pac- 
Taji,  a  JiHHHHKH,  OTpoJKffeHHLie  b  cepeßirae  aßrycTa  h  no3>Ke,  nocjie  oKynjiiiBamiH  Bee 
Bna^ajni  b  ^nanayay.  B  xojio^noe  n  ftOHwrHBoe  Jieio  npn  cpe^HecyTouHon  TeMnepaType 
14—16°  nocjie  OKynjiiiBamiH  b  ¿pianay3y  Bna^ajia  dojiLman  nacTL  jihhhhok  Bellieria  me¬ 
lanura ,  Parasarcophaga  similis  Pand.,  P.  albiceps  Meig.,  P.  aratrix  Pand.,  OTpoJKftenHLix 
yme  b  inoHe — inojie. 

Ha  ocHOBamiH  3TIIX  flaHHHx  mojkho  6lijio  npe^noJiOîKHTL,  uto  Hn3Kaa  TeMnepaiypa 
bo  BpeMH  jniHiiHOHHoro  pa3BHTHH  HBJineTCH  o^HiiM  H3  (|)aKTopoB,  onpeflejiHiorgiix  nacTyn- 
jiemie  KyKOJionHon  ,n,nanay3Li  capno^arn^;.  Ho  HaM  Ka3ajiocL  nmepecHLiM  blihchhtl, 
imeeT  Jin  MecTo  CBeTOBoe  B03^eñcTBHe  Ha  peryjiHn;mo  .gnanaysLi  cepLix  mhchlix  Myx. 
C  aioli  n;ejiLio  mli  npoBejin  pan  onLiTOB  no  bjihhhhio  pa3Hon  ^jihhli  CBeTOBoro  æhh  npn 
pa3HLix  TennepaTypax  Ha  jihhhhok  necKOJiLKiix  bh^ob  capKO$arH,n;  b  Teuemie  Beerò  ne- 
pnojja  hx  pa3BHTHH.  11  cepnii  onLiTOB  6lijih  nocTaBJieHLi  b  otkpbitom  HHceKTapnii  npn 
nepeMeHHLix  TeMnepaiypax  HapyjKHoro  B03,n;yxa  (cpe^HecyTOHHLie  TeMnepaTypLi  14—16°) 
li  12  cepim  onLiTOB  —  b  jiaöopaTopnn  npn  nocTommon  TeMnepaType  25  n  30°.  ftjiHHa  CBe- 
TOBOTO  R  HH  B  KaHiflOH  CepHH  OnLiTOB  ÖLIJia  pa3JIHHHOH:  OT  4 — 5  Mac.  B  CyTKH  RO  Henpe- 
pLIBHOTO  OCBemeHHH.  B  HeKOTOpLIX  OnLITaX  JIHHHHKH  BOCHHTLIBaJIHCL  B  HOJIHOH  TeMHOTe. 
B  OTKpLiTOM  HHceKTapnn  KOHTpojieM  cnyjKHJin  onLiTLi  c  ecTecTBeHHHM  ocBergeHneM  jih- 
hhhok,  b  jia6opaTopnn  —  onLiTLi  c  HenpepLiBHLiM  0CBem¡eHHeM. 

npn  cpe^HecyTOHHLix  TennepaTypax  14—16°  npn  jiioölix  cbctoblix  pejKHMax  6ojil- 
hihhctbo  nyKOJiOK  Bellieria  melanura  Bna^ajio  b  fliianay3y. 

npn  nocTOHHHOH  TeMnepaType  25°  KopoTKnn  CBeTOBon  jgenL  (5 — 14  uac.)  n  nojman 
TeMHOTa  ^ajin  3HannTejiLHLin  npon;eHT  ;gHanay3Hpyioin;Hx  KynojioK  (b  cpe^HeM  okojio 
47%),  B.  melanura ,  Parasarcophaga  similis ,  P.  aratrix ,  P.  argyrostoma  R. — D.,  b  to 
BpeMH  nan  npn  fljiHHe  CBeTOBoro  ^hh  16  nac.  n  6oJiLme  ,n;nanay3HpOBaJio  b  cpe^HeM  He 
MHOTHM  donee  3%  nyKOJiOK  hjih  ynasaHHLie  bii,o;li  pa3BHBaJincL  coBceM  6e3  ^nanay3M, 
T.  e.  npn  ^aHHoii  TeMnepaType  upHTHnecnnn  nopor  peaKn;HH  Ha  CBeT  6jih3ok  k  14-naco- 
BOMy  CBeTOBOMy  pHTMy  flHfl. 

npn  nocTOHHHOH  TeMnepaType  30°  n  KopoTKo^HeBHOM  penuiMe  0CBem;eHHH  (5  uac.) 
b  Ananay3y  Bna^ajio  He  6ojiee  20%  nyKOJiOK,  npn  24-uacoBOM  ocBememra:  .gnanaysM  bo- 
oGrge  He  Ha6jiio,n;ajiocL. 

TaKHM  o6pa30M,  jihhhhkh  capno^arnfl  —  cxh3o6hohtob  chocoöhli  pearnpoBaTL  Ha 
n3MeHeHHH  ^jihhli  flHH  h  OTHOCHTCH  no  CBoeii  (JoTonepnoftHHecKon  peanipra  k  igjiBHHo- 
^HeBHOMy  Tnny  pa3BHTnn.  O^naKo  (^OTonepnoAHnecKaH  peaKn;HH  ii3yueHHLix  bhjíob  ocy- 
igecTBJineTcn  jihhil  b  y3Knx  TeMnepaTypHLix  rpamin;ax.  3a  sthmh  npe/jenaMH  $OTone- 
pnoftiiuecnaH  peangnn  ocnadeBaeT  n  flange  BOBce  ncuesaeT.  npnMeHHTejiLHo  k  ecTecTBeH- 
HOH  oöcTaHOBKe  sto  03HanaeT,  hto  B033eôcTBne  ajihhli  CBeTOBoro  ¿pm  na  B03HHKH0Be- 
une  KyKOJioHHOH  Tjnanay3Li  peaJiH3yeTcn  bo  BpeMH  TenJioro  jieTHe-ocemiero  ce30iia. 
npn  ^pyrnx  ycnoBiinx  pemaioinyio  poJiL  nrpaeT  TeMnepaTypa. 


FUNCTIONS  OF  ASCENDING  NEURONS  IN  THE  ABDOMINAL  NERVE  CORD 
OF  KATYDIDS  AND  CRICKETS  (ORTHOPTERA,  TETTIGONIIDAE, 

GRYLLIDAE) 

R.  D.  Zhantiev  —  P.  ft.  JKaiiTneB 
(Moscow  State  University,  USSR) 

It  is  known  that  in  the  nerve  cord  of  Orthoptera  there  are  giant  neurons  trans¬ 
mitting  information  from  cereal  receptors  to  the  thoracic  ganglia. 

Suga  and  Katsuki  (1961)  have  found  in  the  nerve  cord  of  Gampsocleis  buergeri 
two  giant  axons  laying  between  the  last  abdominal  and  the  meta-thoracic  ganglia 
but  their  functional  properties  has  been  described  very  briefly.  In  Gryllidae  only 
summated  activity  of  the  ascending  neurons  in  nerve  cord  examined  (Huber,  1965). 

This  preliminary  report  is  concerned  with  the  studies  on  some  functional  pro¬ 
perties  of  the  single  giant  fibres  in  abdominal  nerve  cord  of  the  katydids  and  crickets. 

Two  species  of  Gryllidae  ( Gryllus  bimaculatus ,  Acheta  domestica)  and  three 
species  of  Tettigoniidae  ( Tettigonia  cantans ,  Decticus  verrucivorus ,  Pholidoptera 
pustulipes)  were  used.  The  nerve  responses  to  stimulation  of  cereal  hair  sensillae 
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were  recorded  from  the  connectives  using  fine  steel  electrodes.  Low-frequency  sound 
(0.05 — 3  kc/sec)  and  puff  of  air  from  pipette  were  used  as  stimuli. 

Four  basis  groups  of  giant  fibres  were  found  (fig.  a). 

A.  Neurons  responded  with  a  brief  burst  of  spikes  only  to  onset  of  sound.  These 
cells  differ  in  sensitivity,  amplitude  of  spikes  and  latency  time  of  response. 

B.  Neurons  which  slowly  adapted  to  a  continuous  note.  Usually  they  are  more 
sensitive  and  their  latency  time  is  shorter  than  those  of  the  previous  group  of  neu¬ 
rons.  Adapting  patterns  of  these  cells  depend  on  intensity  of  stimulus  (fig.  b). 
At  high  sound  level  the  spike  frequency  rapidly  increased  to  reach  a  maximum,  that 
fell  to  zero  and  after  some  interval  gradually  returned  to  normal  level.  At  low 
intensity  of  stimulus  this  inhibitory  effect  was  absent. 


Figs,  a ,  b. 

a  —  responses  of  different  ascending  neurons  to  sound;  b  —  responses 
of  B-neurons  of  T.  cantans  to  sound  (500  c/sec.);  dotted  line  — 95  db, 
unbroken  line  —  100  db.  x-axis  —  frequency  of  stimulation/sec. 


C.  Neurons  responded  to  onset  and  offset  of  sound.  At  relatively  low  sound 
level  these  cells  showed  weak  activity  also  between  on  and  off  bursts.  At  highest 
sound  intensity  only  on-off  responses  were  observed. 

D.  Neurons  which  fired  only  at  offset  of  sound. 

Responses  of  neurones  of  these  four  groups  were  registered  in  all  abdominal 
connectives  between  the  third  thoracic  and  the  last  abdominal  ganglia. 

In  some  cases  cereal  receptors  showed  certain  inhibitory  influence  on  the  contra¬ 
lateral  giant  neurons. 

Comparison  of  obtained  results  showed  that  functional  properties  of  single  cells 
and  the  number  of  them  in  each  group  can  differ  from  species  to  species  but  prin¬ 
cipal  organisation  of  the  giant  fiber  system  in  all  the  investigated  species  of  Tetti- - 
goniidae  and  Gryllidae  is  very  similar.  There  is  reason  to  believe  that  theser  fibres 
can  transmit  information  about  intensity,  duration  and  localisation  of  lowfrequency 
sounds  and  movements  of  air. 


THE  STRUCTURE  AND  PERMEABILITY  OF  THE  PERITHROPHIC  MEMBRANE 

IN  THE  LARVAE  OF  AEDES  AEGYPTI  L. 

D.  P.  Zhuzhikov  —  A-  n.  JKyænKOB 

(Department  of  Entomology ,  Moscow  State  University ,  USSR) 

The  peritrophic  membrane  in  the  larvae  of  Aedes  aegypti  is  a  transparent,  thin- 
walled  tube  formed  of  hardened  secretions  from  specialised  epithelial  cells  at  the 
anteriormost  part  of  the  mid-gut.  In  membrane  preparations  after  circular  dusting 
with  platinum  the  inner  wall,  under  the  electron  microscope,  shows  a  net-like 
microfibrillar  structure.  Individual  microfibrills,  about  100  Ä  in  diameter,  are  mainly 
grouped  into  bundles  which  lie  perpendicular  to  each  other.  These  bundles  thus 
form  a  net  with  right  angle  cells  about  0.2  p,  in  size.  In  many  places  individual 
microfibrills  are  superimposed  on  this  net,  thereby  decreasing  the  pore-size  of  the 
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net  to  a  great  extent.  On  the  outer  surface,  facing  the  gut  epithelium,  the  peritrophic 
membrane  has  a  granullar  structure.  The  granules  are  thikly  and  irregularly- 
distributed. 

By  measuring  the  membrane  potential  in  systems  containing  two  solutions  se¬ 
parated  by  the  peritrophic  membrane  under  various  pH  conditions,  it  has  been 
shown  that  the  membrane  has  no  selective  permeability  for  anions  or  cations  and 
allows  both  of  these  to  pass  through  at  the  same  rate.  For  mono-monovalent  electro- 
lites  the  rate  of  permeability  through  the  membrane  is  0.3  and  for  mono-divalent 
ones  it  is  0.2.  In  other  words,  the  rate  of  passage  of  electrolites  through  an  opening 
covered  with  peritrophic  membrane  is  only  3 — 5  times  lower  than  through  the  same 
opening  when  unhindered. 

The  coefficient  of  filtration  of  the  peritrophic  membrane  remains  constant  when 
the  hydrostatic  pressure  is  varied  between  20  to  500  mm  of  water  column.  On  the 
average  Lp  =  3.36  •  10_8/cm3/sec  through  an  1  cm2  area  at  a  pressure  of  1  bar,  that 

is,  2  to  3  times  higher  than  for  the  well  known  cellulose  membranes. 

Determination  of  reflexive  coefficients  in  systems  under  some  hydrostatic  pres¬ 
sure  as  well  as  in  systems  with  hydrostatic  and  osmotic  equilibrium  has  shown  that 
the  sugar  solutions  pass  through  the  membrane  practically  without  any  separation 
of  solutes  from  the  solvents. 

The  effective  radius  of  the  membrane-pore,  as  calculated  from  the  reflexive 
coefficient  is  very  high,  but  it  varies  sharply  for  smaller  and  bigger  molecules  of  the 
permeating  substance  (for  sucrose  40  000  Â,  for  raffinose  3000  Â  and  for  inulin 
250  Ä).  It  seems  that  the  permeability  of  the  membrane  to  nonionic  solutions  de¬ 
pends  not  only  on  the  pore-size  but  is  also  regulated  by  an  interaction  between 
the  matrix  of  the  membrane  and  the  permating  substance.  Further,  this  interaction 
seems  to  be  stronger  the  bigger  the  size  of  the  permeating  molecule.  For  the  bigger 
molecules  the  peritrophic  membrane  acts  as  a  greater  hindrance  than  was  expected 
from  the  law  of  Poisell. 

In  live  larvae  the  intact  peritrophic  membrane  allows  passage  to  individual 
gold  particles  upto  a  diameter  of  90  Â  and  to  masses  upto  a  diameter  of  50  Â. 

The  quantity  of  substances  with  small  molecules  or  ions  passing  through  the 
membrane  is  determined  not  by  the  properties  of  the  membrane  but  solely  by  the 
gradient  of  concentration  or  osmotic  pressure.  High  molecular  aggregates  or  colloi¬ 
dal  food  substances  can  not  pass  through  the  peritrophic  membrane  and  are  held 
back  in  the  trophic  cavity  to  a  great  extent. 

Thus,  the  peritrophic  membrane,  by  a  complex  interaction  with  the  substances 
passing  through  it,  acts  as  an  unique  ultra-filter  which  holds  back  complex  food 
substances  within  the  trophic  cavity  while  allowing  the  small  molecules  of  the 
products  of  hydrolysis  easy  passage  towards  the  gut  epithelium. 


C  E  K  li  II  H  5.  3K0JI0rilfl,  EHOIJEHOJIOriIJI,  OXPAHA  ÜPHPOAbl 


SECTION  5.  ECOLOGY,  BIOCOENOLOGY,  CONSERVATION  OF  NATURE 


O  CBH3HX  EHOJIOrHH  HACEKOMblX  H  KOPMOBBIX  PACTEHHH 

HA  nPHMEPE  OAYHBI  KOCTPA 

Z.  J.  Agafonova  —  3.  H.  Arac£)OHOBa 
(Onbirnan  cTciHiçun  no  cadoeodcrey }  Jlenumpad ,  CCCP) 

PaeCMOTpeHLI  CBH3II  pa3BHTHH  HeKOTOptlX  BHAOB  HaCeKOMLIX  C  BTanaMH  oprano- 
reHe3a  reHepaTiiBHLix  opraHOB  KOCTpa  6e3ocToro  ( Bromus  inermis  Leyss)  h  KOCTpa 
npHMoro  (B.  riparius  Rehm).  Cnen,H$nnecKHMH  Bpe^HTeJiHMH  reiiepaTHBHLix  opranoB 
KOCTpa  HBJIHIOTCH  AByKpmiLie:  KOCTpoBLiñ  KOMapnK  —  Stenodiplosis  bromicola  Mar. 
et  Ag..  rajuinn;a  —  Contarinia  sp.,  KOCTpoBBie  nyxn  —  Dicraeus  tibialis  Mg.  h  D.  ingra¬ 
tus  Zw.  ( Chloropidae )  h  KOCTpoBtin  Tpnnc  —  Limothrips  consimilis  Pr.  3th  bhabi  mn- 
poKO  pacnpocTpaHeHBi  b  CCCP  h  npnHocHT  BpeA  ceMeHOBOACTBy  KOCTpa. 

IIsyneHHe  6iioJiormi  HaceKOMBix  conpoBoni^ajiocL  nccJie^oBaHHHMH  Mop^ojiornne- 
CKHx  n  ônojioriinecKiix  3aK0H0MepH0CTeñ  pocTa  h  pa3BHTnn  penpoAyKTHBHBix  opranoB 
KopMOBBix  pacTeHHii  c  npHMeHeHHeM  MeTOflOB  ÔHjiornnecKoro  kohtpojih  (P>Ka- 
HOBa,  1957).  PacTHnyToe  $opMHpoBaHHe  n  co3peBaHne  reHepaTHBHBix  opraHOB  KOCTpa, 
oôycJioBJieHHoe  Heo^Hopo^HocTBio  noôeroB  n  nepaBHOMepHocxBio  nx  pa3BHTHn  b  TpaBo- 
CTOe,  pa3HOKaneCTBeHHOCTBK)  IJBeTKOB  H  3epHOBOK  B  3aBIICHMOCTII  OT  nOJIO>KeiîHH 
b  KOJIOCK0  b  pa3JinTiHBix  nacTnx  MeTejiKH,  y^jiHHHeT  npeÔBiBaHHe  pacTeHnn  b  coctoh- 
hhh,  npe^nonnTaeMOM  HaceKOMBiMH.  y  no3^Hecnejion  $opMBi  —  KOCTpa  6e3ocToro  — 
pa3H0KaHecTBeHH0CTB  reHepaTHBHBix  opraHOB  BBipanteHa  cnjiBHee,  neM  oöibHCHaeTcn 
nx  ôojiBHian  noBpenîAaeMOCTB  no  cpaBHeiimo  co  cnopocnejion  $opMon  —  koctpom 
npHMBIM. 

Cbh3H  b  pa3BiiTiin  HaceKOMBix  n  kopmobbix  pacTeHim  moîkho  npocjieAHTB  Ha  npn- 
Mepe  3aceJieHHH  hmii  abctkob  Aßyx  kojiockob,  b3htbix  b  pa3HBie  nepno^Bi  pa3BHTim 
copBeTiin  KOCTpa  6e30CToro  —  nepeA  ABeTemieM  n  b  Hanajie  co3peBaHnn. 

B  nepBOM  KOJiocKe  b  Aßyx  BepxHnx  i^BeTKax  npeoÔJia^aeT  an^^epeHpnamin  n;Be- 
TOHHBix  ôyropKOB,  i^BeTOHHBie  nemynKH  He  ycnejin  c$opMnpoBaTBcn:  ohh  He  3aceJieiiBi 
HâCeKOMBIMH. 

B  3-m  h  4-m  (cBepxy)  ipeTKax  —  VI  3Tan  opraHoreHe3a,  3aKaHHHBaeTcn^  pocT 
HHîKHen  r^BeTOHHOH  nemynKH,  b  HBUiBHHKax  OAHOHAepnan  nBmBii¡a;  Ment/jy  nemyHKaMH 
ecTB  HHn;a  KocxpoBoro  KOMapnna,  a  noA  onnAepMHCOM  HHJKHen  nemyHKH  bhahbi  Hnn;a 
xpunc  a. 

B  pBeTKax  Ha  VII  3Tane  opraHoreHe3a  jihhhhkh  Tpnnca  nnTaioxcn  noA  annAep- 
MHCOM  nemyiÍKn;  jinnnima  KocxopoBoro  KOMapnKa  ycneBaiOT  3aKOHHHTB  nnTaHne  n  npe- 
BpaTiiTBCH  b  KyKOJiKy;  HammaeT  OTKJiaAHBaTB  ninja  Dicraeus  ingratus  n  Contarinia  sp. 

Ha  3aKJiionHTejiBHOM  3Tane  MHKpocnoporeHe3a  b  nBeTKax  KOJiocKa  h3  KyKOJioK 
BBiJieTaeT  HOBoe  noKOJieHne  KOMapnKa;  jihhhhkh  Contarinia  sp.  mrraiOTCH  coAepîKHMBiM 
3aBH3H  h  nBiJiBHHKOB;  jiHHHHKH  Tpnnca  nnTaiOTcn  noA  annAepMHCOM  nemyeK,  TaM  JKe 
MoryT  miTaTBcn  jnnmHKH  D.  ingratus. 

B  KOJiocne  nocjie  pBeTemin  caMBix  hihkhhx  ijBeTKOB  moîkho  HaÔJiiOAaTB  (^opMiipo- 
Bamie  3epnoBKH  —  X  3Tan  opraHoreHe3a  —  b  hhîkhhx  ijBeTKax,  (|)a3y  n,BeTennn  — 
IX  3Tan  opraHoreHe3a  —  b  3 — 4-m  n¡BeTKax  ot  Bepxa  KOJiocna,  a  b  caMBix  BepxHnx  — 
<|)opMnpoBaHHe  cnepMneB.  nepeA  HanajiOM  ijBeTeHHn  jihhhhkh  Contarinia  sp. 
noKHAaiOT  pBeTKii  n  yxoAflT  b  nonBy  Ha  3HMOBKy.  B  $a3y  ABeTemra  HannnaeT  oTKjia- 
ABiBaTL  HHija  MenîAy  nemynnaMH  ijBeTKa  D.  tibialis,  ilocjie  onjiOAOTBopeHnn  ceMn- 
iiOHKii  h  b  Hanajie  pa3pacTaHnn  3aBH3H  jihhhhkii  Tpnnca  bbixoaht  h3-hoa  annAepMnca 
nemyen  h  npncTynaiOT  k  nnTamno  3aBH3Lio;  jihhhhkii  koctpoblix  Myx  HannnaiOT 
BHeApnTLcn  b  pacTynjyio  3epHOBKy,  b  KOTopon  n  3HMyiOT;  neraee  noKOJieHne  KOMa- 
pnna  OTKJiaABiBaex  aúpa  b  onnoAOTBopeimtie  ijBeTKH,  rAe  ero  jihhhhkh  3HMyi0T  b  ko- 
KOHax. 

JfencTBiiTejiBHBie  oTHoraeHnn  bhaob  naceKOMtix  b  ijBeTKe  KOCTpa  cjionmee  npeA- 
CTaBjiennon  3Aecb  cxeMBi.  B  nacTHOcTH,  MomeT  nponcxoAHTB  BBiTecHeHne  oahhx  bhaob 
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ÆpyrHMH.  npeoÖHapaHiie  b  6nopeH03e  oTpeaBiiBix  BiipoB  3aBiiciiT  n  ot  ppyrnx  ôiiotii- 
necKHX  il  amponnaecKiix  (^amopoB,  HanpHMep  ot  nopöopa  onpepeaeimBix  $opM 
pacTeHnii.  riocaepHee  nopTBepaipaeTCH  reorpacJmaecKiiMii  onBiTaMii  no  KJiOHnpoBaimio 
o6pa3poB  KocTpa  MnpoBon  KonaeKpim  Bcecoi03Horo  iiHCTinyTa  pacTemieBopcTBa. 

B  to  îKe  BpeMH  Ha  npmiepe  pByx  kojiockob  c  opHoro  copBenia  moîkho  Bn^en, 
3HaneHiie  pa3HOKaaecTBeimocTn  pbctkob  b  npiicnocoónemin  biiaob  HaceKOMBix  k  nn- 
TaHHK)  renepaTnBHHMH  opraHaMii  pacTenna  na  pa3HLix  3Tanax  ero  opraHoreHe3a. 
rimanile  BereTaTiiBHBiMii  n  reHepaTiiBHBiMii  opranaMii  pBema  n  tohbko  nocae/pamm 
na  pa3HLix  aianax  nx  pa3BiiTiin  3aMeTno  BJinneT  na  npopoaHimenBiiocTB  n  xapamep 
pa3BiiTiin  naceKOMLix  c  y3Kocnen,iiajiii3iipoBaHHi>iMii  kopmobbimh  cbhshmh. 


POGTKOBblE  MYXH  ( HYLEMYA  PLATURA  MEIG.  H.  FLORILEGA  ZETT., 
DIPTERA ,  ANTHÖM YIIDAE)  —  MOPOOJIOrHH,  BHOJIOrHH,  BKOJIOriIH 
BPEAOHOCHAH  AEHTEJIBHOCTB  H  EGTEGTBEHHBIE  BPAriI 
B  JIEHimrPAACKOrï  h  kyctahaïïckoîï  objiagthx 

A.  G.  Ageeva  —  A.  T.  AreeBa 
(Bcecow3Hbiü  uHCTUTyr  3aujUTbi  pacreHuü,  Jleuumpad ,  CCCP) 

B  JleiiHHrpapcKOH  n  KycTaHancKon  o5jiacTnx  3aperncTpnpoBaHo  pBa  6aii3Ko  pop- 
CTBeHHBix  Bnpa  poctkobbix  Myx  —  Hylemya  platura  Meig.  h  H.  jlorilega  Zett.  Orni 
noBpeaîpaioT  npopocTKii  n  nop3eMiiBie  aacTn  MoaopBix  bcxopob  cejiBCKoxo3HHCTBeHHBix 
KyjiBTyp  n  hbjihiotch  nepeHOcaiiKaMii  pa3niraiiBix  ¿amepnajiBUBix  3a6oaeBamiH  pacTe- 
hiih.  06a  Bnpa  othochtch  HecoMiieHno  k  nporpecciiBHBiivi  $opMaM,  mo  nopTBep>KpaeTca 
nx  BcecBeTHBiM  pacnpocTpaHeHiieM,  aKonoriiaecKoii  naacTiiaHocTBio,  bbicokou  ancaen- 
HOCTBK)  Il  MHOTOapHOCTBIO. 

BbiHCHeHa  chhohhmhh  paHHoii  rpynnBi  Myx.  PopoBBie  n  BiipoBBie  na3BaHna  pocT- 
KOBBix  Myx  npimaTBi  HaMii  no  XaneiTy  (Huckett,  1965).  HanpeHBi  n  onncaHBi  Bnpo- 
BBie  piiaraocTiiaecKiie  npn3HaKii  caMOK  n  lOBeHiiJiBHBix  $a3  oiiToreHe3a  (po  HacToa- 
ipero  BpeMemi  pocTKOBBie  Myxn  pa3JinaajincB  ToaBKo  no  caMpaM),  cocTaBJieHa 
onpepeameaBiiaa  Taöanpa  pan  caMpoB  n  caMOK  (AreeBa,  1964,  1965,  1968). 

ConocTaBJiemie  ancaeiiiiocTii  poctkobbix  Myx  na  oöcaepoBaHHBix  yaacTKax  n  cpaB- 
HeHne  sKOJioriiaecKiix  oco6eHnocTen  nocaepHnx  noKa3ajin,  mo  Haiiôoaee  npnBJiena- 
TeJiBHBi  pan  mix  cyxue  h  xoponio  nporpeBaeMBie  yaacTKH  c  jierKHMn  noaBaMii,  rpe 
pacTHTejiBHBin  noKpoB  oôbihho  HerycTon,  pacTemia  HH3Kne  nan  cpepHen  bbicotbi, 
noaBa,  b  KOTopyio  OTKaapBiBaiOTca  anpa,  k  MOMemy  aiipeKaapKii  B3pBixaena  n  pocTa- 
tobho  yBJiaîKHeHa,  a  Tanate  copepamT  MHoro  opramiaecKHX  BeipecTB,  KOTOpBiMii  mi- 
TaioTca  JinaiiHKii.  K  TamiM  CTapnaM  othochtcp  nojia  n  oropopBi  c  BCxopaMii  pa3anaHBix 
ceJiBCK0X03aiiCTBenHBix  KyjiBTyp.  B  KycTaHancKon  o6jiacTii  iimii  ciajiii  nona  apoBoii 
nineHnpBi  nocae  ocBoenna  peanHBi.  Pe3epBapiiaMii  Myx  3iiMyioipero  noKoaeHna 
cayœaT  03iiMBie  noceBBi,  3acopeHHBie  napoBBie  yaacTKH  n  nona  c  HeyôpaHHon  3e- 
jieiion  Maccon. 

B  ecTecTBemiBix  nonyaapnax  IL  jlorilega  npn  c6ope  Myx  MeTopoM  Komemia 
il  aoBymKaMH  c  <£opMaanHOM  aiicaeHHo  npeoôaapaaa  Hap  H.  platura ,  a  no  pamiBiM 
MynHBix  npiiMaHOK  oto  cooTHomemie  oKa3aaocB  oôpaTHBiM;  y  Myx  nepBoro  Bnpa  ko- 
anaecTBo  „caMOK  öoaBine,  aeM  caMpoB,  y  Myx  BToporo  Biipa,  Hao6opoT,  caMpBi  Koan- 
aecTBeHHo  npeBaanpoBaan  Hap  caMKaMii. 

OnpepeaeHa  npoponaaiTeaBHocTB  Bcex  $a3  omoreHe3a.  B  JlemmrpapcKOH  ooaacni 
puna  pa3BiiTna  cocTaBaaeT  1.5—2  Mecapa,  3imyioT  KyKoaKii  BToporo,  a  epnHiiaHO 
h  KyKoaKii  nepBoro  noHoaemia.  06a  Bnpa  pa3BiiBaiOTCa  b  ochobhom  b  pByx  nonoaemiax 
b  rop,  n  ToaBKo  He6oaBinaa  nx  aacTB  —  b  oahom;  onpepeaeHa  (|)eHoaoriia.  B  Ky- 
CTaHancKon  o6aacxii  pocxKOBBie  Myxn  paiOT  pBe-Tpn  reHepapnn  b  rop.  HccaepoBaHBi 
xapaKTep  ii  MecTa  oTKaapnn  aup.  HaiiôoaBmyio  naopoBiiTocTB  imeeT  H.  platura 
(61  airpo),  necKoaBKO  MeHBinyio  H.  jlorilega  (45  anp). 

JlnaiinKii  ncKaioaiiTeaBHo  MHoroapHBi.  Ohii  noBpeaipaiOT  3epH0BBie  h  kopmobbio 
3aann,  KopHe-  h  KayÔHenaopBi,  OBOipriBie  n  6axaeBBie  KyaBTypBi.  JIiihhhkh,  necMOTpa 
Ha  noan^arnio,  npoaBaaap  ii36npaTeaBHOCTB  npii  niiTamiH  pa3anaHBiMii  ceMeHaMH 
ceaBCKoxo3ancTBeHHBix  KyaBTyp.  Hanôoaee  CTpapaiOT  ox  poctkobbix  Myx  KyaBTypBi 
c  HaA3eMHBiMii  ceMapoaaMii.  noBpeHipeHiia  npiiBopaT  k  ocaaôaeHino  pacTemm,  hto 
BBi3BiBaeT  cHiDKeHne  ypoaiaa,  nan  k  noanon  nx  rnoeaii,  b  pe3yaBTaTe  aero  npiixo- 
piiTca ’peaaxB  nepeceBBi.  HanociiMBiii  Bpep  ycyryöaaeTca  pacnpocTpaHeHiieM  ananHKaMii 
ôaKTepnaaBHBix  3a6oaeBaniin.  Han6oaee  BpepoHOCHBiMn  b  JlennarpapcKon  ooaacTir 
aBaaioTca  anaimnii  nepBoro  noKoaeHna,  a  Han6oaBinim  Bpep  nanocnTca  npn  no3pnnx 
cpoKax  noceBa. 

Ilapa3iiTaMii  anaimoK  ii  KypoaoK  poctkobbix  Myx  (AreeBa,  1966)  hbhhiotch  Tryb- 
liographa  diaphana  Htg.  ( Hymenoptera ,  Cynipidae) ,  Aphaereta  tenuicornis  Nixon 
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( Hymenoptera ,  Braconidae) ,  Aleochara  bipustulata  L.  ( Coleóptera ,  Staphylinidae) , 
HeMaTOflBi  ceM.  Cephalobidae  h  Rhabditidae ,  Mimpocnopim  poAa  Toxoglugea  ( Leger , 
Hesse)  (npocTeiïniiie  OTpnAa  Microsporidia ,  ceM.  Cougourdellidae) .  OOipan  CMepTHOCTL 
jiiiHHHOK  h  KyKOJioK  OT  ecTecTBeHHLix  BparoB  ftOCTiirajia  58.1%.  y  B3pocjiLix  Myx  3ape- 
rncTpnpoBan  9HTOMocJ)Topo3,  BLi3LiBaeMLiii  rpnöoM  Entomophthora  muscae  Cohn.  (KJiacc 
Phycomycetes) . 


BKOJIOrHHECKHE  OCOEEHHOCTH  KJIEIIJEÎÏ  POßA  TETRANYCHUS 

CTEnHOÏÏ  30HEI  yKPAHHBI 

I.  A.  Akimov  —  II.  A.  Akhmob 
(IIhctutijt  300J10ZUU  AH  CCCP,  Kuee,  CCCP) 

B  cTenHofi  3one  ynpaimti  oÔHapyîKeHo  8  bhaob  poAa  Tetranychus ,  noBpeHíflaiomiix 
KyjiLTypHBie  H  ^iiKopacTyipiie  pacTemiH  otkpbitoto  h  3aKptiToro  rpyHTa.  TimiiHiiBiMii 
nojiini)araMH  cpe^H  imx  hbjihiotch  T.  atlanticus,  T.  telarius ,  T.  similis ,  T.  cinnaba - 
rinus  h,  BepoHTiio,  pe^KHii  T.  frater.  OflHaKo  b  cTennoii  30He  He  Bee  ohh  MoryT  3a- 
cejiHTL  noTeHpiiajiBHo  npiiroAHBie  æjih  hx  miTaHiiH  pacTeHHH  BCJieACTBiie  bjiiihhiih 
Apynix  (|)aKTopoB  BHemHeii  cpe^ti.  IIoaTOMy  n  cpeAii  nojiinJiaroB  3aMeTHa  onpe^ejieH- 
nan  cnepnaJiH3ai];iiH  k  HenoToptiM  rpynnaM  kopmobbix  pacTemiii.  HanpnMep,  T.  atlan¬ 
ticus  Haiiöonee  nacTo  BCTpenaeTcn  Ha  TpaBHHiiCTBix  KyjiBTypHBix  h  ^iiKopacTyipiix 
pacTemiax,  T.  telarius  naipe  niiTaeTCH  na  KycTapHimax  h  pepeBtnx,  T.  similis  oÔBineH 
na  CTenHBix  piiKopacTyipHx  TpaBHHHCTBix  pacTeHHHX,  a  T.  cinnabarinus  —  Ha  pacTe- 
HiiHx  b  napHimax  h  Tenjinpax. 

T.  viennensis  6ojiee  cneu,iiajiH3npoBaH  n  niiTaeTCH  Ha  njiopoBBix  (p030ii;BeTHBie) 
il,  B03M05KHO,  jiiiihb  ii3peAKa  Ha  ppyrux  pacTeminx  (nepexop  ot  nojiiicDanin  k  ojinro- 
c|)arHH).  T.  przhevalskii  —  ojraro(|)ar,  KOTopBin  niiTaeTCH  b  npnpope  Ha  3JiaKax.  B  jia- 
ôopaTopim  ypaßajiocB  HaSjiiopaTB  niiTamie  n  pa3BHTHe  3toto  Bnpa  Ha  (Jmcojra  b  Te- 
nemie  2—3  noHOJiemiii,  ho  ne  6ojiee.  Monogam  npepcTaBJieHBi  oahiim  biiaom  —  T.  sa - 
venkoae  (Ha  py6e). 

C  nmpeBoii  cnen¡Hajiii3an,HeH  CBH3aHBi  MecTa  3hmobok  ii  xapaKTep  BpepoHocHocTii 
KJieipen.  IIojiH(|)arH  noBpencpaiOT  opHOJieTHne  n  MHorojieTmie  KyjiBTypHBie  pacTemiH, 
Ha  KOTopBie  ohh  nepexopHT  c  cophhkob  nocjie  3HM0bkh.  T.  viennensis  h  T.  savenkoae 
noBpejKpaioT  ppeBecHBie  pacTemiH,  Ha  KOTopBix  cocpepoToneH  n  hx  3HMyioiH¡Hii  3anac. 
T.  przhevalskii  noBpeHipaeT  3JiaKH.  Hx  3iiMOBKa  nponcxopiiT  Ha  copiiBix  mhotojibt- 
hiix  3JiaKax. 

H3yneHiie  bjiiihhhh  TeivmepaTypBi  (14—43°)  Ha  npoAOJinoiTejiBHOCTB  pa3BiiTim 
OTpejiBHBix  dba3  n  Beerò  piiKJia  pa3BiiTiiH  KJieipeH-nojm^aroB  oOHapymnjio  pa3JiiiHiiH 
b  cyMMax  9<^)(J)eKTHBHBix  TeMnepaTyp,  KOTopBie  paBHBi  pjin  T.  atlanticus  117.4±1.48, 

T.  similis  135.6±3.72  h  T.  cinnabarinus  122.9±1.88°. 

CpepHecyTOHHan  hjioaobhtoctb  caMOK  npn  pa3JiiiHHBix  TeMnepaTypax  (8—29°) 

na  (J)acojni  öojiBHie  y  T.  atlanticus ,  hom  y  T.  similis ,  ii  npaKTiinecKH  opimaKOBa 

y  T.  atlanticus,  T.  telarius  h  T.  cinnabarinus. 

PerpecciiH  jiorapn<|)MOB  cpepHecyTOHHoii  njiopoBHTOCTii  nccjiepoBaHHBix  biiaob 
TeTpaHHxnp  Ha  TeMnepaTypy  (BBirne  14°)  jiHHenHBi,  h  hx  K03(|)(f)HH;HeHTBi  KOJie6jiioTCH 
ot  0.048  po  0.053.  nocjiepHee  yKa3BiBaeT  Ha  to,  hto  npopecc  ycKopeHHH  co3peBaHiiH 
H  OTKJiapKH  hhh;  npH  noBBimemiH  TeMnepaTypni  y  paccMaTpHBaeMBix  bhaob  cxopeH 
il  cocTaBJineT  okojio  0.05  jiorapii(|)Ma  njiopoBiïTOCTii  Ha  KamABiH  rpapyc  (°C)  npn  mi- 

TaHIIH  na  JIHCTBHX  (|)aCOJIH. 

BBiconan  BJianmocTB  B03pyxa  OTpnpaTejiBHO  BJiiineT  Ha  T.  atlanticus,  T.  similis 

H  T.  cinnabarinus,  BBi3BiBan  3apep>KKy  pa3BiiTiiH  iijih  riiöejiB  nocTaMÔpiioHajiBHBix 
$a3.  Hii3Kan  oTiiociiTejiBHaH  BJianmocTB  B03pyxa  (5—7%)  nepeHOCHTCH  pa3HBiMii  bii- 
paMii  KJieipen  pa3JiHHHO.  JlaöopaTopHBie  3KcnepnMeHTBi  noKa3BiBaiOT,  hto  T.  atlanticus 
HanOojiee  njiacTimeii  no  cpaBiiemno  c  pßyMH  ppyniMii  BiipaMH.  T.  similis  Soiree  npn- 
cnocoOjieH  k  apupHBiM  ycjioBHHM,  HTO  CBH3aHO,  BepoHTHO,  c  ero  pacnpocTpaHeiiiieM 
b  CTenHBix  paiionax  yKpaHHBi  h  Ka3axcTaHa.  Kjieipn  T.  cinnabarinus  ycnemHee  AByx 
Apyrux  BHAOB  peryjmpyiOT  cboîi  boahbiii  OajiaHc  npn  ii3JinmKe  hjiii  He^ocTaTKe  BJiam 
npn  HH3KOH  (14°)  h  bbicokoîî  (35°)  TeMnepaTypax. 

B  pejiOM  Hanôojiee  mnpoKOH  BKOJioriinecKOH  BajieHTiiocTBio  oOna^aeT  T.  atlanticus. 
T.  similis  cjieAyeT  paccMaTpnBaTB  nan  CTennon  ajieMeHT.  T.  atlanticus  b  Tenjinpax 
h  napHimax  3aMemaeTCH  T.  cinnanbarinus,  a  lia  3JiaKOBBix  pacTeHiinx  —  T.  przhevalskii. 

TaKHM  o6pa30M,  H3yneHne  aKOJionmecKHX  ocoôeHHOCTeii  KJieipeH  po^a  Tetranychus 
H03B0JIHeT  BBIHCHIITB  OCHOBHBie  HanpaBJieHHH  CnepHaJIHSapiIH  BHyTpII  po^a  B  OTHOme- 
Hiin  KopMOBBix  pacTeiiHii  h  pH^a  APymx  $aKTopoB  BHemHeÈ  cpeAti.  Ha  npioiepe 
8TOTO  po^a  MO/KHO  npocjieAHTB  Bce  nepexoAti  ot  caMOii  mnpoKon  nojiin^arnii  Ha  mho- 
rnx  pacTeHHHX  ao  Bce  6ojiee  y3Koii  nmpeBon  cnepiiajmsapiiii,  KOTopan  npnBOAHT 
B  KOHeHHOM  IITOTC  K  OÖJIHTaTHBIM  CBH3HM  HeKOTOpBIX  BIIAOB  C  OAHHM  IIJIH  6jIII3KIIMH 
BiiAaMii  pacTemiH. 
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OCOEEHHOCTH  JlAH^niAOTHOrO  PACnPE^EJIEHHH  nOBBEHHOfì  OAYHBI 

B  CPEAHEM  IIOBOJIÎKbE 


M.  M.  A  1  e  i  n  i  k  o  v  a  —  M.  M.  A  ji  e  h  h  ii  k  o  b  a 

(EuojiozunecKuü  naijHHO-uccjiedoearejibCKuü  uhctutijt 
Kcl3clhcko3o  zoc.  y  nue  ep  cut  er  a,  CCCP) 


Il3yqemie  JiaHAina^raoro  pa3Mem;eHiiH  híiibothbix  —  HeoGxoAHMan  npeAnooBuma 
3JIH  pemeHna  npoöJieMBi  paiptOHaJibHoro  ncnojiB30BaHHH  óoraTCTB  Hameíi  cTpaHbi.  Oco- 
uLin  nHTepec  npn  stom  npe^CTaBJiniOT  noHBOoönTaiomne  6ecno3BOHOHHBie,  HBJiHK)m¡Hecíi 
oneHB  BaHíHBiM  h  Haiiöojiee  CTaönjiBHBiM  KOMnoHeHTOM  6noü;eH030B. 

KojiJieKTHBOM  JiaóopaTopnn  HOHBeHHOH  30ojionra  EHHM  Kry  npoBeAeHo  MHoro- 
jieTHee  myneHHe  CTpyKTypbi  naiBoraoro  HacejieHnn  iiobb  ecTecTBemiBix  n  KyjiBTypHBix 
CiioAeHOSOB  b  pa3HLix  jiaHAma^Tax  CpeAHero  IIobojihíbh.  PernoH  pacnojiaraercn  b  npe- 
Aejiax  Tae>KHoií,  jiecocTeimon  n  CTenHon  30H  n  nerao  pa3,n;ejiHeTCH  Ha  7  JiaH,n;ma<|)THBix 
npoBHHAHÜ  (Mhjibkob,  1953;  CTyniimHH,  1960,  1961).  Ero  TeppnTopnio  o6T>eAnHHeT  npn- 
Ha^JienmocTB  k  öaccenHy  CpeAHen  Bojirn. 

U¡eJiL  nccJieAOBaHHH  —  npocjieAHTB,  nacKOJiBKo  coBna^aeT  $n3HKo-reorpa(£iriecKoe 
paiiOHiipoBaHiie  pernoHa  c  ocoöeHHOCTHMii  jiaiiAnia^Tiioro  pacnpeAejiennn  nonBeHHoü 
$ayHH. 

JlaHAHia^raan  HeoAiiopoAHOCTB  TeppiiTopim  CpeßHero  IIobojihíbh,  Hajinnne  Taniix 
KpynHBix  pen,  Kan  Bojira,  Kana,  Ona,  Bnraa,  noiiMBi  KOTopLix  hbjihiotch  ecTecTBen- 
hbimh  nyTHMii  ajih  pacnpocTpaHeiniH  riirpotJinjiBHBix  $opM,  HaJionoura  rJiySoKnu  ot- 
nenaTOK  na  nonBeHHyio  $ayHy  pernoHa.  OHa  xapaKTepH3yeTCH  6oraTCTBOM  BiiAOBoro 
cocTaBa  ii  pa3HOo6pa3iieM  aKOJiornnecKHx  rpynmipoBOK  noHBOOöiiTaiomHx  6ecno3BOHon- 
HBIX  npil  OTHOCHTeJILHO  HeBLICOKOH  HX  HIlCJieHHOCTII. 

HecMOTpn  Ha  6ojiLmyio  o6h];hoctb  nonBeHHOH  $ayHBi  (okojio  60%  bhaob  BCTpe- 
naeTCH  Ha  TeppHTopnn  Beerò  pernoHa),  OTAejiBiiBie  jiaHAma^TBi  pa3jranaiOTCH  no 
CTpyKType  >KHBOTHoro  HacejieHHH  nonB.  3ia  pa3Hiin;a  coxpaHHeTcn  Kan  b  ecTecTBemiBix, 
Tan  ii  b  KyjiLTypHtix  6non;eH03ax. 

Pa3JinHHLie  HOKa3aTejin  CTpyKTypBi  nmBoraoro  Hacenemin  hohb:  bhaoboh  codaB, 
cooTHomemie  aKOJioriinecKHX  rpynn,  hhcjighhoctb,  önoMacca,  —  H3M6hhk)tch  b  3aBHcn- 
MOCTn  OT  jiaiiAina(|)Ta  b  pa3jranHoii  cTeneHH,  ii  hh  oahh  ns  hhx  He  hbjihgtch  caMO- 
CTOHTeJIBHBIM  KpHTepHeM  AJIH  JiaHAHia^THOH  XapaKTepHCTHKH  perHOHa.  O^HaKO  no 
coBOKynHOCTH  3THX  noKa3aTejieii  JiaH,n;ma<í)THBie  npoBiiHijHH  CpeßHero  IIobojihíbh  pa3- 
jnmaioTCfl  AOCTaTOHHO  nerao. 

HaMenaeTcn  oórqan  TeHAeHD,HH  k  yBenunemno  nncJieHHOcra  KpynHBix  6ecno3BOHon- 
HBix  b  Cpe^HeM  IIoBOJiíKBe  no  HanpaBJieHHio  ot  TaeniHBix  npoBHHijHH  k  lonmojiecocTen- 
HOH.  Hapn^y  C  3THM  B  3aBHCHMOCTH  OT  npOBHHpnaJIBHBIX  H  30HaJIBHBIX  OCOÖeHHOCTefl 
MeHHeTcn  cooTHomeHHe  otagjibhbix  aHOJioranecKiix  rpynn  híhbothbix. 

BncjieHHOCTB  MHKpoapTponoA  b  nonBax  no#  JiecaMH  b  HanpaBJieHnn  ot  Tanni 
K  CTenn  b  ochobhom  CHHHiaeTcn,  b  nonBax  nie  otkpbitbix  6noTonoB,  HaoöopoT,  B03pa- 
CTaeT,  3a  HCKjnoneHHeM  CTenHon  nacra  pernona. 

06in;an  önoMacca  KpynriBix  6ecno3BOHonHBix  CBH3aHa  c  Tpoc^nnecKHMii  nx  rpyn- 
nnpoBKaMH  n  MeHneTcn  b  JiecHBix  6nou;eH03ax  b  3aBncnM0CTH  ot  rana  Jieca,  a  b  arpo- 
6noiieH03ax  KoppejinpyeT  c  njio^opo^neM  n  CTpyKTypon  hohb. 

Bn^OBoe  pa3Hoo6pa3iie  hîhbothoto  HacejieHnn  onpeAejmeTcn  jiaHAma^raBiMn  oco- 
öeHHOCTHMii  pernoHa  b  6oJiBmen  CTenemi,  neM  nncjienHOCTB.  9to  npocjie>KeHo  Ha 
öojibihom  KOJinnecTBe  3KOJiornnecKii  pa3JinnHBix  rpynn  6ecno3BOHonHBix. 

IIoHBeHHaH  (^ayna  Hanöojiee  óe^Ha  Ha  ceBepo-3anajie  pernoHa  —  b  npoBiiHpiin 
lO/Kiion  Tanrn  Hii3MeHHoro  3aBOJiniBn.  EojiBmee  ôoraTCTBo  (|)ayHBi  oTMeneHO  b  jiecocTen- 
HOH  npoBHHn;HH  npHBOjiníCKOH  B03BBimeHH0CTii.  lio  Mepe  npoABn>Kennfl  k  BOCTony  n 
ocoöemio  loro-BocTony  nponcxoAUT  oöeAneHne  $ayHBi. 

JIaHAina(|)TBi  pernoHa  xapaKTepii3yiOTCH  ne  ctojibko  HajinnneM  hjiii  OTcyTcTBiieM 
OTAejiBiiBix  bhaob,  ckojibko  KOjninecTBeniiBiM  nx  coneTaHneM  b  pa3JinnnBix  rpynnax. 

B  JiaHAma(J)THOM  pacnpeAejieHnn  nmBoraoro  HacejieHnn  nonB  OojiBmyio  pojiB 
nrpaeT  pejiBe<|),  KOTopBiñ  c|)opMHpoBajiCH  noA  3HannTejiBHBiM  BJinimneM  oneAeneHun. 

HepaBHOMepHBiM  pacnpocTpaHeHneM  jieAHiiKa  Ha  TeppnTopnn  Cpe^Hero  IIoBOJiniBn 
b  nepnoA  AnenpoBCKoro  oneAeHemin  (cnjiomB  nonpBiTa  jibaom  ÓBUia  tojibko  lonmoTaeni- 
Han  npoBimn;nH  Hn3Riennoro  3aBOJiniBn),  BeponTHO,  cjie^yeT  oÖ'bhchhtb  ii  HeKOTopBie 
pernoHajiBHBie  ocoSemiocra  nonBenHon  $ayHBi,  b  nacTHOcra  nponnKHOBenne  b  TaeniHyio 
30Hy  iohíhbix  CTenHBix  bhaob. 

PanoHnpoBaHne  Cpe^Hero  IIoBOJiniBn  Ha  ocHOBe  n3yneHnn  nonBeHHon  $ayHBi  b  o6- 
m,nx  nepTax  cooTBeTCTByeT  naHAma^rao-reorpa^iraecKOMy  panoHnpoBaHnio,  pejinnoM 
He  yKJiaABiBancB  b  ero  paMKH.  3to  panonnpoBaime  no3BOJiaeT  yTOHHHTB  rpaHnn;Bi 
OTAenBHBix  npoBHHii;HH  b  perHOHe. 


468 


TEMPORAL  DISTRIBUTION  OF  SOME  STORED  PRODUCTS  INSECTS 

ON  TEMPERATURE  GRADIENTS 


T.  G.  Amos 

(Tropical  Stored  Products  Centre,  Slough,  Bucks.,  U.K.)1 

Tribolium  castaneum  Herbst  and  Ephestia  (Cadra)  cautella  (Walker)  were  studied 
in  temperature  and  humidity  gradients  (Amos,  Waterhouse  a.  Chetham,  1968). 
The  observations  were  directed  towards  discovering  the  distribution  in  time  of  iso¬ 
lated  adults. 

Using  a  channel  apparatus  (50  cm  long),  subdivided  to  give  a  number  of  tracks, 
with  a  temperature  gradient  ranging  from  about  16  to  38°  C,  the  location  of  individual 
adults  was  recorded  for  many  days  using  electronic  flash  photography  (Amos,  1968). 

In  T.  castaneum ,  although  there  was  considerable  variation  between  individuals, 
it  was  found  that  no  adults  remained  indefinitely  in  one  particular  region  of  the 
gradient.  They  tended  to  spend  alternate  periods  in  the  warmer  and  cooler  regions 
of  the  gradient  with  a  certain  degree  of  wandering  taking  place  in  each  of  these 
zones.  This  suggested  that  some  form  of  cyclic  behaviour  was  present  and,  by  means 
of  a  periodogram  analysis  (Whittaker  a.  Robinson,  1924),  it  was  subsequently  found 
that  a  number  of  periodicities  were  present,  most  occurring  between  20  to  40  hours. 
Sites  selected  for  oviposition  ranged  from  about  22  to  32°  C. 

In  E.  cautella ,  adults  spent  periods  in  the  cooler  region  of  the  gradient  inter¬ 
spersed  with  periods,  of  a  much  shorter  duration,  in  the  warmer  regions  where  ovi¬ 
position  also  occurred. 


ZOOGEOGRAPHY  AND  EVOLUTION  OF  PACIFIC  FRESHWATER 
GERRIDAE  (HEMIPTERA—HETEROPTERA) 

N.  M.  Andersen 

(Zoological  Museum,  Copenhagen,  Denmark) 

The  species  of  the  heteropterous  family  Gerridae ,  or  the  water  striders,  occupy 
a  very  characteristic  niche  in  freshwater  ecosystems  all  over  the  world,  living  on  the 
surface  film,  mostly  feeding  on  drowning  insects.  The  well-known  marine  bugs 
( Halobates )  also  belong  to  the  Gerridae  but  are  excluded  from  this  survey  because 
of  their  exceptional  possibilities  of  dispersal. 

The  first  Pacific  water  strider  was  recorded  from  «insula  Taiti»  by  the  Swedish 
hemipterist  Carolus  Stai  in  1859.  In  this  century,  papers  by  T.  Esaki,  0.  Lundblad, 
R.  L.  Usinger,  and  H.  B.  Hungerford,  together  with  the  authors  own  investigations 
(yet  unpublished),  have  raised  the  number  of  species  to  fourteen  (8  endemic  and 
6  immigrant  species). 

Freshwater  gerrids  are  known  from  volcanic  islands  and  raised  atolls  as  far 
eastwards  as  the  Society  Islands.  They  are  absent  from  the  numerous  low  coral 
islands.  They  are,  however,  also  absent  from  the  Hawaiian  Islands  and  New  Zealand.. 

There  is  a  progressive  reduction  in  number  of  species  but  an  increasing  domi¬ 
nance  of  one  particular  taxon  (tribe  Gerrini)  eastwards  from  the  Asian  continent 
as  illustrated  by  the  following  figures:  Malaya  35  species  ( Gerrini  31%);  N.  Guinea 
and  Bismarck  Isl.  14  (64%);  Solomon  Isl.  8  (75%);  Fiji  Isl.  6  (100%);  Samoa  Isl 
3  (100%);  Society  Isl.  2  (100%). 

An  attempt  to  estimate  the  possibility  of  dispersal  by  passive  air-borne  transport 
in  the  various  groups  of  gerrids  faces  us  with  the  very  wide-spread  occurrence  of 
alary  polymorphism  in  these  insects  and  its  ecological  implications.  In  the  water 
striders  most  species  are  met  with  in  both  apterous  and  macropterous  forms. 
In  the  majority  of  the  Gerridae  there  is  a  tendency  towards  a  more  effective,  reduc¬ 
tion  of  the  flight  apparatus  in  the  flightless  morph  and  a  restriction  in  the  fre¬ 
quency  of  the  flying  morph  in  the  populations.  Most  species  of  these  groups  live 
in  permanent  water  bodies,  mainly  streams,  rivers,  and  mountain  brooks. 

The  species  of  the  tribe  Gerrini  have  a  less  modified  apterous  form  and  usually 
a  higher  percentage  of  macropterous  individuals  in  the  populations.  As  found  in  Euro¬ 
pean  species  of  Gerris  (Brinkhurst,  1959)  environmental  factors  adjust  the  ratio 
of  the  flightless  and  flying  morph  within  populations  to  the  degree  of  stability 


1  On  secondment  to  Department  of  Natural  History,  University  of  Dundee,  Dundee. 
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of  the  habitat.  Nearly  all  species  of  Pacific  water  striders  belong  to  the  genera  Lim¬ 
ilo  gonus  and  Tenagogonus ,  which  contain  many  important  colonizers  of  temporary 
and  new  habitats.  Therefore,  members  of  these  genera  are  a  priori  most  likely 
to  he  exposed  to  dispersal  by  air  currents  to  isolated  islands. 

In  the  present  fauna  of  Pacific  water  striders  the  recent  immigrant  species  have 
retained  their  wide  habitat  tolerance,  while  the  endemic  species  are  now  confined 
to  the  more  permanent  habitats  in  the  mountainous  regions  of  the  larger  islands 
(Esaki,  1928;  Usinger,  1946;  Laird,  1956). 

There  is  increasing  evidence  that  polymorphism  in  various  parts  of  the  flight 
apparatus  is  much  more  frequent  in  Hemiptera ,  as  well  as  in  Coleóptera ,  than  pre¬ 
viously  recognized.  This  subject  needs  a  greater  consideration  in  the  study  of  the 
zoogeography  of  these  insects. 


NEW  FINDINGS  IN  THE  BIOLOGY  OF  PEMPHIGUS  FUSCICORNIS 
(  =  L  1C  HT  ENSTE  INI  TULLGR.)  KOCH.  ( APHIDOIDEA ,  PEMPHIGIDAE) 

L.  A  n  u  f  r  i  e  V,  A.  Z  e  m  1  i  n  a  —  JI.  A  h  y  $  p  li  e  b,  A.  3  e  m  ji  ii  h  a 

(Gorkiy  State  University,  USSR.) 


P.  juscicornis  Koch,  is  an  important  sugar  beet  pest.  The  intensity  of  its  colo¬ 
nization  of  sugar  beet  plantations  is  increasing  noticeably  with  every  year,  in  the  So¬ 
viet  LTnion  and  in  other  countries.  Owing  to  the  soil  mode  of  life,  the  control  of  this 
pest  is  difficult.  Since  the  first  description  (C.  Koch,  1857)  up  to  the  present  time, 
all  investigators  considered  P.  juscicornis  Koch,  as  a  species  with  an  incomplete 
development  cycle,  and  the  appearence  of  remigrants  in  colonies  as  a  biological 
rudiment. 

During  the  study  of  the  biology  of  this  species  in  the  Krasnodar  territory  (1964 — 
1968)  the  appearence  of  the  pest  in  commercial  sugar  beet  fields  was  registered 
in  the  end  of  June  and  in  the  beginning  of  July.  During  the  vegetative  period  from 
15  to  18  generations  develop  in  the  rhisoma  population  with  an  average  productivity 
of  one  partenogenetic  female  of  10 — 20  larvae.  The  potential  offspring  of  the  one 
partenogenetic  female  is  1015,  at  least. 

A  number  of  entomophages  retard  the  growth  of  the  pest  population.  Soil  excava¬ 
tions  revealed  approximately  20  species  of  its  predators  and  parasites.  In  years  of 
abundant  precipitation  there  were  mass  fungious  epizooties  of  aphids.  Remigrants 
appeared  in  the  colonies  in  the  second  half  of  September.  A  stable  remigration  trend 
in  the  autumn  was  observed  throughout  the  four  years  on  sugar  beet  and  on  the 
weeds  of  the  family  Chenopodiaceae.  Survey  data  showed  that  the  ability  of  producing 
remigrants  in  colonies  reaches  80 — 97%  of  the  total  rhisoma  population  in  the  period 
of  termination  of  plant  vegetation. 

All  these  factors,  the  1st  one  particularly,  show  the  existence  of  a  primary  host 
and  the  full  cycle  in  the  development  of  the  species.  In  experiment,  out  of  five 
types  of  poplare  the  gall-living  generation  was  obtaining  only  on  Populus  pyrami¬ 
dalis  and  only  once  on  P.  trichocarpa.  In  an  experiment  on  replanting  aphids 
on  secondary  hosts  the  larvae  of  migrations  got  adapted  on  the  roots  of  beet  and 
on  weeds  of  the  family  Chenopodiaceae.  The  adapted  aphides  developed  normally  and 
after  several  wingless  generations,  winged  remigrants  appeared  in  the  colonies. 
When  the  gall-living  generation  was  determined,  its  identity  with  Pemphigus  lich- 
tensteini  described  by  Tullgren  in  1909  was  established.  Determination  was  made  with 
the  use  of  migrants.  The  latter  were  compared  with  the  preparations  of  the  authors 
preserved  in  the  collection  of  the  Zoological  Institute  of  the  USSR  Academy  of 
Science.  (The  authors  express  their  gratitude  to  G.  H.  Shaposhnikov  for  his  assistance 
in  the  determination).  The  evidence  thus  shows  that  Pemphigus  lichtensteini  is  syno¬ 
nymous  with  P.  juscicornis. 

The  development  in  galls  in  natural  conditions  takes  place  from  May  to  Septem¬ 
ber.  During  this  period  the  partenogenetic  female  produces  about  3,000  larvae. 
The  winged  aphids  migrate  from  June  of  September.  Mass  epizooties  in  gall-living 
generation  were  observed  in  1966  and  1967,  when  from  60  to  80%  of  galls  had  a  fungi 
desease.  Besides,  more  than  20  species  of  predators  and  parasites  had  been  registered, 
most  of  the  species  were  similar  for  the  root  and  the  gall-living  population. 

The  data  obtained  made  it  possible  to  give  a  detailed  description  of  the  morpho¬ 
logy  of  all  stages,  to  make  clear  the  biology  of  phases  of  development  of  the  species. 

The  data  of  investigations  can  be  used  for  carrying  out  effective  measures  for 
the  pest  control  not  only  on  sugar  beet  fields,  but  on  the  primary  host  —  P.  pyrami¬ 
dalis  —  as  well. 
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TPAHCOOPMAIJIIH  OA3  Y  KPECTOBHHKH 
(DOCIOSTA URUS  BREVICOLLIS  EV.) 

V.  A.  Babenkova  —  B.  A.  BaßeHKOBa 
(CaparoecKuü  eoe.  ynueepeurer,  CCCP) 


MaccoBoe  pa3MHO/Kemie  oyimoHHBix  capairaoBBix  n  nojiycTaynoro  npyca  npoiicxo- 
ynjio  b  CapaTOBCKoii  objiacTii  b  1954—1958  rr.  HaOjiioyemin  b  1957—1959  rr.  b  Bojib- 
ckom  pañoHe  noKa3ajin,  hto  npeoÔJiayaioiiyiM  BiiyoM  ÖBuia  KpecTOBmma,  cocTaBjiHBHian 
90.7%  Bcex  capamioBBix. 

flpn  noBLiineHHon  micjiemiocTii  (5 — 11  3K3.  Ha  B3Max  canKOM  hjiii  50 — 100  3K3. 
Ha  1  M2)  KpecTOBiiHKa  6tuia  najieBoro  nyera,  KpynHan,  KopoTKOHoran  h  yjraiiHOKpBijiaH, 
caMKii  il  caMH,Bi  ne  OTjimiaJiiicB  BejnraimoH  (nonyjiHiyiH  c  EpaKOBOH  ropBi  6jih3 
ft.  «CeJIBCK0X03HHCTBeHHaH  KOMMyna»).  IIpiI  nOHHHîeHHOH  nJIOTHOCTII  (0.5  — 1.0  3K3.) 
KpeCTOBHHKa  IIMeJia  3eMJIIICTBIH  H,BeT,  HpKO  BBipajKeHHBIlí  nOJIOBOH  ,n¡HMOp(J)H3M  B  pa3- 
Mepax,  npii3iiaKii  KopoTKOKpBijiocTii  il  ^jiHHHOHorocTii  (nonyjiHpiiH  h 3  CTenn  6jiii3 
c.  BocKpecencKoro).  KpecTOBimna  nepBoii  nonyjiHiyiH  yepncajiacB  hjiothbimii  CTaHMii. 
HoBeyeHne  HaceKOMBix  BTopoii  nonyjiHiyiH  6bijio  thhhhho  oahhohhbim. 

JfjIH  BBIHCHemiH  (|)a30BBIX  H3MeHeHHH  y  KOÖBIJIOK  B  1958 — 1959  rr.  np0II3B0yHJIHCB 
MaccoBBie  côopBi  KpecTOBHHeK  b  Aßyx  CTapiiax  (BpaKOBan  ropa  ii  cTenB  6jhi3 
c.  BocKpeceHCKoro).  HaceKOMBie  noyBeprajuiCB  16  Mop^OMeTpmiecKHM  ii3MepeHiiHM. 
HayoKHBiM  ftiiarnocTiiHecKiiM  npii3HaK0M  $a3  0Ka3ajiacB  nacTB  nayKpBuiim,  BBicTynaio- 
ryan  3a  BepniHHy  BBiTHHyToro  Ha3a,n;  öeypa  («nacTB  HayapBuiBH»,  ¿ynma  HaAKpBijimi, 
imyeKC  HaflKpBuimi,  yjnraa  6eypa,  iniyeKc  ôeypa  h  yjniHBi  Tejía).  BiioMeTpiiHecKan 
oópaSoTKa  noKa3ajia  SojiBiniie  pa3jmmiH  M.  cliff  hjih  R  no  7  npii3HaKaM  npn  cpaBHemm 
canon  c  cäMKäMii,  caMD,0B  c  caMyaMH  H3  yByx  CTapiin  no  royaM.  PacneTBi  npoiwBoyn- 
jiiiCB  no  $opMyjie 
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nonyjinpiin  KpecTOBiinKii  c  ropBi  BpaKOBOH  (1958  r.),  ycjiOBiio  OTHeceHHan  HaMii 
K  CTa^Hon  (|>a3e,  imejia  OÓJiBHiiie  pa3MepBi  Tena:  caMyBi  2.15±0.120,  caMKH  2.23±0.018. 
rionyjiHpHH  ii 3  CTenn  6jiii3  c.  BocKpeceHCKoro,  ycjiOBiio  npniiHTan  3a  oyiiHonHyio,  imejia 
pa3MepBi:  caMnyi  1.61  ±0.013,  caMKii  2.08 ±0.248.  R  yjiHHBi  /yin  HecTayHon  no  cpaBHe- 
nnio  ço  CTa^Hoii  KpecTOBiiHKon  yjin  caMyoB  paBeH  4.04,  yjin  caMOK  0.59.  /JjinHa  Hay- 
KpBuiiin  y  CTa^Hon  $a3Bi  naMHoro  öoJiBine,  neM  y  o^hhohhoh,  —  R  y  caMyoB  13.57, 
R  y  caMOK  15.8.  CyiyecTBeHHBi  6bijih  pasjimmn  b  npn3HaKe  «nacTB  HayKpBuiBH»  (R  ¿yin 
CTayHoñ  no  cpaBHemno  c  HecTaytioii  KpecTOBnnKon  paßen  yjin  canyoB  5.55,  yjin  ca- 
MOK  5.07).  Ha  ocHOBamin  nocjieyHero  npii3HaKa  ycTaHOBJieHo,  hto  npecTOBimna  n3 
CTenn  6jiii3  c.  BocnpecencKoro  oyHopoyHa,  oahhohhoh  (|>a3Bi,  Ha  rope  nce  EpanoBon  — 
neoyHopoyHa.  B  yempe  cían  HaxoyflTca  oco6n  CTayHon  $a3Bi  («aacTB  HaKpBijiBH» 
BBipanieHa  nonoaaiTejiBHBiM  hhcjiom  y  caMyoB  0.21±0.004,  y  caMOK  0.21±0.005), 
no  npanM — nepexoyHoii  (stot  noKa3axejiB  y  oöoiix  nojiOB  paßen  Hyjiio),  3a  npeyejiaMH 
cían — oymioHHon  (|)a3Bi  (stot  nona3aTejiB  oTpHyarejiBHBni:  y  caMyoB  —  0.20 ±0.006, 
y  caMOK  —  0.22±0.007).  HeoyHopoyHOCTB  b  stoh  nonyjiayiiH  (Tpn  $a3Bi)  oÔHapyjKiuiacB 
Il  B  1959  r.,  HO  KpeCTOBIIHKH  ÖBIJIII  MeHBiniIX  pa3MepOB  C  COOTBeTCTBeHHBIM  yMeHBine- 
nneM  yjniHBi  Haynpruiiin  n  6eyep  BCjieycTBiie  CHHæeHHn  nncjieHHocTii  HacenoMBix. 
9tii  ii3MeneHiiH  oö^hchhiotch  pa3JiHniieM  b  sKOJioninecKiix  ycjiOBimx  BecnBi  n  nera 
1958—1959  rr.  1958  roy  6biji  nocjieyHHM  royoM  3acynuiiiBoro  nepuoya,  1959  —  xapaKTe- 
pii30Bajicn  BJiajKHon  n  xojioyHon  BecHon. 

TpaHC(J)opMan;nn  (|)a3  KpecTOBnnKn  nponcxoynT  h  b  SKcnepiiMeme.  OnBiTBi  BejnicB 
b  cayKax  Ha  EpaKOBon  rope  c  hjiothoctbio  BocniiTamin  1,  10,  50  n  200  3K3.  b  yByx 
noBTopHOCTHX  (1959  r.).  JIhhiihok  oyirnonHon  $a3Bi  jiobhjiii  b  cremi  6jih3  c.  BocKpe¬ 
ceHCKoro  (caymi  5  il  6),  nepexoynon  (cayKii:  1,  2,  3,  4)  —  b  cpeyHen  nacni  EpaKOBoii 
ropBi.  no  OKOHnaHHii  onBua  npoH3BoynjincB  npoMepBi  h  ôiioMeTpunecKaH  oöpaöoTKa. 

OyHHOHHo  BocniiTaHiian  jmmiHKa  KpecTOBiinKii  (cayoK  1)  npnoôpejia  npii3HaKn 
nepexoyHon  <|)a3Bi.  npn  cobmccthom  BOcniiTaHim  10  jihhiihok  ohii  no  BceM  npH3HaKaM, 
KpoMe  yjiiiHBi  Tejía,  othochjiiicb  k  CTaynoii  (|)a3e.  B  TpeTBeM  cayne  c  50  jinmiiiKaMii 
OKpBIJIHJIOCB  TOJIBKO  7  3K3.  H3  HIIX  CaMHBI  COXpaHHJIH  HpiI3HaKH  HepeXOftHOH  $a3BI, 
a  caMKH  —  CTayHoii.  B  neTBepTOM  cayKe  c  200  jihhhhok  okpbijihjiiicb  9  3K3.  ciay- 

HOH  (|)a3BI. 

TpaiIC(|)0pMaHIIH  (|)a3  KpeCTOBIIHKII  B03HIIKaeT  BCJieyCTBIie  H3MeHeHHH  nJIOTHOCTII 
ee  nonyjiHyim.  npn  ojiaronpiiHTHBix  ycjioBnax  OHa  3aBepmaeTcn  b  Tpn  roya.  Koöbijikii 
oyiiHOHHOH  $a3Bi  npii  ynjioTHeHiiii,  cTayHoii  —  npn  pa3pe>KeHHn  npiioôpeTaioT  npii3HaKii 
nepexoflHon  (J)a3Bi,  jiiihhhkii  nocjieAHeii  3a  oymi  ce30H  nepexoyHT  b  CTaynyio  hjih 
oyiiHOHHyio  $a3y. 
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HOST  SELECTION  IN  PSEUDEUCOILA  BOCHEl 


K.  Bakker 

(Zoologisch  Laboratorium,  Leiden,  Netherlands) 

The  cynipid  wasp  Pseudecoila  bochei  lays  her  eggs  in  the  larvae  of  different 
species  of  Drosophila.  When  searching  for  hosts  she  thrushes  her  ovipositor  very 
frequently  into  the  host  medium,  until  a  larva  is  hit.  Only  one  parasite  can  develop 
in  one  host.  Though  more  than  one  egg  is  often  laid  in  one  post,  the  female  clearly 
recognizes  parasitized  from  unparasitized  hosts:  the  distribution  of  eggs  over  the 
hosts  is  not  random  but  much  more  regular.  It  seems  that  the  female  can  also  recog¬ 
nize  the  number  of  eggs  present  in  one  host:  before  laying  three  eggs  in  a  larva 
she  tends  to  lay  a  second  egg  in  those  larvae  which  only  contain  one  egg,  etc. 
Evidence  has  been  found  that  supernumerary  parasites  are  at  least  in  some  cases 
eliminated  by  fighting. 

The  degree  of  parasitization  is  different  for  different  species  and  different  ages. 
By  direct  observation  the  number  of  «hits»  by  the  ovipositor  of  the  wasp  as  well 
as  the  number  of  eggs  laid  after  these  hits  could  he  determined.  It  appeared  that 
the  number  of  hits  is  directly  proportional  to  the  surface  area  of  the  host.  However, 
this  is  not  the  case  with  the  number  of  eggs  laid  after  a  host  had  been  hit.  The  thick¬ 
ness  of  the  cuticle  also  plays  a  role:  the  species  with  the  thinnest  cuticle  ( D .  fu- 
nebris)  received  eggs  at  all  ages  tested,  in  the  species  with  the  thickest  cuticle 
{D.  immigrons)  no  eggs  were  laid  at  all,  while  in  the  other  species  used  in  the 
experiments  ( D .  melanogaster  and  D.  hydei)  of  which  the  cuticle  was  intermediate 
in  thickness  no  eggs  were  laid  in  the  oldest  stage  tested,  which  had  the  thickest 
cuticle. 

Further,  the  abilities  of  the  hosts  to  escape  from  the  wasps  when  they  are 
hit  differ.  Speed  of  locomotion  after  disturbance  was  measured  and  taken  as  a  measu¬ 
rement  of  activity.  It  appeared  that  activity  is  dependent  on  age  and  species  and 
that  it  may  influence  the  degree  of  parasitization. 

Finally,  some  evidence  has  been  found  for  true  preference  of  the  wasp  fo” 
certain  species  of  hosts  and  for  rejection  of  others. 


KEY  FACTORS  IN  THE  POPULATION  DYNAMICS 
OF  THE  EUROPEAN  CORN  BORER,  OSTRINIA  NUB1LAL1S  (HBN.) 

C.  A.  Barlow 

(Department  of  Biology,  Carleton  University,  Ottawa,  Canada) 

In  the  past,  it  had  generally  been  concluded  that  the  size  of  populations  of  this 
species  was  determined  by  numerous  factors  operating  in  complex  ways.  The  present 
work  has  shown  that  there  are  only  two  key  factors  of  importance  in  the  dynamics 
of  first  generation  summer  populations  of  this  species  in  southern  Canada.  The  only 
major  extrinsic  factor  which  affects  borer  populations  is  rainfall  and  the  importance 
of  this  factor  was  verified  quantitatively  by  both  laboratory  and  field  experiments 
which  showed  that  the  greatest  numbers  of  eggs  are  laid  and  survival  is  longest 
at  rates  of  rainfall  between  25  and  76  mm  per  day;  smaller  amounts  are  suboptimal. 
Not  only  the  amount  of  rain  but  also  frequency  of  rainfall  and  the  time  at  which 
rain  falls  after  the  emergence  of  adults  is  also  important.  Rainfall  serves  as 
a  source  of  drinking  water  which  is  essential  for  survival  and  reproduction  of  the 
species. 

The  second  key  factor  regulating  the  size  of  first  generation  borer  populations 
is  the  number  of  females  emerging  in  the  spring  from  these  moths,  their  number 
obviously  directly  affects  the  size  of  the  first  generation. 

These  facts  were  used  to  explain  fluctuations  in  numbers  of  natural  populations 
using  records  collected  in  one  county  in  southern  Ontario  between  1947  and  1961. 
Populations  were  sampled  in  two  ways:  by  the  use  of  a  light-trap  to  obtain  an  index 
of  adult  populations  and  by  annual  surveys  to  sample  larval  infestations.  The  number 
of  females  trapped  during  the  first  flight  was  used  as  an  index  of  the  total  number 
of  females  present  in  the  first  flight.  Since  part  of  the  first  generation  emerges 
as  adults  and  the  remnant  remains  as  diapausing  larvae  in  the  corn,  the  total 
number  of  moths  trapped  during  the  summer  flight  was  added  to  the  total  number 
of  fourth  and  fifth  instar  larvae  recorded  during  the  annual  survey  in  September. 
The  sum  of  these  two  quantities  for  any  year  taken  as  an  index  of  the  size  of  the 
first  generation  in  that  year. 


472 


Partial  regression  analysis  of  these  data  showed  that  94%  of  the  variance  in  esti¬ 
mated  size  of  the  first  generation  was  explained  by  the  two  key  factors.  From 
this  regression,  a  predictive  equation  Pc=345.2+3.7a:i  +  1226.3;r2  was  derived  where 
Yc  —  estimated  size  of  first  generation,  x\  and  x2  are  deviations  from  the  means 
of  number  of  females  trapped  during  the  first  flight  and  average  rainfall  per  day 
during  the  first  flight.  Observed  and  calculated  in  values  of  Y  from  1947  to  1963  are 
shown  in  figure. 


Although  this  method  thus  far  allows  only  relatively  short-term  prediction, 
it  does  so  accurately  and  illustrates  the  necessity  for  basic  ecological  research 
to  elucidate  the  nature  and  mode  of  action  of  regulating  factors  to  efficiently 
explain  population  dynamics.  More  long-term  prediction  would  require  further  know¬ 
ledge  of  the  factors  affecting  reproduction  of  first  generation  moths  and  survival 
of  overwintering  larvae  and  pupae. 


INTRASPECIFIC  COMPETITION  AMONG  BARK  BEETLES 

R.  A.  Beaver 

(Department  of  Zoology,  University  College  of  North  Wales,  Bangor, 

Caernarvonshire,  U.  K.) 


The  effects  of  intraspecific  competition  between  larvae  for  food  are  considered 
in  three  phloeophagous  species  of  Scolytidae :  Scolytus  scolytus  (F.)  and  S.  multi - 
striatus  (Marsham)  breeding  in  Ulmus ,  and  Tomicus  piniperda  (L.)  breeding  in  Pi- 
nus.  In  each  species,  the  larval  gallery  system  arises  from  a  simple  longitudinal 
maternal  gallery.  Competition  occurs  mainly  between  and  not  within  gallery  systems. 
Its  effects  have  been  related  to  the  number  of  larvae  hatching  per  1000  cm2  or 
100  cm3  of  phloem. 

The  intensity  of  larval  competition  is  affected  by  1)  number  and  relative  sizes 

of  larvae  present  per  unit  of  phloem;  2)  volume  and  quality  of  phloem  available 

to  larvae;  3)  type  and  distribution  of  maternal  and  larval  galleries.  The  later-hatched 

larvae  in  a  log  are  at  a  competitive  disadvantage.  They  are  relatively  smaller;  the 


473 


larval  population  density  is  higher;  the  maternal  galleries  are  closer  together;  the 
food  quality  is  lower,  and  less  food  is  potentially  available. 

The  major  effects  of  increased  competition  are  an  increase  in  larval  mortality, 
and  a  decrease  in  the  size  and  dry  weight  of  emerging  adults.  The  relative  impor¬ 
tance  of  these  effects  differs  in  the  three  species.  The  larvae  are  effectively  unable 
to  move  out  of  the  area  of  competition.  There  is  no  change  in  sex  ratio.  Changes 
in  duration  of  larval  development  have  not  been  established. 

Regression  analysis  shows  that  there  is  significant  density-dependent  larval 
mortality  from  the  lowest  densities.  This  compensates  for  variations  in  initial  den¬ 
sity  to  a  greater  extent  in  T.  piniperda  than  in  either  Scolytus  species.  The  possibi¬ 
lity  of  cannibalism  and  the  prolonged  oviposition  period  preclude  100%  larval  mor¬ 
tality. 

There  is  usually  a  weight-cycle  in  the  emergences  from  single  logs,  with  an 
initial  increase  in  individual  adult  weight  followed  by  a  prolonged  fall.  This  cycle 
occurs  at  all  population  densities.  The  later-emerging  smaller  adults  have  not  ne¬ 
cessarily  taken  longer  to  develop.  The  range  of  body  weights  is  greatest  in  S.  scolytus 
and  least  in  S.  multistriatus.  In  T.  piniperda  and  S.  multistriatus,  the  mean  weight 
of  all  adults  emerging  from  a  log  falls  at  a  decreasing  rate  over  the  whole  range 
of  beetle  densities  studied.  In  S.  scolytus ,  the  mean  weight  is  almost  constant  up 
to  a  threshold  density  and  then  falls  similarly. 

Assuming  that  food  qualities  are  comparable,  the  relationship  between  total 
dry  weight  of  beetles  produced  and  initial  larval  density  suggests  that  at  comparable 
densities,  S.  scolytus  utilizes  the  phloem  the  most  efficiently  and  S.  multistriatus 
the  least. 

Further  experiments  show  that  in  T.  piniperda ,  a  decrease  in  food  quality  re¬ 
sults  in  an  increase  in  mortality  and  a  decrease  in  mean  adult  weight  and  total 
production,  but  no  significant  alteration  in  the  rates  of  change  of  these  parameters. 
In  S.  scolytus ,  parasitism  appears  not  to  affect  mean  adult  weight.  It  occurs  largely 
after  competition  has  taken  place.  Heavy  subcortical  predation  on  S.  scolytus  produ¬ 
ces  an  increase  in  adult  weight,  possibly  because  the  effective  density  of  the 
competing  larvae  is  reduced. 

Intraspecific  larval  competition  in  these  bark  beetles  is  thus  of  the  «explotation» 
type.  The  effects  resemble  those  found  in  many  other  non-predatory  insects  in¬ 
habiting  «centres  of  action»  and  living  in  their  food. 


VERSCHIEDENE  VERHALTENSWEISEN  VON  PARASITIERTEN  APHIDEN 
UND  AUSWIRKUNGEN  AUF  DIE  HYPERPARASITIERUNG 

K.  Behrendt 

(Deutsches  Entomologisches  Institut  der  DAL,  Eberswalde,  DDR) 

Es  wird  über  zweijährige  Untersuchungen  an  Parasiten  von  Aphis  fabae  (Sco- 
poli)  an  Evonymus  europaea  L.  und  ergänzende  Experimente  im  Laboratorium  be¬ 
richtet. 

Von  Apheliniden  und  Aphidiiden  parasitierte  Aphis  fabae  zeigen  drei  verschiedene 
Verhaltensweisen:  1)  sie  bleiben  in  der  Blattlauskolonie  sitzen  und  werden  dort  vom 
letzten  Larvenstadium  der  Parasiten  mumifiziert;  2)  sie  verlassen  kurz  vor  der 
Mumifizierung  durch  die  Parasitenlarve  —  also  im  Prämumienstadium  —  die  Blatt¬ 
lauskolonie  und  setzen  sich  bevorzugt  auf  der  Blattoberseite  der  Wirtspflanze  fest, 
wo  sie  später  als  Mumien  zu  finden  sind;  3)  sie  verlassen  als  Prämumien  auch  die 
Wirtspflanze  und  verbergen  sich  —  gewöhnlich  unter  Einwirkung  thigmotaktischer 
Reize  —  in  der  Bodenschicht,  in  der  sie  durch  die  Parasitenlarve  mumifiziert  werden. 

Diese  Verhaltensweisen  sind  erstens  durch  die  Parasitenart  bedingt.  Die  Abwan¬ 
derung  von  der  Wirtspflanze  ist  bei  Aphelinus  chaonia  (Walker)  jederzeit  die  Regel, 
während  die  von  Lysiphlebus  fabarum  (Marshall)  parasitierten  Aphiden  (besonders 
auf  Vicia  faba)  normalerweise  in  der  Blattlauskolonie  bis  zur  Mumifizierung  sitzen 
bleiben.  Mumienhildung  auf  der  Blattoberfläche  wurde  nur  bei  Trioxys  angelicae 
(Haliday)  beobachtet.  Ein  zweiter  Einfluß  auf  die  Verhaltensweise  ist  mit  dem 
physiologischen  Zustand  der  Parasitenlarven  und  den  Bedingungen,  die  eine  Diapause 
oder  Aestivation  induzieren,  verbunden.  Im  Spätherbst  verlassen  alle  parasitierten 
Aphis  fabae  den  Winterwirt  Evonymus  europaea.  Unter  Langtagbedingungen  wandert 
nur  ein  Teil  der  parasitierten  Aphiden  ab;  diese  Abwanderung  ist  bei  Ephedrus  Pla¬ 
giator  (Nees)  und  Praon  abjectum  (Haliday)  gelegentlich,  bei  Trioxys  angelicae 
zeitweise  und  bei  Lysiphlebus  faborum  stets  mit  Aestivation  gekoppelt.  Bei  gleicher 
Parasitenart  kann  auch  die  Wirtsaphide  das  Verhalten  beeinflußen.  Es  wandern  durch¬ 
schnittlich  viermal  mehr  von  Aphelinus  asychis  (Walker)  parasitierte  Aphis  fabae 
als  Myzus  persicae  (Sulzer)  im  Prämumienstadium  von  Vicia  /a&a-Blättern  ab. 
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Da  thigmotaktische  Reize  bei  den  Apheliniden  in  der  Regel  und  bei  den  Aphidii- 
den  bevorzugt  zum  Festsetzen  der  wandernden  Prämumien  führen,  können  diese 
durch  Fangringe  aus  grobporigen  Gummischwamm-Streifen  erfaßt  werden.  Im  Be- 
richtszeitraum  wurden  mit  dieser  Methode  über  5000  Mumien  an  Evonymus  ermittelt, 
aber  nur  574  Mumien  (11.3%)  auf  den  Blättern  der  entsprechenden  Büsche. 

Nach  Laboratoriumsbeobachtungen  verlassen  Altlarven  von  Trioxys  angelicae 
gelegentlich  die  ausgefressene  Wirtslaus  und  spinnen  ihren  Kokon  auf  dem  Boden  des 
Zuchtbehälters.  Im  Freiland  kommen  Übergänge  vom  typischen  Innenkokon,  über 
mehr  oder  weniger  aus  dem  ventralspalt  der  Aphide  hervortretende  Kokons  bis  zu 
freiliegenden  Kokons  vor. 

In  Blattmumien  wurden  43%  der  Primärparasiten  durch  Hyperparasiten  vernichtet, 
in  Mumien  aus  Fangringen  nur  16%. 

Die  Untersuchungen  haben  gezeigt,  daß  die  Abwanderung  von  parasitierten  Apia¬ 
den  im  Prämumienstadium  von  großer  Bedeutung  im  Massenwechsel  der  Parasiten 
von  Aphis  fabae  ist.  Die  Erfassung  dieser  Verhaltensweise  mit  der  Fangringmethode 
ermöglicht  daher  eine  bessere  Beurteilung  der  Effektivität  der  Aphidenparasiten. 


DER  EINFLUSS  DER  WIRTSEIER  AUF  DAS  VERHALTEN  DER 
EIPARASITEN  DER  GATTUNG  TRICHOGRAMMA  WESTWOOD 

Helena  Bírová 

(Institut  für  experimentelle  Phytopathologie  und  Entomologie 
der  SAW,  Ivanka  pri  Dunaji,  CSSR) 

Die  Tricho gramma- Arten  haben  die  Fähigkeit  verschiedene  Arten  der  Wirtseier 
zu  parasitieren.  Die  Polyphagie  der  Tricho  gramma  ist  nicht  unbegrenzt,  weil  einige 
Tricho  gramma-  Arten  gewisse  Wirtseier  vollkommen  ablehnen.  Ein  Beispiel  der  Ableh¬ 
nung  fremder  Wirtseier  ist  die  Art  T.  cephalciae  Hochmut  et  Martinek,  gezüchtet  aus 
den  Eiern  Cephalcia  abietis.  Es  ist  bisher  noch  nicht  gelungen  einen  weiteren  Wirt 
zu  finden,  welcher  diese  Art  Tricho  gramma  akzeptieren  würde  (Hochmut  et  Marti¬ 
nek,  1963;  Martinek,  1964).  Es  wurden  Beobachtungen  durchgeführt,  welche  dem 
Zweck  dienten,  geeignete  Wirte  für  diese  Trichogramma- Art  zu  finden,  d.  h.  die 
Adaptationsfähigkeit  T.  cephalciae  zu  den  verschiedenen  Wirtseiern  festzustellen. 
Wir  haben  folgende  Arten  der  Wirtseier  benützt:  Lepidoptera  —  Actias  selene ,  Ado- 
xophyes  reticulana ,  Anagasta  kuehniella ,  Bupalus  piniarius ,  Dendrolimus  pini ,  Galle¬ 
ria  mellonella,  Hyalophora  cecropia ,  Pieris  brassicae ,  Philosamia  cynthia ,  Protoparce 
sexta ,  Sphinx  ligustri ;  Heteroptera  —  Dysdercus  koenigii  und  Pyrrhocoris  apterus. 

Die  erste  Äusserung  der  Adaptation  der  Trichogramma  gegenüber  den  Wirtseiern 
ist  das  «Trommeln»  (drumming)  mit  den  Fühlern  an  die  Oberfläche  des  Eies.  Klomp 
und  Teerink  (1962)  erklären  dies  als  eine  Tätigkeit  zum  Zwecke  der  Abschätzung  des 
Umfangs  des  Wirtes.  Das  Verhalten  der  Weibchen  T.  cephalciae  war  in  den  meisten 
Fällen  ablehnend.  Die  Weibchen  haben  sich  für  die  Wirtseier  überhaupt  nicht  «inte¬ 
ressiert».  Ein  anderes  Verhalten  jedoch  zeigten  die  Weibchen  D.  pini ,  D.  koenigii , 
P.  sexta  und  S.  ligustri  gegenüber.  In  Berührung  mit  ihnen,  begannen  einige  Weib¬ 
chen  mit  den  Fühlern  zu  «trommeln»  und  nach  einer  gewissen  Zeit  nahmen  sie  eine 
typische  Lage  zur  Oviposition  ein.  Aber  nur  die  zwei  letzten  von  den  angeführten 
Wirten  wurden  erfolgreich  parasitiert. 

Bei  der  Fj  Generation,  welche  aus  den  Eiern  von  P.  sexta  und  S.  ligustri  ausge¬ 
schlüpft  sind,  benützten  wir  die  Eier  von  G.  mellonella .  A.  reticulana ,  A.  kuehniella 
und  S.  ligustri.  Außer  den  Eiern  von  A.  reticulana  akzeptierten  die  Weibchen  die 
vorgelegten  Eier  und  parasitierten  sie.  Dies  ermöglichte  uns  das  Geschlechtsverhält¬ 
nis  in  der  Nachkommenschaft  amphimiktisch  und  parthenogenetisch  sich  vermehren¬ 
der  Weibchen  bis  in  die  P4  Generation  zu  beobachten.  Das  Vorkommen  der  Männchen 
war  sehr  gering  und  bewegte  sich  ungefähr  von  0.5  bis  12%  und  zwar  sowohl  in  der 
Nachkommenschaft  der  Weibchen  welche  die  Möglichkeit  einer  Befruchtung  hatten, 
als  auch  in  der  Nachkommenschaft  unbefruchteter  Weibchen. 

Interessant  war  hier  das  Vorkommen  der  Gynander  in  der  Nachkommenschaft 
amphimiktisch  und  auch  parthenogenetisch  sich  vermehrender  Weibchen.  Insgesamt 
kamen  9  Gynander  vor.  Alle  Exemplare  zeichneten  sich  durch  einen  Frontalgynandro¬ 
morphismus  aus,  d.  h.  das  Abdomen  hatte  die  äußeren  Merkmale  des  Weibchens,  der 
Kopf  die  Merkmale  des  Männchens.  Ein  ähnliches  Vorkommen  der  Gynander  haben 
wir  bei  T.  embryophagum ,  aus  Eiern  von  Choristoneura  murinana  stammend,  vermerkt 
und  zwar  sowohl  bei  Weibchen,  die  sich  amphimiktisch,  als  auch  bei  Weibchen,  die 
sich  parthenogenetisch  vermehren. 

Die  angeführten  Ergebnisse  beweisen  einen  großen  Einfluß  der  Wirtseier  auf 
das  Verhalten  der  Trichogramma.  Durch  das  Durchschlüpfen  durch  einen  geeigneten 
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Wirt  wurde  die  Ablehnung  einiger  Arten  Wirtseier  vollzogen.  Die  abgelehnten  Eier 
vor  dem  Durchgang  wurden  durch  dieselbe  Art  Tricho gramma  nach  Vollziehung  der 
Entwicklung  im  geeigneten  Wirt  akzeptiert. 

Unsere  Beobachtungen  zeigten  weiter,  daß  bei  dieser  Art  Tricho  gramma,  ähnlich 
wie  bei  T.  embryophagum ,  die  aus  den  Eiern  Ch.  murinana  stammt,  stellt  keinen 
eindeutigen  Typ  der  Parthenogenese  vor.  Das  Vorkommen  der  Männchen  ist  allgemein 
sehr  selten  und  die  Männchen  kommen  so  wie  in  der  Nachkommenschaft  der  unbef¬ 
ruchteten,  als  auch  der  befruchteten  Weibcher  vor,  wobei  auch  gynandromorphe- 
Exemplare  zum  Vorschein  kommen. 


SUPPRESSIVE  ROLE  OF  SOME  PARASITES  OF  THE  COLORADO  POTATO 
BEETLE  (. LEPTINOTARSA  DECEMLINEATA  SAY)  IN  NORTHWEST 

ARKANSAS,  1967 

P.  B  j  e  g  o  V  i  c,  L.  0.  Warren 
(Laboratory  for  Biological  Control,  Zemun,  Yugoslavia) 

The  Colorado  potato  beetle  ( Leptinotarsa  decemlineata  Say)  is  one  of  the  most 
destructive  invading  pest  insects  in  Yugoslavia.  The  pest  appears  every  year  in  such 
numbers  as  to  often  completely  defoliate  the  potato  fields. 

In  our  recent  work  in  Northwest  Arkansas  (U.  S.  A.)  we  had  opportunity  to  make 
some  observations  for  comparisons  of  the  population  density  of  Colorado  potato  beetle 
and  the  activity  of  the  natural  enemies  in  its  native  country  and  the  newly  invaded 
area  in  Yugoslavia. 

In  the  native  habitat  of  the  Colorado  potato  beetle  there  are  a  considerable 
number  of  natural  enemies  which  are  very  effective  and  keep  it  in  check. 
In  the  newly  invaded  area  the  climatic  conditions,  suitable  food  plants  and  lack 
of  natural  enemies  enable  the  annual  mass  appearance. 

The  observations  of  the  Colorado  potato  beetle  development  and  assessment 
of  the  population  density  was  carried  out  at  the  University  Farm  near  Fayetteville 
(Northwest  Arkansas,  U.  S.  A.).  During  the  last  of  May  and  the  first  of  June  on  the 
potato  field  with  675  m2  surface  were  collected  only  212  Colorado  potato  beetle  lar¬ 
vae.  On  the  same  surface  of  potato  field  in  Yugoslavia  it  is  possible  to  collect  many 
thousands  larvae. 

From  212  Colorado  potato  beetle  larvae,  171  were  dead  and  only  41  transformed 
to  the  pupae,  i.  e.  80.7%  mortality  versus  19.3%  survival.  The  75  larvae  were  parasi¬ 
tized  by  T achinidae ,  i.  e.  35.4%.  There  were  two  species  of  Tachinidae:  Doryphorophaga 
doryphorae  Riley  less  numerous  than  D .  australis  Rein.  The  mature  tachinid  larva 
does  not  leave  the  host.  It  prepares  for  pupation  inside  the  host  skin.  The  emergence 
of  tachinid  took  place  during  the  entire  day,  which  is  not  normal  for  most  tachinids. 

The  rest  of  the  45.3%  dead  larvae  were  dissected  and  in  or  on  almost  every 
one  was  found  1 — 20  small  larvae  with  well  developed  head  and  three  pairs  of  legs. 
According  to  our  observations  these  small  larvae  were  only  present  in  dead  beetle 
larvae.  That  is  the  basis  for  supposition  that  they  cause  mortality  of  the  beetle  larvae. 
The  identification  of  this  insect  is  not  confirmed. 

Conclusion:  In  Northwest  Arkansas  the  Colorado  potato  beetle  population  density 
is  less  than  in  the  newly  invaded  area  of  Yugoslavia  because  the  natural  enemies 
are  more  numerous  and  active.  The  tachinid  Doryphorophaga  australis  Rein,  deserves 
special  attention  for  biological  control  of  Colorado  potato  beetle  in  the  southern  area 
of  the  new  habitat.  The  small  unidentified  lepidopterous  larvae  should  be  investigated 
as  to  its  life  history  and  relationship  with  Colorado  potato  beetle  larvae. 


OB  OTJ1HHHHX  QH3HOJIOrHHECKOrO  COCTOHHHH  ryCEHHLJ 
11  ADEN  A  SORDIDA  BKH.  HA  PA3HLIX  YPOBHHX  HHCJÏEHHOCTH 

S.  G.  B  o  b  i  n  s  k  a  j  a  —  C.  T.  B  o  6  n  h  c  k  a  h 

* 

(BcecoK)3Hbiü  UHCTUTijT  3au{UTbi  pacrenuu,  Jlenumpad ,  CCCP) 

npii  paccMOTpeHHii  KOJießamin  nucjiennocTii  Bpe/pitix  HaceKOMLix  aHauiiTejibHMii 
lTHTepec  npe^CTaBJineT  anajiii3  coctohhiih  nonyjiHpini  Bpe^niejin  Ha  pa3iibix  aianax 
3Toro  npou,ecca.  Ob'BeKTOM  iiccjießOBaHHH  cjiynmjia  Iladena  sordida  Bkh.  ( Lepidoptera y 
Noctuidae )  —  rpo3iiBin  BpeßirrejiL  nmemmbi  b  hobom  cejibCK0X03HÍícTBeHH0M  panoiie 
b  CeBepnoM  Ka3axcTane.  EMy  CBoncTBeHHBi  BcnmnKH  MaccoBLix  pa3MHO>KeHim,  koto- 
ptie  CMeiiHioTCH  ÆOBOJibHO  ftJinTejiLHbiMii,  nació  nepiiofliiHecKHMii  ^enpecciiHMii. 
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y CTaHOBJieHO,  hto  na  otagjibhbix  OTpe3Kax  kphboh  HiicjieiiiiocTii  HHTeHCiiBHOCTB 
iipopeccoB  oÖMeHa  y  ryceHHn;  ne  ocTaeTca  hoctohhiioh.  B  roABi  BcnbimKii  b  onarax 
<;  BLicoKoii  njioTiiocTBK)  nonyjiflH,iiii  ryceirapLi  xapaKTepn3yiOTCH  6ojiee  bbicokhmii  no- 
Ka3aTejiHMH  ra3000MeHa  (520  mm3  norjioin;eHHoro  O2  Ha  1  r  jkhboto  Beca  3a  1  nac), 
HGM  ryceHiipLi  b  roAti,  nenocpeACTBeHHO  cjieayiomne  3a  hiikom  MaccoBoro  pa3MHO>Ke- 
hiih  b  pa3pe>KeHHLix  nonyjiHpiiHX  (340  mm3).  Co^epHiaHne  KaTajia3Li  b  reMOjiHM(|)e 
TaK/Ke  ÖBiBaei  öojiee  blicokhm  b  ro^M  c  ôojibhioh  hjiothoctlio  ryceHHn;  (okojio  1650  mm3 
na  1  r  HoiBoro  Beca  3a  1  Mac),  neM  b  roAti  c  pa3pejKeimoH  nonyjiHAHeü  Bpe^HTejin 
(okojio  1060  MM3). 

O  noBLimeHHOM  oÖMeHe  Bem;ecTB  y  ryceHHn;  npn  bbicokoh  njiOTiiocTn  nonyjiHpim 
CBH^eTejitCTByeT  OTHOCirrejiBHoe  coAepjKamie  b  reMOJiiiM(|)e  hohob  Haipua  h  Kajraa, 
xapaKTepHsylomee  HHTeHCHBHOCTL  MeTa6ojiH3Ma.  B  3aTyxaioru;eM  onare  OTHoinemie 
Na+/K+  cocTaBJiHJio  0.433,  b  3aTyxmeM  —  0.398  (AaHHBie  3.  B.  Thtoboh). 

AHajiornnHoe  flencTBHe  hjiothoctii  nonyjiHpnn  Ha  (J)n3HOJiorHHecKoe  cocTOHHiie  ry- 
cemin;  ôbijio  nojiyneHO  b  JiaôopaTopHBix  ontiTax.  Ilpn  HHAHBHAyajiBHOM  coAepJKamni 
ryceHHn;  H.  sordida  b  ctgkjihhhbix  cocy^ax  eMKOCTtio  okojio  500  cm3  HHTeHCHBHOCTL 
ra30o6Mena,  a  TaK/Ke  Bejinnnna  HaTpiiä-KajmeBoro  OTHomemin  0Ka3ajinci>  nonni 
b  1.5  pa3a  MeHLine,  neM  b  cJiynaax,  KorAa  ryceHHH,Bi  coAepjKajmcB  no  5  BMecTe  b  oahom 
cocyAe  (b  nepBOM  cjiynae  KOJinnecTBo  norjiomemioro  02  cocTaBjinjio  150  mm3  Ha  1  r 
HíiiBoro  Beca  b  1  nac,  Na+/K+=0.273,  a  bo  BTopoM  cooTBeTCTBeHHO  —  220  mm3  h  0.494). 

IlHTepecHO,  HTO  BbUKHBaeMOCTL  ryceHHn;  TaKJKe  HaxoAHTca  b  HeKOTopoä  3aBHcm 
MocTn  or  HJiOTHOCTH  nonyjinn;HH.  B  3aTyxaroin;Hx  onarax  c  pa3pejKemiBiMH  nonyjin- 
h;hhmh  OHa  0Ka3BiBaeTCH  BLirne,  neM  npn  MaccoBOM  pa3MHO/KeHHH  Bpe^HTejin.  Ilo  Ha- 
ôjhoachhhm  b  TeneHHe  o^Horo  JieTHero  ce30Ha,  BBinaiBaeMOCTB  ryceHHn;  3a  nepnoA  ee 
pa3BHTHH  b  onare  c  bbicokoh  hjiothoctbio  nonyjiHH.HH  OKa3ajiacL  npHMepHo  b  ^Ba  pa3a 
MeHBme  no  cpaBHeHHio  c  3aTyxmHM  onaroM. 

OTHOCHTejiBHo  HH3KaH  BBKKHBaeMOCTB  rycemin;  b  onarax  c  bbicokoh  hjiothoctbio 
nonyjinpnn  conpoBOjK^aeTcn  oôbihho  pacnpocTpaHeHHeM  cpe^H  hhx  3a6ojieBaHiiH  rpa- 
Hyjie30M.  Moîkho  npe^nojiaraTB,  hto  öojiBman  HiiTeHCHBHOCTB  nporçeccoB  oÔMeHa  He 
Bcer^a  CBHAeTejiBCTByer  0  ôojibihoh  ?KH3Hecnoco6HOCTH  ocoôen.  üo-BH^HMOMy,  b  ne- 
pno^Bi  ji;enpeccHH  noHH/KeHHBiii  oÔMeH  Bpe^HTejin  b  pa3pe>KeHH0H  nonyjiHpiiH  A^JiaeT 
€e  MeHee  nyBCTBirrejiBHoii  k  bjihhhhio  OTpimaTejiBHBix  cjiaKTopoB  BHenraeii  cpe^Bi  h, 
noBBiman  TeM  caMBiM  ee  BBUKHBaeMOCTB,  cnocoècTByeT  coxpaHeHmo. 


MEXAHH3M  PEryJIHIJHH  HHCJIEHHOCTH 
y  KPACHoro  njiOAOBoro  kjieib;a  -panonychus  ulmi  koch 

{ACARIÑA,  TETRANYCHIDAE ) 

N.  V.  Bondarenko  —  H.  B.  BoHppeHKo 

(Kacßedpa  oôiyeü  ohtomojiozuu  JlenumpadcKoeo  cejihCKOxo3nücT6ennozo 

UHCTUTyra,  IlyuiKUH,  CCCP) 

B  HacTOHin;ee  BpeMH  ôojibihhhctbo  sKOJioroB  CKJioHneTCH  k  upeftCTaBjiemiHM  06  H3- 
MeHeiiHH  HiicjieHHOCTii  opraHH3MOB  b  npnpo^e  KaK  peryjinpyeMOM  npopecce.  M3yneHne 
^HHaMHKH  HHCJieHHOCTn  P.  ulmi  noA  JleHiiHrpa^oM  ho3bojiiijio  bbihbhtb  TpexcTynenna- 
TBIH  peryjIHTOpHBIH  MexaHH3M,  CnOCOÔHBIH  ,D¡eHCTBOBaTB  Ha  pa3JIHHHBIX  ypOBHHX  HJIOT- 
HocTn  nonyjinpHH.  i(Be  nepBBie  cTyneHH  3Toro  MexaHH3Ma  othochtch  k  ônoijenoTiiHe- 
CKHM,  TpeTBH  —  K  BHyTpHBHßOBBIM  peryJIHTOpaM. 

Ilpn  Hanôojiee  hii3K0h  hjiothocth  nonyjiHpiiH  nncJieimocTB  Kpacnoro  njio^OBoro 
KJiema  ^OCTaTOHHO  9(|)(|)eKTHBHO  CHIDKaiOT  CBOÖO^HO  JKHByiipie  XHipHBie  KJieipH,  OTHOCH- 
ipnecH  rjiaBHBiM  o5pa30M  k  ceM.  Phytoseiidae.-Y aK,  Ha  pa3JinnHBix  BapnaHTax  kohtpojih, 
HaxoAHipnxcH  b  o^HHaKOBBix  ycjioBHHX  h  He  oôpaôaTBiBaBHiHXCH  necTHpnflaMii,  pa3HHD;a 
b  hjiothoctii  nonyjiHii;HH  HîepTBBi  25  VI  ÔBuia  npHMepuo  ^ByKpaTHoii  (1.9  11  3.6  ocooii 
b  cpe^HeM  11a  jihct).  B  nepHO^i;  MaKCHMajiBHOH  niicjieHHOCTii  (3  VIII)  OHa  yBejiimiuiacB 
fl;o  4.2  pa3a  (cooTBeTCTBeHHO  6.5  h  27.6  0C0611),  a  no  nncjiy  oTJiomemiBix  3hmhhx  hiih; 
^anîe  npeBBicnjia  16  pa3  (8  11  131.2  aima  b  cpe^HeM  11a  nJio^yniKy,  ^jiiihoh  10  cm). 
npn  3T0M  cooTHomemie  XHm;iinKa  11  îKepTBBi  b  nepBOM  BapuaiiTe  b  nanajie  yneTOB  ôbijio 
MeHee  ÔJiaronpHHTHBiM,  neM  bo  btopom,  a  k  nepuo^y  MaKciiMajiBiion  niicjiemiocTii 
HiepTBBi  pe3KO  H3MeHHJiocB  b  oôpaTHOM  HanpaBJieHHH  (1:7.7  h  1:11.1  cooTBeTCTBemio). 
Cjie^OBaTejiBHO,  c  yBejinnenneM  hhcjighhoctii  nonyjiapHii  Kpaciioro  njio^OBoro  KJieipa 
3(|)$eKTHBH0CTB  xhh];hbix  KJiein;eH  3aMeTHO  ciiHJKaeTcn. 

BTopan  CTyneHB  peryjinpyioin;ero  Mexami3Ma  npeACTaBJieiia  mhotoh^hbimh  naceKO- 
MBiMH  (>KyK  Stethorus  punctillum ,  KJion  Anthocoris  nemorum  11  AP-)-  0HI1  chocoôhbi 
nnTaTBCH  BpeAHTejieM  npaKTiinecKii  b  Tenenne  Beerò  ce30Ha  h  HCTpeôJiaiOT  3HaniiTejiB- 
HO0  KOJinnecTBO  3HMyioin;nx  hhh;.  TaK,  b  nepHOA  bbicokoh  hhcjichhocth  A.  nemorum 
KOJinnecTBO  yHiniTOîKeHHBix  3Hmhiix  hhh;  KOJieéajiocB  ot  59.9  ao  89.5%.  OAHaKO  mhotoha- 
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iiLie  xiiiahiikii  noKH^aiOT  pacTemin,  ecjin  hjiothoctb  nonyjiHU,iin  îKepTBBi  ciimuaeTCfl 
AO  4 — 5  ocoöen  na  1  cm2  jincTa. 

TpeTten,  Hauóojiee  iiHiepecnon  c  tohkii  3peimH  Teopun  ^imaMimii  nonyjiHpmi  dy- 
neHLK)  hbjihctch  BHyTpiiBH^OBon  peryjiHTopiiLin  Mexaiin3M,  TaK/Ke  cnocoÖHBiü  AeiicTBo- 
BaTi>  no  npniipuny  OTpiipaTejiBiioii  oópainon  cbh3H.  ITpn  oneiiB  bbicokoh  nncjieHHOCTH 
KJierpa  co3AaeTCH  yrpo3a  iicTomeniiH  nnrqeBBix  pecypcoB  njiOAOBoro  flepeBa  b  cbh3h 
c  npejK^eBpeMeiiHBiM  ona^amieM  jincTLeB.  noA  BJinanneM  Kanoro-To  cnmajia  o  pacTy- 
n^en  njioTiiocTii  nonyjiHpnii  nacTB  chmok  HammaeT  OTKJia^BiBaTB  Aiianay3iipyioiH;ne 
HÜpa,  TeMn  poda  hhcjichhoctii  3aMeAJineTCH,  n  nniqeBBix  pecypcoB  ocTaroipiiMCH  oco- 
6hm  0Ka3BIBaeTCH  ^OCTaTOBHO  Ha  ^JIIITeJIBHBIH  CpOK.  IlOßOÖHBIM  CIirnaJIOM  He  HBJiHeTCH 
rojioA,  nocKOjiBKy  npejKAeBpeMeHHan  (Ha  40—50  AHeii  paiiBine  oöbihhoto)  OTKjiaAKa 
3HMHHX  hhh;  npoiicxoAHT  3a,n;ojiro  ao  iicTOipeiniH  miipeBBix  pecypcoB.  Ha  Tex  ^epeBBHXv 
r^e  MaKCHMaJiBHan  hjiothoctb  KJienja  cocTaBiiJia  b  cpe^HeM  228  ocooen  Ha  jihct  h 
jiiictbh  onajin  na  Mecnn;  paiiBine  oObihhoto  (18  IX),  oTKJia^Ka  3hmhhx  hhu;  npoxo^nna 
b  Teneniie  nepno^a  CBBime  70  AHefi  (30  VI— 10  IX). 

O^Hano  ôeccnopiia  h  Bamian  pojiB  MOflH^npnpyioipnx  (JaKTopoB  b  ^imaMiiKe  no- 
nyjiHpnn.  Ha  ^¡epeBe,  pnA  JieT  He  oöpaöaTBiBaeMOM  necTiipimaMii,  b  1967  r.  oHŒAajiacB 
pe3Kan  BcnBimKa  P.  ulmi  c  npe/KjjeBpeMeHHBiM  ona^emieM  jiiictbbi  (Ha  lO-caHTimeT- 
poBou  njioflyiHKe  nacHiiTBiBajiocB  244  3hmhhx  niipa  npn  91.5%  JKH3Hecnoco6HBix 
3m6piiohob).  /JencTBirrejiBHO,  K  15  VI  nJioTHOCTB  nonyjiHpiiii  cocTaBiuia  144.5  ocooii  Ha 
jihct  npn  oneHB  iiesHaniiTejiBnoM  (0.06)  KOJiiraecTBe  xiiiahbix  KJieipen.  Ornano  ne- 
oÖBiHHo  xojio^Han  AOHífljiHBan  noro^a  iiiohh  BBi3Bajia  pe3Koe  cmiHieHne  TmcjieHHOCTii 
Bpe^HTejiH,  il  MaKCHMaJiBHan  hjiothoctb  nonyjiHpiin  k  KOHpy  jieTa  cocTaBiuia  79.6  oco5n 
na  jihct,  a  3HMHHX  hhh;  6 buio  OTjioœeHo  238.4,  t.  e.  flange  necKOJiBKO  MeiiBnie,  neM 
b  nponiJiOM  roAy. 

^eTajiBiian  pacnin^poBKa  npupo^HBix  peryjiiipyiomiix  MexaHii3MOB  hiicjichhoctii 
Bpe^HTeJiH  h  iix  ^¡encTBiiH  Ha  $one  ii3MeHHioimixcH  MOAHcjHipnpyiomiix  $aKTopoB  no- 
3BOJIIIT  6ojiee  npaBnjiBHo  njiamipoBaTB  3ain;HTHBie  MeponpiiHTiiH. 


OB30P  COBETGKHX  HCCJIEßOBAHHH  no  OnPEJJEJIEHHIO 

nPOßyKIJHH  XHPOHOMHA 

E.  V.  Borutzki,  N.  J.  Sokolova,  E.  A.  Jablonskaja  — 

E.  B.  BopypKHH,  H.  IO.  C  o  k  o  ji  o  b  a,  E.  A.  H  6  ji  o  h  c  k  a  h 

(MocKoecKuü  soc.  ynueepeurer,  CCCP) 

BnepBBie  b  Cobctckom  Coi03e  npoAyKpiiH  xnpoHOMHA  ( Chironomus  plumosus ) 
ÖBuia  paccHHTaHa  E.  B.  EopypKHM  b  1935 — 1936  rr.  b  hoamockobkom  03epe  BejioM.  Me- 
TOfliiKa  ero  paôoTBi  CBO^iuiacB  k  cjie^yiomeMy.  Ha  hoctohhhbix  CTaHpiinx  Ha  pa3HBix 
rjiyônnax  peryjinpuo  öpajincB  AHonepnaTeJiBHBie  npoÔBi,  b  kotopbix  ynuTBiBajiiicB 
jihhhhkii  Tpex  pa3MepHBix  rpynn,  KynojiKii  n  KJiaAKH.  C  noMorqBio  ceTOK  npoBo^iuiir 
yneT  BBuieTaioipiix  KOMapoB  n  oTKjia^BiBaeMBix  hhh;.  AHajiH3  KiimeHHHKOB  pBiö  noKa3aji, 
Kaiioe  KOJiiraecTBO  xhpohomha  6bijio  cue^eHo  pBiôaMii.  no  cooTHomennio  MeîKAy  >kiibbim 
h  cyxHM  BecoM  JIHHHHOK,  KyKOjioK  lì  nMaro  onpeflejiiijiii  KOJiiraecTBo  BeipecTBa,  nepexo- 
RH mero  b  oKpyHvaioipyio  epe^y  npn  MeTaMop(|)03e.  TaKHM  cnocoôoM  ôbijiii  bbihbji6hbi 
^imaMUKa  6noMaccBi  Chironomus  ii  ee  ocoöeHHOCTii  Ha  pa3JiiiHHBix  rjiyöimax  ii  onpe- 
Aejien  TeMn  pocTa  jihhiihok.  Pe3yjiBTaTBi  öbijiii  nepeHiicjieHBi  na  bck)  njiorpaAB  03epa. 
BBIHHTaHHeM  II3  MaKCHMaJIBHOII  (BeCeHHeil)  6lIOMaCCBI  CTapBIX  JIHHHHOK,  OCTâBiniIXCH 
na  AHe  k  MOMeiiTy  oTpojKAennH  MOJio,n;oro  noROJieimn,  onpe^ejinjni  yÔBuiB  ônoMaccBi 
Chironomus.  Ee  3aTeM  AH$cf)epeHri;npoBajiii  Ha  yÖBiJiB  ÖHOMaccBi  3a  cneT  BBuieTa,  ni- 
Oejin  OT  HeÖJiaronpiiHTHBix  ycjiOBiin  n  ot  BparoB.  Cjie^yiorpim  3TanoM  6biji  TaKofi  >çe 
pacneT  bo  BpeMH  OTpoHi^eHiin  cjie^yiorpero  riOBoro  noKOJieHHH.  npoayKn;HH  Chironomus 
3a  roA  cocTaBiuia  2001.1  kt  na  03epo  (34.7  nr/ra),  ii3  kotopbix  10.6%  6bijio  noTepniio 
BOAoeMOM  3a  cneT  BBuieTa,  22% — 3a  cneT  BBieAaHHH,  42.7%  B03BpaTHjiocB  b  BOAoeM 
b  BHAe  OTMepmux  jihhhhok,  KyKOJiOK  h  KJiaAOK.  a  24.7%  ocTajiocB  Ha  AHe  k  BecHe 
cjieAyromero^  roAa  b  BHAe  jkhbbix  jiiihiihok.  HucTan  npoAyKpiiH  cocTaBiuia  91% 
ot  hcxoahoh  6noMaccBi  n/B-K03(|)(|)iiAiieHT  0Ka3ajiCH  paBeH  2.4  (oTiiomeime  toaoboh 
ripoAyKpnn  k  JieTHen  6noMacce). 

B  1938 — 1939  rr.  npnMepno  TaKHM  >Ke  mctoaom  ÖBuia  paccnnTaHa  npoAyKpnH  stoto 
BHAa  E.  A.  H6jiohckoii  b  hoamockobiibix  MajiOM  n  Bojibihom  MeABeJKBiix  03epax. 
Eio  6bijih  iiccjieAOBjiHBi  önojioniH  jiiihiihok,  ocoöeimocTii  iix  pocTa,  n3MeHemie  a^hhbi  ii 
AnaMeTpa  tojiobhoh  KancyjiBi  npn  JinHBKax  n  b  mbjkjihhohhbih  nepnoA  n  noTepn  Be- 
rqecTBa  npn  MeTaMop<J)03e.  Ckopoctb  pocTa  3aBncejia  ot  TeMnepaTypBi  n  xapaKTepa 
nnipn  ii  6 bui  a  pa3JinHHoii  na  pa3iiBix  rjiyöiiHax.  Bbijih  ashibi  pacneTBi  npoAyKniin 
3a  toa:  106.3  r/ m2  b  oahom  ii  74.1  r/ m2  b  ApyroM  03epe.  n/B-K03(|)$imneHTBi  (k  jieTiieii 
onoMacce)  cocTaBium  3  n  2.3. 
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H.  IO.  CoKOJiOBa  imynajia  npopyKpmo  MaccoBBix  BiipoB  xnpoHOMHp  ynnriCKoro  Bopo- 
xpaHUJiiiipa  c  1962  no  1966  r.  B  ocHOBy  6liji  nojionmii  tot  >Ke  MeTop.  OpHano  nauajio 
pacneTa  BenocB  ho  ot  ncxopHon  ônoMaccBi  KpynHLix  jihuhhok,  a  ot  nepnopa  Me>Kpy 
OTKJiaAKoii  nnu;  n  nonBJieHneM  MOJiopBix  jihuiihok  b  MUKpoôeHTOce.  Top  pa30HBajiCH  na 
pup  nepnopoB  c  yueTOM  ôiiojiornii  h  ocoôeHnocTeii  pocTa  jiiibhhok.  ycjiOBHo  npimiiMajin, 
uto  b  KopoTKiie  0Tpe3Kii  BpeMemi  yBenimemie  Beca  ocoöii  6jih3ko  k  npuMOJiiraeniiOMy. 
Bce  pamiBie  öbijiii  BBipaîKeHBi  b  cyxoM  Bece.  Btuia  BtmncjieHa  npopyKpnn  Chironomus 
plumosus  L.,  C.  anthracinus  Zett.,  Polypedilum  nubeculosum  Mg.,  P.  bicrenatum  Kieff., 
Microtendipes  pedellus  Deg.,  Limno chironomus  tritomus  pulsus  var.  objectans  Walk., 
Lauterborniella  brachylabis  Edw.,  Psilotanypus  imicola  Kieff.  h  cöopiiBix  rpynn  BiipoB 
T anytarsini  n  Procladius.  ropoBan  npopynnpin  xiipoHOMiip  2-ro  TpocfnmecKoro  ypOBim 
cocTaBHjia  20  nr/ra,  3-ro  —  3.7— 4.5  nr/ra.  Bbijiii  BBmiicjieHBi  II/B-K03c|)(|)iiii,HeHTbi,  koto- 
pBie  OKa3ajincL  hh3Khmii  (öbijio  B3HTO  OTHomeHne  ropoBoñ  npopyupiin  k  epepne-ropo- 
BOH  önoMacce)  y  BiipoB  c  opHoii  reHepapnen  b  rop —  Chironomus  anthracinus  2.9 — 4.5, 
Psilotanypus  4.8 — 5.9,  HecKOJiLKo  BLime  6biji  II/B  y  BiipoB,  HMeiorpnx  opHy  nojmyio 
h  opHy  nacTinmyio  reHepapnn  b  rop:  C.  plumosus  6.8 — 8.8,  P.  nubeculosum  6.2 — 10.0. 
Hail60Jiee  BBICOKHMII  6bIJIH  K03(|)(|)HpHeHTBI  y  JIIITOpaJIBHBIX  BIipOB  C  KOpOTKIIM  >KII3HeH- 
HBIM  PHKJIOM.  BbICOKHMH  II/B-K03(Î)(|)HI],neHTaMH  OÔJiapaJIH  II  Procladius  C  nOpBH/KHBIMH, 
b  SHaniiTeJiBHoií  Mepe  xiiiphbimii  jiMHHKaMH,  oônTaioipHMn  noBceiviecTHO.  XapaKTepHo, 
uto  OTHomemie  ropoBon  npopyupiin  k  MaKciiMaJiBiioii  önoMacce  y  Bcex  BiipoB  bo  Bce 
ropBi  6bijio  b  npepejiax  1.3— 5.1,  npenMyipecTBeHHO  >Ke  2.3— 3.0. 

OpiiniHajiBHBiH  MeTop  BBiniicjieHHH  npopyupnii  xnpoHOMHp  npiiMemuia  H.  M.  Jle- 
Bamipoßa  b  TenjiOBCKiix  bbipocthbix  BopoeMax  pjin  KeTBi  n  ropöyinn  (jieBOÖepeJKHBiii 
npiiTOK  AMypa).  OHa  npoBopnjia  HaGmopemiH  Hap  TeuemieM  >Kii3HeHHBix  piikjiob  Mac- 
COBBix  BiipoB  xnpoHOMiip  ( Paratendipes  albitibia,  Lauterbornia  chlorophyta ,  Microp- 
sectra  viridis  scutellata,  Syndiamesa  nivosa  Goethgh.,  S.  orientalis  Tschern.,  Diplocla- 
dius  cultrigera  Kieff.,  Orthocladius  l.  abundans,  O.  I.  cyaneus ),  uto  no3BOJiiiJio  onpe- 
pejiHTB  OnoMaccy  naníporo  BHpa  nepep  BBijieTOM.  Ha  ocHOBe  cyTOUHBix  nnrpeBBix 
papnoHOB,  KopMOBoro  Koa^npneHTa  n  npnpocTa  Beca  CTapa  kctbi  3a  nepuop  BBipaipn- 
BaHHH  ÖBijio  BBinncjieHO,  KaKaa  6noMacca  xnpoHOMHp  ÖBijia  noTpeôJieHa  cTapoM.  CyMMii- 
poBaHne  ocTaTOHHoñ  ônoMaccBi  h  noTpe6jieHHon  pBidaMii  pano  (^aKTiinecKyio  npopyn- 
pmo.  OHa  cocTaBHJia  571  t/m2  n/E-Koa(|)(J)HpHeHT  0Ka3ajicn  4.3. 

CKopocTHOH  MeTop  pacneTa  npnMepHon  npopyupim  pjin  npaKTimecKiix  penen  npep- 
JIOJKHJI  A.  C.  KOHCTaHTHHOB.  BKCnepHMeHTaJIBHO  OH  yCTaHOBIIJI  CKOpOCTB  JIIIIieiIHOrO 
pOCTa  JIHHHHOK  pa3JIHHHBIX  BIipOB.  IIOCKOJIBKy  pjIHHa  JIIIHIIHOK  CBH3aHa  C  IIX  BecOM, 
to  no  BejiHHHHO  juraeimoro  npnpocTa  jiiiuiihok  onpepejiHJin  hx  iiHpiiBiipyajiBHBiií  npn- 
Bec.  üo  pa3Hiipe  Me>Kpy  ojKiipaeMBiM  (cooTBeTCTBeHiio  BKcnepnMeHTajiBHBiM  paHHBiM 
3a  npoMeíKyTOK  BpeMeHii  Menípy  pByMH  nocjiepoBaTeJiBHBiMii  b3Htiihmii  npo6)  cyMMap- 
HBiM  npnpocTOM  h  $aKTiFiecKHM  npnpocTOM  b  npnpope  BBiuncjiHJiacB  npopyupiin  Biipa 
3a  paHHBiH  nepnop. 

B  1954  r.  B.  JlyKammBiM  ÖBijia  onpepejieHa  npopyKpnn  xnpoHOMiip  —  oÖirraTeneii 
CKajincToro  no6epe>KBH  A30BCKOTo  Mopn —  Clunio  marinus  Haliday,  Thalassomya  fraen - 
feldi  Schiner,  Cricotopus  vitripennis  Meigen.  Hm  ymiTBiBajiacB  pimaMiiKa  HiicjieHnocTii 
JIHHIIHOK  pa3HOTO  B03paCTa  II  KyKOJIOK  xnpoHOMHp.  ConOCTaBJieHIieM  CÖOpOB  XIipOHO- 
MHp  b  nojie  h  HaÖJiiopeHiiHMH  b  JiaóopaTopnn  ycTaHaBJiiiBajni  Bec  xnpoHOMHp  Ha  pa3- 
jihhhbix  CTapnnx  h  hx  CMepTHOCTB.  CyMMHpoBaHHeM  ocTaTOHHOÍi  npopyKpmi  (KaK  pa3- 
HOCTii  MeíKpy  HanajiBHOH  n  kohchhoh  mcchhhoh  öiiOMaccon)  n  ônoMaccBi  BBuieTeBiniix 
HMaro  h  OTMepmnx  jihhiihok  h  KyKOJIOK,  onpepejTHJin  (^aKTiinecKyio  npopyKpnio. 
OHa  OKa3aJiacB  b  niojie  y  Clunio  16.69,  y  Thalassomya  43.88,  y  Cricotopus  3.64  t/m2, 
a  n/B-K03(J)$iin;HeHTBi  cootbctctbchho  2.49,  2.03,  2.64.  Bejiirama  (JaKTimecKOH  npo- 
pyKpnii  ÖBijia  hcckojibko  3aHii>KeHa,  Tan  Kan  ÖBijia  He  ynTeHa  yÖBuiB  dnoMaccBi  npn 
M6TaM0p(|)03e. 

TopoBan  npopyKpiin  xiipoHOMiip  3aBHCHT  ot  nucjia  reHepapufi.  06o6ih;iib  paHHBie 
no  nncjiy  reHepapnn  pa3HBix  aBTopoB,  BopypKHH  noKa3aji,  hto  hiicjio  reHepapnn 
y  aBpnTepMHBix  biipob  yMeHBinaeTCH  ot  hh3khx  HiiipoT  k  BBicoKiiM,  a  b  npepejiax 
opHoií  KJinMaTimecKOH  30HBI  —  c  yBejiiineHHeM  BBicoTBi  nojioHceHnn  BopoeMa  Hap  ypoB- 
H6M  MOpn  II  TJiyÖHHBI. 


VORDRINGLICHE  AUFGABEN  EINER  PRODUKTIONSBIOLOGIE 
DES  BODENS  IN  EINER  INDUSTRIELLEN  LANDSCHAFT 

A.  Brauns 

(Staatl.  Naturhistorisches  Museum,  Braunschweig,  BRD) 

I.  Die  Landschaft  ist  ein  ökologisches  System.  Die  Gesetzmässigkeiten  dieses 
dynamischen  Wirklingsgefüges  sind  im  einzelnen  durchaus  noch  nicht  genügend  ana¬ 
lysiert  worden;  bekannt  ist  zwar,  dass  es  gegen  Eingriffe  jeglicher  Art  empfindlich 
ist.  Dass  derartige  Eingriffe  laufend  erfolgen,  lässt  sich  allein  an  dem  jährlichen 
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Verlust  an  freier  Landschaft,  d.  h.  von  Wasserflächen,  forstwirtschaftlichen  Nutzungs¬ 
flächen,  Agrarkomplexen,  von  Heide-  und  Moorgebieten  aufzeigen;  infolge  der  Ausdeh¬ 
nung  industrieller  Ballungsräume,  eines  weitmaschigen  Verkehrsnetzes,  der  Energie¬ 
gewinnungsanlagen  usf.  resultiert  —  vornehmlich  auf  Kosten  edr  Agrarlandschaf¬ 
ten  —  augenblicklich  ein  täglicher  Verlust  von  mindestens  zwei  mittleren  Bauernhöfen 
oder  ein  jährlicher  Schwund  an  freier  Landschaft  von  rund  260  qkm  Fläche. 
Neben  einem  grundsätzlichen  Strukturwandel  der  Landschaft  wird  mit  steigender 
Besorgnis  somit  auf  den  Verbrauch  oder  auf  die  Zerstörung  «naturnaher»  Landschaft 
verwiesen  (Buchwald,  1964). 

Dass  wTir  in  einer  «industriellen  Landschaft»  leben,  braucht  nicht  naher 
erläutert  zu  werden.  Doch  bisher  wurde  immer  wieder  auf  die  exponierte  Stellung 
des  Menschen  innerhalb  dieses  Bezugssystems  aufmerksam  gemacht.  Das  wird 
deutlich  in  den  laufenden  Berichten  über  das  Anwachsen  der  Weltbevölkerung  oder 
wenn  Berechnungen  darüber  angestellt  werden,  welche  Fläche  pro  Kopf  für  die  Siche¬ 
rung  eines  angemessenen  Lebensstandards  notwendig  ist.  Wesentliche  erscheint 
in  diesem  Zusammenhänge  ebenfalls  die  Feststellung,  dass  mit  der  Bevölkerungsex¬ 
pansion  ein  vermehrter  Wasserbedarf  der  Kulturzentren  verbunden  ist;  Voraussetzung 
für  einen  gesicherten  Wasserbedarf  ist  aber  wiederum  ein  intakter  Kreislauf  des 
Wassers,  der  weitgehend  abhängig  ist  von  einem  intakten  Zustand  der  Bo¬ 
denschichten. 

II.  Es  zeigt  sich  also,  dass  beim  Ansprechen  weitreichender  Probleme  Fragestel¬ 
lungen  auftreten,  deren  Lösung  mit  dem  Bodenzustand  und  mit  den  organismischen 
Geschehnissen  in  diesem  Bereich  eng  verknüpft  sind.  Damit  stehen  wir  schon  mitten 
im  Fragenkreis,  der  hier  angeschnitten  werden  soll.  Innerhalb  des  vorhin  beschrie¬ 
benen  Wirkungsgefüges  soll  auf  eine  wissenschaftliche  Disziplin  mit  Nachdruck 
hingewiessen  werden,  auf  die  Bodenbiologie.  Und  die  entomologische  Freiland¬ 
forschung  steht  in  einem  ausgesprochen  engen  Kontakt  zu  den  bodenbiologischen 
Gegebenheiten. 

Bevor  wir  die  Wesenzüge  bodenbiologischer  Forschung  zu  skizzieren  imstande 
sind  und  zu  der  Frage  kommen,  wie  dieser  Forschungszweig  «integrierendes  Glied» 
in  der  Kette  mehrerer  auf  das  landschaftliche  Bezugssystem  ausgerichteter  Arbeitsge¬ 
biete  sein  kann,  müssen  wir  die  historische  Entwicklung  zumindest  streifen. 

III.  Um  die  Jahrhundertwende  sind  die  Genetik,  die  Ethologie  und  die  Ökologie 
jene  drei  Forschungsgebiete  und  Disziplinen,  die  sich  stürmisch  entwickeln.  Die  Bo¬ 
denbiologie  ist  nur  ein  Teilgebiet  der  terrestrischen  Ökologie  und  hat  damit  Anteil 
an  der  fortschreitenden  Entwicklung  der  allgemeinen  Ökologie.  Auf  zwei  Wegen 
kam  es  zu  einer  Intensivierung  bodenbiologischer  Forschung,  einmal  durch  die 
Entwicklung  der  Ökologie  überhaupt,  zum  andern  dadurch,  dass  das  Begriffspaar 
«Bodenleben  und  Bodenfruchtbarkeit»  an  Bedeutung  gewann. 

Beide  Arbeitstrichtungen  bewirkten  in  den  letzten  Dezennien,  dass  sich  die  Bo- 
derdüologie  als  ein  Forschungsgebiet  mit  vornehmlich  biologischen  Fragestellungen 
mehr  und  mehr  aus  der  Position  einer  Hilfswissenschaft  der  Bodenkunde  herausge¬ 
löst  hat. 

IV.  Die  starke  Verflechtung  der  Bodenbiologie  mit  der  ökologischen  Forschung 
kommt  in  der  ihr  eigenen  Struktur  zum  Ausdruck,  die  deutlich  einen  dreistöckigen 
Aufbau  erkennen  lässt. 

1.  Die  Verbindung  zur  Grundlagenforschung  wird  unter  anderem  verkörpert 
durch  die  systematische  Arbeitsrichtung. 

2.  Auf  dem  ökologischen  Arbeitssektor  wird  die  Zusammenarbeit  mit  benachbarten 
Disziplinen  immer  dringlicher,  gilt  es  doch,  vornehmlich  die  interspezifischen  Be¬ 
ziehungen,  weiterhin  die  Beziehungen  ganzer  Organismengesellschaften  untereinan¬ 
der  und  die  Auswirkungen  gesamten  Bodenlebens  auf  den  Pflanzenverband  eines 
Standortes,  die  Bedeutung  der  abiotischen  Umweltfaktoren  für  das  biologische  Bo¬ 
dengeschehen  zu  analysieren. 

3.  Die  dritte  Arbeitsrichtung  strebt  die  Möglichkeit  zur  Verbesserung  der  Le¬ 
bensverhältnisse  in  den  Bodenschichten  an  und  damit  gleichzeitig  Möglichkeiten  zu 
einer  Nutzbarmachung  der  Organismengesellschaften  in  der  Praxis. 

V.  Während  früher  bei  Freilandarbeiten  die  zahlenmässige  Erfassung  der  subterra- 
nen  Organismen  im  Vordergrund  bodenbiologischer  Forschung  stand,  interessiert 
heute  vielmehr  die  Erforschung  der  Leistungen  der  terricolen  Organismen  zur 
Erhaltung  und  Intensivierung  des  biologischen  Geschehens.  Untersuchungen  mit 
dieser  dezielten  Fragestellung  führten  zur  Aufstellung  des  Begriffspaares  «Bodenle¬ 
ben  und  Bodenfruchtbarkeit».  Es  liess  sich  tatsächlich  nachweisen,  dass  die  Boden¬ 
tiere,  selbst  manche  kleinen  Formen,  eine  «Lebendverbauung»  der  Bodenteilchen 
besorgen.  Die  Bedeutung  des  Durchganges  von  pflanzlichen  Resten  durch  den  tieri¬ 
schen  Darmkanal  liegt  unter  anderem  in  der  Zerkleinerung  der  abgeworfenen  Pflan¬ 
zenteile,  in  der  Förderung  des  Zelluloseaufschlusses,  in  der  Durchsetzung  der  Losung 
mit  Bakterien  usf.  Ohne  näher  auf  die  Humusbildung  im  Boden  einzugehen  möchte 
ich  nur  herausstellen,  dass  eine  gesunde  Bodenfauna  offensichtlich  zu  einer  guten 
Humusdurchsetnung  des  Bodens  führt,  die  auf  landwirtschaftlichen  Anbauflachen  das 
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Sinken  der  Erträge  oder  in  den  forstlichen  Beständen  den  Zuwachsverlust  verhindern 
helfen  kann.  Einschränkend  muss  nur  gesagt  werden,  dass  nicht  alle  Humusformen 
bodenverbessernd  wirken;  es  lassen  sich  auch  verschiedene  Humusqualitäten  unter¬ 
scheiden. 

Bei  der  Diskussion  um  den  Fragenkomplex  der  wirtschaftlichen  Bedeutung  der 
Bodenorganismen  wird  neuerdings  sogar  ein  neuer  Begriff  in  den  Vordergrund  ge¬ 
rückt;  es  ist  dies  der  Begriff  der  «produktionsbiologischen  Bedeutung».  Damit  soll 
zweifellos  die  Verflechtung  zwischen  dem  organismischen  Bodengeschehen  und  dem 
wirtschaftlichen  Bodenertrag  deutlicher  herausgestellt  werden  als  mit  der  allgemei¬ 
nen  Formulierung  einer  «Steigerung  der  Bodenfruchtbarkeit».  Auch  die  moderne 
Lebensgemeinschaftsforschung  fragt  bei  der  Charakterisierung  des  biologischen  Ge¬ 
schehens  in  einem  Lebensraum  nach  der  Produktivität  an  Biomasse  im  Biotop,  um  die 
Gesetzmässigkeiten  vollends  erfassen  zu  können.  Dass  die  Formulierung,  was 
unter  «Produktion»  dabei  verstanden  werden  soll,  durchaus  nicht  leicht  zu  geben  ist, 
darauf  weist  schon  A.  Thienemann  (1956)  hin. 

VI.  Wohl  kaum  eine  Disziplin,  die  in  den  letzten  Jahrzehnten  in  den  Blickpunkt 
des  allgemeinen  Interesses  gerückt  ist,  kann  nunmehr  für  sich  die  Möglichkeit  der 
Nutzanwendung  ihrer  erarbeiteten  Forschungsergebnisse  für  Wirtschaftsvorhaben  des 
Menschen  und  dgl.  stärker  in  Anspruch  nehmen  als  der  aufstrebende  Forschungszweig 
der  «angewandten»,  der  «praktischen»  oder  wie  wir  auch  sagen  könnten  der  «techni¬ 
schen»  Bodenbiologie.  Freilich  spielt  heutzutage  die  Unterscheidung  zwischen  ange¬ 
wandter  (praktischer,  technischer,  also  zweckgebundener)  und  nicht-angewandter 
(reiner,  mithin  zweckfreier)  Forschung  in  vielen  Ländern  keine  bedeutende  Rolle 
mehr.  Infolge  der  wesentlich  längeren  Umtriebszeiten  in  der  Forstwirtschaft  gege¬ 
nüber  jenen  auf  Agrarflächen  ist  es  von  Bedeutung,  an  den  Problemstellungen  in  den 
forstlichen  Beständen  von  bodenbiologischer  Seite  aus  nicht  mehr  achtlos  vorüber¬ 
zugehen. 

Während  nun  aber  die  bodenbiologischen  Untersuchungen  im  Wirtschaftswald 
infolge  der  längeren  Umtriebszeiten  bei  Teilfragen  noch  am  ehesten  von  Erfolgen 
begleitet  waren  und  die  wirtschaftliche  Bedeutung  der  im  Boden  vorkommenden 
Organismen  deutlich  dokumentiert  werden  konnte,  sind  die  Forschungen  im  Feld- 
und  Gemüsebau,  im  Obst-  und  im  Gartenbau  erst  in  der  Entwicklungsphase. 

VII.  Die  dringliche  Inangriffnahme  von  bodenbiologischen  Untersuchungen,  die 
bodenertragliche  Auswirkungen  schon  heute  vermuten  lassen,  die  im  Zuge  der  mo¬ 
dernen  Wirtschaftsführung  in  einer  industriellen  Landschaft  notwendig  erscheinen, 
dürfen  nunmehr  herauszustellen  sein. 

Einmal  geht  es  um  die  Verbesserung  der  in  Nutzung  stehenden  Wirtschaftsboden 
überhaupt.  Nicht  allein  bodenkundliche  Spezialarbeit,  sondern  gerade  auch  bodenbio¬ 
logische  Freilandarheit  dürfte  in  dieser  Hinsicht  erforderlich  sein;  dabei  stehen  im 
Vordergrund  die  Kulturtechnik,  die  Meliorationsmassnahmen  und  schliesslich  heute 
lebensnotwendig  gewordene  Wasserhaushaltsforschung.  Weitere  Einsatzmöglichkeiten 
für  den  bodenbiologischen  Techniker  dürften  gegeben  sein  der  Nutzbarmachung  ari¬ 
den  Gebiete,  bei  der  Erarbeitung  neuer  Kompostierungsverfahren,  auch  bei  der  heut¬ 
zutage  sehr  aktuellen  Kompostfabrikation  aus  städtischen  und  industriellen  Abfällen. 

Voraussetzung  für  etwaige  Verbesserungsmassnahmen  überhaupt  ist  Durchführung 
einer  grossflachigen  Bodenbonitierung.  Fraglich  bei  der  biologischen  Bodenanalyse 
ist  eigentlich  nur,  ob  dafür  die  Bearbeitung  einer  einzigen  Tiergruppe  einmal  ausrei¬ 
chen  würde.  Es  scheint  so,  wie  wenn  dies  nicht  der  Fall  sein  könnte;  grossräumige 
und  mehrjährige  Freilanduntersuchungen  in  dieser  Richtung  noch  notwendig.  Ghila- 
rov  (1965)  gibt  bereits  eine  gut  fundierte  Übersicht  über  die  zoologischen  Methoden 
einer  derartigen  Bodendiagnose. 

VIII.  Dass  sich  die  Interessensphären  einer  technischen  Bodenbiologie  und  der 
entomologischen  Freilandforschung  berühren,  zeigt  sich  nicht  allein  bei  den  vord¬ 
ringlich  herangezogenen  Arheitsmassnahmen,  modern  in  erhöhtem  Masse  auf  dem 
Gebiete  der  Phytomedizin  und  des  Pflanzenschutzes.  Trotz  einer  anfänglich  harmlos 
erscheinenden  Wirkung  von  Pflanzenschutz-  oder  Unkraut-Vertilgungsmitteln  auf  die 
Bodenorganismen  ist  andererseits  gleichzeitig  auf  die  eventuell  aftretende  «Umschich¬ 
tung  des  Formenspektrums»  aufmerksam  zu  machen.  Vor  allem  gilt  es,  nähere 
Einzelheiten  über  die  etwaigen  Nebenwirkungen  auf  die  Bodenfauna  zu  erarbeiten; 
diese  sind  nur  zu  bekommen,  wenn  die  Auswirkungen  der  verschiedenen  Mittel  bei 
grossflächiger  Anwendung  und  über  längere  Zeitspannen  hinweg  und  besonders  bei 
unterschiedlichen  Witterungsbedingungen  untersucht  werden. 

IX.  In  unmittelbarer  Bezogenheit  zu  den  anfangs  skizzierten  Problemen  des 
Verlustes  an  naturnaher  Landschaft  in  der  industriellen  Umwelt  müssen  unsere 
Betrachtungen  letztlich  ausgerichtet  werden  auf  den  Landschaftsschutz  und  auf  die 
Landschaftspflege,  die  insgesamt  integrierende  Bestandteile  einer  Raumordnung  sind. 
Die  Bodenbiologie  als  ökologisch  fundierte  Wissenschaft  ist  ein  Pfeiler  der  Land¬ 
schaftsökologie. 

Bei  der  Ermittlung  der  Bodenfruchtbarkeit  und  der  damit  angeschnittenen  Frage 
nach  den  Möglichkeiten  der  Bodennutzung  für  agrarwirtschaftliche  Planungen  in  den 
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Tropen  bilden  vielfach  hydrographische,  bodenkundliche,  morphologische  und  vege- 
tationskundliche  Untersuchungen  die  Grundlage  für  Aussagen  über  den  Wasser¬ 
haushalt,  die  Landschaftsgenese,  die  Landschaftsökologie  und  die  Entwicklungsmög¬ 
lichkeit.  Es  fehlen  hierbei  noch  ausgesprochene  bodenbiologische  Beobachtungen/die 
gerade  in  den  Tropen  gleichfalls  festfundierte  Grundlagen  zu  liefern  und  bezüglich 
der  Bodenbonitierung  gute  Stützen  zu  geben  vermögen.  Hier  ist  also  ein  aussichtsrei¬ 
cher  Ansatzpunkt  für  die  praktische  Bodenbiologie  in  grossräumigen  Landschaftsge¬ 
bieten.  Damit  kann  die  bodenbiologische  Forschung  die  Landschaftsökologische  Aussa¬ 
gekraft  in  industriellen  Entwicklungsgebieten  weitgehend  unterstützen. 

Die  Bodenbiologie  kommt  aber  auch  im  Rahmen  des  Landschaftsschutzes  im  mit¬ 
teleuropäischen  Raum  zu  wesentlichen  Aufgaben.  Als  Beispiel  sei  die  Aufforstung 
von  Kippen  und  Halden  in  industriellen  Zentren  angeführt.  Nicht  überall  lässt  sich 
eine  Begrünung  von  Kippen  und  Halden  mittels  eines  Vorwaldes  durchführen,  be¬ 
sonders  nicht  ohne  bodenpflegerische  Massnahmen,  so  dass  hierbei  die  Einsatzmög¬ 
lichkeit  einer  technischen  Bodenbiologie  vollauf  gegeben  ist.  Andererseits  kann  die 
Ermittlung  der  Neubesiedlung  von  Halden  durch  die  Bodenfauna  für  die  Einschätzung 
der  bereits  durchgeführten  Meliorations-  und  Aufforstungsarbeiten  bedeutsam  sein. 

X.  In  mehrjährigen  Freilandarbeiten,  die  zu  meiner  kürzlich  erschienenen  Buch¬ 
veröffentlichung  mit  dem  Titel  «Praktische  Bodenbiologie»  führten,  habe  ich  den 
Eindruck  gewonnen,  dass  sich  die  ökologische  Grundlagenforschung  —  und  am  Beispiel 
der  entomologisch  stark  tangierten  Bodenbiologie  habe  ich  es  aufzuzeigen  versucht  — 
mit  Bezug  auf  wirtschaftliche  und  landwirtschaftsökologische  Aspekte  orientieren 
muss  an  grossräumigen,  langfristigen  Untersuchungen,  vor  allem  in  Zusammenarbeit 
mit  vielen  Nachbardisziplinen,  denn  nur  «Gemeinschaftsarbeit»  kann  hier  zu  festfun¬ 
dierten  Ergebnissen  in  einem  technisch-naturwissenschaftlichen  Zeitalter  führen. 


MIGRATION  OF  THE  AFRICAN  ARMYWORM  AND  OTHER  LEPIDOPTERA 
IN  RELATION  TO  SYNOPTIC  METEOROLOGY 

E.  S.  Brown,  Elizabeth  Betts,  R.  C.  Rainey 

(East  African  Agriculture  and  Forestry  Research  Organization , 

Nairobi,  Kenya;  Anti-Locust  Research  Centre,  London,  U.  K.) 

Patterns  of  seasonal  migration  of  Spodoptera  exempta  (Walker)  are  beginning 
to  emerge  from  biogeographical  studies  of  moth  catches  at  some  fifty  light-traps 
established  during  the  past  five  years  in  Kenya,  Uganda,  Tanzania,  Ethiopia,  the  So¬ 
mali  Republic,  South  Yemen  and  Zambia,  and  of  detailed  field  records  of  correspon¬ 
ding  infestations  of  larvae  (Brown  et  ah,  1964 — 1967).  Evidence  has  been  secured  of 
major  population  movements  over  distances  of  more  than  1,000  km  within  ten  weeks 
in  the  course  of  two  or  three  generations.  Emigration  from  breeding  areas  has  been 
observed  within  a  few  hours  of  emergence  (Brown  a.  Swaine,  1966),  with  some  evi¬ 
dence  of  subsequent  displacement  in  a  down-wind  direction.  Further  evidence  on  this 
point  has  been  provided  by  the  first  arrivals  of  moths  in  Kenya  and  Tanzania  in  No¬ 
vember — December,  which  have  shown  a  close  association  with  the  seasonal  onset  of 
the  North-East  Monsoon  in  four  successive  years;  and  the  appearance  of  moths  in 
northern  Ethiopia  and  the  surrounding  region  in  June  is  likewise  apparently  associated 
with  the  seasonal  establishment  of  the  South-West  Monsoon  in  this  region. 

These  two  major  seasonal  wind-shifts  are  local  manifestations  of  the  passage  of 
the  Inter-Tropical  Convergence  Zone,  where  winds  originating  in  the  northern  and 
southern  hemispheres  meet.  Circumstantial  evidence  thus  suggests  that  the  moths  fly 
down-wind  and  thus  concentrate  in  areas  of  wind  convergence,  which  normally  results 
in  rainfall.  The  vegetative  growth  of  the  host-plants  of  S.  exempta  ( Gramineae  and 
Cyperaceae)  is  rain-dependent,  so  that  the  survival  value  of  down-wind  migration  and 
concentration  in  areas  of  rainfall  and  fresh  plant  growth,  in  a  climate  which  may  be 
very  dry  for  the  remainder  of  the  year,  is  readily  apparent. 

A  number  of  other  Lepidoptera  provide  evidence  of  long-range  down-wind  displa¬ 
cements  associated  in  a  similar  manner  with  analogous  weather-systems  in  other  parts 
of  the  world.  Outside  the  tropics,  the  main  zones  of  convergence  in  temperate  latitu¬ 
des  are  those  of  travelling  westerly  depressions;  these  are  commonly  associated  with 
temporary  incursions  of  warm  air  from  lower  latitudes,  which  can  raise  temperatures 
above  flight  thresholds  and  thus  transport  insects  polewards,  as  first  indicated  by 
Melnichenko  (1936)  for  Loxostege  sticticalis  (L.)  in  the  Soviet  Union.  An  examination 
of  the  weather  situations  associated  with  particular  geographical  displacements  of 
Agrotis  ypsilon  (Rott.)  (India  Meteorological  Dept.,  1955;  Kapur,  1955;  Rainey,  1967; 
Rivnay,  1964;  Shaw,  1965),  and  of  Alabama  argillacea  (Hbn.)  (Davidson,  1967;  Pyenson, 
1940;  Servicio  de  Meteorologia,  Rio  de  Janeiro,  1966;  U.  S.  Weather  Bureau,  1967)  has 
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provided  evidence  of  migrations  in  temperate  latitudes  associated  with  the  convergence 
zones  of  westerly  depressions  and  of  tropical  migrations  towards  and  with  zones  in 
inter-tropical  convergence.  This  may  likewise  be  true  of  Spodoptera  exigua  (Hb.) 
(Hurst,  1964,  1965;  Mikkola  a.  Salmensuu,  1965;  Pearson,  1958). 

Extensive  recent  work  on  Mythimna  ( Leucania ,  Pseudaletia )  separata  (Walker), 
including  recaptures  of  marked  moths  at  distances  up  to  1,400  km  from  the  point  of 
release  (Kuang-po  Li  et  ah,  1964;  Lin  Ch’ang-Shan  et  ah,  1963)  has  demonstrated 
migration  towards  a  major  zone  of  convergence  across  northern  China,  which  is  consi¬ 
dered  meteorologically  as  the  local  equivalent  either  of  the  Inter-Tropical  Front  and/or 
of  the  Polar  Front  on  which  westerly  depressions  form. 


o  CTPECCOPHOH  POJiH  njioTHOCTH  nonyjiHijPiH 


V.  N.  Burov  —  B.  H.  EypoB 

(Bcecow3Hbiü  UHCTUTyr  3au\urbi  pacreHuü,  Jlenumpad,  CCCP) 

jlfjiH  BLiHcneniiH  xapaKTepa  H3MeHeHHH,  npoHCxo^Hiqnx  b  opraHH3Me  npn  nocTOUH- 
HOM  KOHTaKTe  c  ocoöhmh  joro  ®e  Bii^a,  n  Mo^eJinpoBamm  bthx  npopeccoB  ncnojiBsoBa- 
jihcb  rycemin,Li  KanycTHoii  cobku  ( Barathra  brassicae  L.),  oÖJiaftaioiqHe  ueTKo  BBipavneH- 
HOH  ^)a30B0H  H3MeHHHB0CTBI0.  OftHHOHHaH  (|)a3a  B03HHKaeT  npH  HHflHBHflyaJIBHOM  CO- 
^epjKaHHH  ryceHnn;  BHe  3aBHCHMOCTH  ot  pa3MepoB  ca^na  h  xapaKTepH3yeTcn  öojiee 
KpynHLiMii  pa3MepaMH,  3ejieHoii  hjih  HcejiTO-3ejieHOH  onpacKOH  ryceHnn;.  TpynnoBoe 
BoenHTaHHe^  ryceHnn;  npuBO^HT  k  o6pa30BaHmo  6ojiee  MejiKoñ  n  HMeiorqeñ  TeMHO-cepBin 
min  nepHLiñ  n,BeT  CTa^Hon  (|)a3Bi.  3aMeTHLie  pa3jmnnn,  Kacaiontnecn  pa3MepoB,  Beca  h 
KptijroBon  Harpy3KH,  oÔHapynîiiBaiOTCH  n  b  HMarmiajiBiHOH  (|>a3e  ocoöen,  Bbipam¡enHLix 
HHflHBHßyajiBHo  h  rpynnaMH. 

BoamiKHOBeHne  b  nonyjinpnn  ocoöen  «o^hhohhoh»  hjih  «CTa^non»  $a3Bi  Haxo^HTcn 
b  npnMon  3aBHCHM0CTii  ox  HcxoflHOH  njioTHOCTH  nonyjiHn.HH  ryceHnn;  CTapmnx  (IV — VI) 
B03pacT0B  n  ot  npoflOJijKHTejiBHocTH  npeÖBiBaHHH  nx  b  rpynne.  Ynie  npn  njioTHOCTH 
ÆBe  rycemipLi  Ha  caßOK  hohth  noJioBHHa,  a  npn  mth  ryceHnqax  Ha  caßOK  —  90%  oco- 
6en  npnoôpeTaeT  npirnHann  CTa^Hon  $a3Bi.  npn  stom  h  CTenem>  npoHBjieHim  CTa,n,H0CTH 
pejiHKOM  3aBHCiiT  ot  ypoBHH  njioTHOCTH.  Ecjih  npn  hjiothocth  HaceJieHHH  2 — 5  rycennn; 
Ha  caßOK  nacTb  ocoöen  HMeeT  cepyio  hjih  TeMHo-cepyio  onpacny,  to  npn  10—20  ryce- 
HHqax  Ha  ca^oK  npanTiinecKH  Bce  ocoôh  CTaHOBHTcn  yroJiBHo-nepHBiMH.  OueBiiftHo, 
ocHOBHoe  3HaneHiie  b  nponBJieHHii  a^eicra  rpynnBi  HMeeT  nacTora  HenocpeflCTBeHHBix 
BCTpen  HJIH  CTOJIKHOBeHHH  OCOÔeH  MeHîfty  COÖOH,  HTO  MOÎKeT  ÖBITB  npo,n;eMOHCTpiipoBaHo 
nyTeM  ii3MeHeHim  nojie3Hon  njiorqa^H  ca^na  npn  coxpaHeHHii  ero  oöi>eMa  HeH3MeHHLiM. 

rpynnoBoe  coftepHîamie  rycemin;  IV — VI  B03pacTOB  conpoBontgaeTcn  h  pn^oM  cy- 
rqecTBeHHLix  ÔHOJioninecKHx  H3MeHeHiin.  Ocoôn  CTaflHOÌi  cjiasBi  HMeiOT  Ha  15—20% 
ÔOJIBHiyiO  npO^OJIHiHTeJILHOCTB  pa3BIITHH,  HeM  BOCniITLIBaeMBie  HH^HBHAyaJILHO,  xapan- 
Tepii3yioTcn  3HaHiiTejiBHBiM  yMeHLmeHHeM  pa3MepoB  h  Beca,  hh3khm  coßepniaHneM  pe- 
3epBHLix  BeiqecTB,  b  nacTHocTH  —  îKiipa,  KOJiiiuecTBo  noToporo  cminiaeTcn  npnMepno 
Ha  30%. 

OaeBH^Ho,  Henocpe^CTBeHHOH  npnnHHon  H3MejmnaHiiH  ocoöen  npn  rpynnoBOM  boc- 
nHTaHHH  HBjineTcn  peanan  HHTencH(|)HKan,HH  oÔMeHHLix  npopeccoB.  npn  Bcex  BapuaH- 
Tax  nJIOTHOCTH,  npHBOAHipiIX  K  00pa30BaHHK)  CTaAHOH  $a3BI,  ypOBeHL  OÖMeHa  3HanH- 
TejiBHo  BLime,  nen  npn  HHfliiBH^yajiBHOM  BocnHTaHHH.  Tan,  ecjin  Ha  BTopoii  ßeiiB  nocjie 
jiHHBKH  Ha  VI  B03pacT  HHTeHCHBHOCTL  ftBixannn  oæhhohhbix  ryceHnn;  cocTaBJiH6T  Beerò 
650  M.T1/O2  Ha  1  r  ctiporo  Beca  3a  nac,  to  y  CTa^Hon  (f>a3Bi  (BocnHTamie  npn  hjiothocth 
5  h  10  ryceHnn;  Ha  ca^on)  btot  noKa3aTejiL  ^ocTHraeT  850 — 1100  mji  02/r  b  nac.  Pe3Ko 

H3MeHHeTCH  H  HOHHBIH  COCTaB  reMOJIHM(f)BI,  TaKHîe  HB.JIHIOiqHHCH  HOKa3aTeJieM  HHTeHCIIB- 
HOCTH  oÔMeiiHLix  npoqeccoB.  JfaHHBie  9.  B.  Thtoboh  noKa3BiBaiOT,  hto  npn  rpynnoBOM 
BOCHHTaHHH  COOTHOmeHHe  HOHOB  HaTpHH  H  KaJIHH  B  reMOJIHM(|)e  3HaUHTeJIBHO  (Ha  10 — 
20%)  BBime,  neM  npn  HHfliiBH^yaJiBHOM. 

BbicoKan  HHTeHCHBHocTB  OÖMeHa  b  coneTaHHH  c  yMeHBmeHneM  Beca  n  coftepuíamin 
pe3epBHBix  BeiqecTB  CBH^eTejiBCTByeT  0  tom,  hto  npn  rpynnoBOM  BocnnTaHim  npoiicxo- 
(gHT  MOÔHJiHsaqHH  h  ÔBiCTpau  TpaTa  3HepreTHuecKHx  pecypcoB  opraHH3Ma,  oneBHgHo, 
b  pe3yjiBTaTe  nocTOHHHoro  B030yHîAeHHH  n  noBBimemm  <|)H3HOJiorHTiecKoro  HanpuHiemm. 
Oö  otom  >ne  CBii^eTejiBCTByeT  h  tot  $aKT,  hto  JiiinojiiiTHHecKan  aKTiiBHOCTB  b  reno- 
jiHM(|)e  h  TKaHHx  ocoöen  cra^HOH  (J>a3Bi  0Ka3BiBaeTcn  3HauHTejiBHo  ôojiee  bbicokoh,  ueM 
y  OAHHOHHOH.  B  CBH3H  c  3THM  npe^CTaBJiHJio  SHaHHTeJiBHBiH  HHTepec  npocjie^HTB  Mop- 
(|)0.norHHeCKHe  H  $n3HOJIOriIHeCKHe  H3MeHeHHH  npn  HCKyCCTBeHHO  BBI3BaHHOM  coctoh- 
hhh  Hanpn>KeHHocTH,  hjih  CTpecce.  Oho  BBi3BiBajiocB  nepiiofliiHecKHM  (no  5 — 6  uac. 
b  cyTKii)  BparqemieM  HacenoMBix  BMecTe  c  cottepîKaïqHMH  hx  cocyji;aMH  Bonpyr  ropii30H- 
TajiBiioH  och  hjih  BCTpHxiiBaHiieM  hx  Ha  jiaôopaTopiiOH  Kanajine.  Ilpn  stom  3HaiiiiTejiB- 
Han  uacTB  ocoöen  npnoöpeTajia  Bce  Mop^ojiornuecRne  n  (|)H3nojiorHHecKiie  npii3HaKH 
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CTaAHon  $a3Li.  O^HHaKOBan  HanpaBJiGHHocTB  (JnisnojiornHGCKnx  npopoccoB  n  aHajiornn- 
HLIÏÏ  KOH6HHBIH  pe3yJIBTaT,  BHpaJKaiOmïïnCH  B  B03IinKH0Benmi  CTaAHOIÌ  $a3BI,  rOBOpHT 
O  TO/KA6CTB6HHOCTH  HpHHHH,  BBI3BIBaiOIH;nX  3TO  HBJI6HH6.  B  TO  ÎK6  BpGMH  HOHBITKH  HOJiy- 
HHTB  CTaßHyiO  $a3y  nyTGM  npOCTOH  HHT6HCH(|)HKaAHH  OÖMGHHHX  npOpGCCOB  y  OAHHOMHO 
pa3BHBaK>mHXCH  OCo6gH  3a  CH6T  HOMGmGHHH  IIX  B  yCJIOBIIH  ÖOJIGG  BBICOKOH  TGMHGpaTypM 
(25—28°  C)  HOJIOJKHTGJIBHBIX  pG3yjIBTaTOB  HG  ASIOT. 

ÜOJiyHGHHBIG  A^HHBIG  H03B0JIHI0T  HO-HOBOMy  HOAOHTH  K  nCTOJIKOBaHHIO  $H3HOJIOrn- 
HGCKOH  CyiHjHOCTH  OTpHIjaTGJIBHOrO  BJIHHHHH  nOMGX,  HJIH  HHTGp^GpCHIJHH,  BGAynjHX 
K  CHHJKGHHIO  CKOpOCTH  pOCTa  HOHyJlHAHH  HpH  B03paCTaHHH  nJIOTHOCTH  GG  HaCGJIGHHH, 

CBH3aB  3TO  HBJiGHHG  c  TGopHGH  CTpGCca  HJiH  oónjcro  aAanTan;HOHHoro  cnHApoMa  raHca 
Cgjibg.  PaöoTaMH  Hhtth,  XpncTHaHa,  KomKHHon  h  AP-  H0Ka3aH0,  hto  nGpeynjiOTHGHHG 
H  BBI3BIBaGMBIG  HM  HOCTOHHHBIG  nOMGXH  H  CT0JIKH0B6HHH  HBJIHIOTCH  CHJIBHBIMH  CTpGCCO- 
paMH  AJIH  pHAa  BHAOB  MJIGKOHHTaiOmHX.  (pGHOMGH,  aHaJIOTHHHBlH  (|)H3HH6CKOMy  CTpGCCy 
MjiGKonHTaioiAHX,  b  1958  r.  yAaJiocB  oÔHapyîKHTB  h  BnMGHTy  Ha  jiHHHHKax  aMGpnKan- 
CKoro  TapanaHa  ( Periplaneta  americana ).  Bojigg  ho3Ahhg  paöoTBi  IIlTGpHÖypra,  JlGBHca, 
Xccjiona  h  Pgh  yrjiyönjin  npGACTaBJiGiiHe  o5  3tom  hbjighhh,  noKa3aß,  hto  Aa?K6  cjiaÖBiG 

CTpGCCOpBI  HpH  HX  HpOAOJIJKHTGJIBHOM  AGHCTBHH  BGAyT  K  pG3KOMy  yCHJIGHHK)  o6mGHHBIX 
npOHiGCCOB,  nCTOIAGHHK)  BHyTpGHHHX  pG36pB0B  H  3HaHHT6JIBH0My  —  B  2 — 2.5  pa3a  —  yBG- 
JIHHGHHIO  COAepJKaHHH  aAGTHJIXOJIHHa  B  ÖpiOIHHOH  HGpBHOH  PGHOHKG  H  r6MOJIHM(|)G.  YbG- 
JIHHGHH6  COAepîKaHHH  aAGTHJIXOJIHHa,  KOTOpBIH  paCCMaTpHBaGTCH  $H3HOJIOraMH  HaCGKO- 
MBIX  KaK  npOTOropMOH,  HMGK)IH;HH  HGHpOryMOpaJIBHOG  AGHCTBHG,  OCOÖGHHO  HHTGpGCHO, 
TaK  KaK  oho  yKa3BiBaGT  Ha  ynacTHG  b  otbgthbix  hphchocoöiitgjibhbix  pGaKijHHX  opra- 
HH3Ma  HGpBHOH  CHCTGMBI. 

B  CBH3H  C  3THM  HGpBOCTGHGHHOG  3HaHGHH6  HMGIOT  HOJiyHeHHBIG  B  HaiHHX  HCCJI6A0- 
BaHHHX  AaHHBIG,  CBHAGTGJIBCTByK)in,HG  0  pG3KOM  —  HOHTH  Ha  40%  — HOBBIHIGHHH  COAep- 
JKaHHH  aAGTHJIXOJIHHa  B  rGMOJIHM(|)G  H  TKaHHX  ryCGHHH¡  CTBAHOH  $a3BI  nO  CpaBHGHHIO 
C  BOCHHTaHHBIMH  HHAUBHAyaJIBHO  ryCGHHH;aMH  OAHHOHHOH  (|)a3BI.  OTCIOAa  CTaHOBHTCH 
HOHHTHBIM,  HTO  B3aHMOACHCTBHG  OCOÖGH  B  HGpGyHJlOTHGHHBIX  HOnyjIHH,HHX,  HBJIHIOmGGCH 
CHJIBHBIM  H  HOCTOHHHO  AGÍÍCTByiOIHHM  CTpGCCOpOM,  BBI3BIBa6T  OTB6THBI6  aAaHTHBHBIG 
pGaKAHH  OpraHH3Ma,  BBipaJKaKHAHGCH  B  yCHJIGHHOM  npOAyn;HpOBaHHH  aAGTHJIXOJIHHa, 
HOBBIIHGHHH  pGaKTHBHOCTH  OpraHH3Ma  H  HHTGHCH^HKaiJHH  GTO  OÖMGHa.  0Ta  HGpBHHHaH 
poaKHiHH  0praHH3Ma  nOJIHOCTBK)  COOTBGTCTByGT  nGpBOH  $a36  «o6m;GH  aAanTaniHOHHOH 
poaKAHH»,  HOCHiAGH  Ha3BaHHG  CTaAHH  TpGBorn,  aßapHHHOH  cthahm  HJiH  «ajiapM-pGaK- 
AHH».  ECJIH  npn  HGnpGKpamaiOmGMCH  B03ACHCTBHH  pa3ApaJKHT6JIH  opraHH3M  HG  norn- 
ÖaGT,  HaCTynaGT  BTOpan  CTaAHH  —  CTaAHH  PG3HCTGHTH0CTH,  HJIH  COnpOTHBJIHGMOCTH, 
KOTOpaH  XapaKTGpH3yGTCH  HOBBIHIGHHGM  yCTOHHHBOCTH  K  CHGHiH$HHGCKOMy  (JaKTopy 
B03A6HCTBHH  H  HOHHÎKGHHGM  COnpOTHBJIHGMOCTH  K  APYBHM  $aKTOpaM,  T.  G.  OpraHH3M 
aAanTHpyGTca  k  hobbim  ycjioBHHM.  Tpgtbh  CTaAHH  —  hctohüghhg  —  HacTynaGT  b  tom 
cjiynao,  gcjih  bpgahog  aghctbhg,  xoth  h  BBiSBaBmGG  aAanTarpno  bo  BTopon  $a3c,  npo- 
AOJiHîaGTCH  AOCTaTOHHO  AOJiro  h  chjibi  opraHH3Ma  iiCHGpnBiBaiOTCH.  B  otoh  CTaAHH  /kh- 
B0TH06  OÖBIHHO  HOTHÖaGT  OT  HCTOm;GHHH  HJIH  HapaJIHHa,  KaK  3TO  HMGGT  MGCTO  HpH  OHGHB 
BBICOKHX  ypOBHHX  HJIOTHOCTH. 

Ectb  ocHOBaHHH  noJiaraTB,  hto  aHaJiornn  mokay  nGpBBiMH  CTaAHHMH  o6m;6H  aAan- 
TapHOHHOH  pGaKAHH  H  $a30B0H  H3MGHHHBOCTH  MOÎKGT  6bITB  paCHpOCTpaHGHa  H  Ha  APY^HG 
rpynnBi  HacGKOMBix,  b  nacTHOCTH  —  Ha  capaHHOBBix.  Cxoactbo  3THX  hbjighhh  ycyryö- 
JIHGTCH  H  TGM,  HTO  B  o5oHX  CJiyHaHX  OAHOTHnHBIG  ^)H3H0JI0rHHGCKHG  H  MOp^OJIOTHHGCKHG 
H3MGHGHHH  MOryT  6bITB  BBI3BaHBI  HG  TOJIBKO  CKyHHBaHHGM,  HO  H  APYrHMH  $aKTOpaMH, 
HanpHMGp  pa3Horo  THna  MGxaHHHGCKHMn  pa3Apa?KGHHHMH.  Moîkho  npGAHOJiaraTB,  hto 
$a30BaH  H3MGHHHBOCTB,  CBOHCTBGHHaH  BHAaM,  nOHyJIHpHH  KOTOpBIX  HaCTO  OKa3BIBaiOTCH 
HGpGynJIOTHGHHBIMH,  HBJIHGTCH  BBipaÖOTaHHOH  B  XOAÖ  3BOJHOHÌHH  aAanTaAHGH  AJIHTGJIBHO 
CyiH¡GCTBOBaTB  B  $a36  pG3HCTGHTHOCTH.  TOT  $aKT,  HTO  AJIH  B03HHKH0BGHHH  HpH3HaKOB 
CTaAHOCTII  nJIH  A-an  HOHBJIGHHH  OCOÔGH-paCCGJIHTGJIGH  y  pHAa  BHAOB  AOCTaTOHHO  JIHD3B 
KpaTKOBpGMGHHOrO  KOHTaKTa  0C06gH  MGHÍAy  COÖOH  (KaK  3TO  HMGGT  MGCTO  y  CapaHHOBBIX 
HJIH  TJIGH),  CBHAGTGJIBCTByGT  0  TOM,  HTO  aAaHTapHH  y  TaKHX  BHAOB  3aiHJia  GIAG  AaJIBHIG 
H  B3aiIM0A6HCTBHG  OCOÖGH  HrpaGT  y>KG  TOJIBKO  CHTHaJIBHyiO  pOJIB. 

TaKHM  0Öpa30M,  MOHíHO  3aKJHOHHTB,  HTO  B  nOnyJIHAHHX  HaCGKOMBIX,  KaK  H  B  nony- 
JIHAHHX  n03B0H0HHBIX  2KHBOTHBIX,  yBGJIHHGHHG  nJIOTHOCTH  HaCGJIGHHH  npHBOAHT  K  B03- 
paCTaHHK)  (|)H3HOJIOrHHGCKOrO  HanpHJKGHHH,  HTO  HGpG3  H3MGH6HHG  HGHpO-ryMOpaJIBHOTO 
paBHOBGCHH  BBI3BIBHGT  HapyiHGHHG  HOpMaJIBHBIX  ÎKH3HGHHBIX  $yHKH,HH  OpraHH3Ma.  J\ JIH 
n03HaHHH  3aK0H0MGpH0CT6H  AHHaMHKH  TEHCJIGHHOCTH  HOHyJIHIIHH  CyiH¡GCTBGHHO 
HG  CTOJIBKO  npHMOG  $H3HHGCK06  yTHGTGHHG  B3aHMOACHCTByiOII];HX  HHAHBHAyyMOB,  KaK 
TOT  $aKT,  HTO  npH  nGpGHaCGJIGHHOCTH  SHaHHTGJIBHO  CHHJKaGTCH  COHpOTHBJIHGMOCTB  HO- 
nyjiHpHH  no  OTHomonmo  k  APyrnM  HeßjiaronpnHTHBiM  ^aKTopaM,  KaK  aönoTHHGCKHM, 
TaK  H  ÖHOTIIHGCKHM. 

OhGBHAHO,  CTpGCCOpnaH  pOJIB  nGpGHaCGJIGHHOCTn  paCnpOCTpaHHGTCH  HG  TOJIBKO  Ha 
JIHHHHOHHBIG,  HO  II  Ha  HMaTHHaJIBHBIG  $a3BI  HaCGKOMBIX  H  OÖKHCHHGT  MHOrOHHCJIGHHBIG 
cjiynan  pG3Koro  chh>kghhh  hjioaobhtocth  caMOK  b  HGpGynJiOTHGHHBix  nonyjiHAHHX. 
y^HTBIBaTB  CymGCTBOBaHHG  TaKOTO  MGXaHH3Ma  CaMOpGTyJIHAHH  CKOpOCTH  pa3MH05KGHHH 
HpG3BHHaHHO  Ba>KHO  KaK  A^H  HOHHMaHHH  3aK0H0MGpH0CTGH  ABHÎKGHHH  HHCJIGHHOCTH 
OTAGJIBHBIX  HOnyJIHAHH,  TaK  H  AJIH  OpGHKH  pOJIH  OTACJIBHBIX  KOMHOHGHTOB  HpH  B3aHMO~ 

AGhctbhh  nonyjiHAHH  b  5hoh;gho3g. 
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njiOTHOCTb  nonyjiHUHH  n  oa30bah  h3Mehhhboctb  KAnycTHOñ 

COBKH  {BAR  AT  HR  A  BRASS  ICAE  L.) 


V.  N.  Burov,  E.  P.  Mokrousova  —  B.  H.  EypoB,  E.  n.  MoupoycoBa 
(Bcecojo3Hbiü  UHCTUTjjT  3auçuTbi  pacrenuù,  Jlenumpad,  CCCPJ 

06Hapy;KeHHaH  cpaBHirrejiBHo  HenaBHo  $a30Ban  H3MeHunB0CTB  ueinyenpBiJiBix, 
cxonnan  no  CBoeMy  <J)H3HOJiorHuecHOMy  CMHCJiy  c  TanoBon  y  capaHuoBBix,  coBepmeHHo 
no-pa3HOMy  oö-lhchhotch  oTnejiBHBmn  aBTopaMH.  Hapany  c  npencTaBJieHneM  o  (pa30Bon 
H3MeHUHB0CTH  nan  o  MexaHH3Me  peryjinnnn  nncjieHHocTH  nonyjiHnnn,  BCTynaiorneM 
b  ^encTBne  npn  bbicokhx  hjiothocthx  HaceneHHH,  ÔBiTyeT  n  jjpyron  B3rjinn,  pacneHn- 
Baioinnn  nepexon  H3  ohhhohhoh  <£a3Bi  b  CTa^Hyio  nan  pe3yjii>TaT  yjiyumaioinHxcH  ycjio- 
bhh  cym;ecTBOBaHHH.  Bojiee  Toro,  cym¡ecTByeT  npencTaBJieHne  o  nepBHUHon,  Benyinen 
pojin  (J)a30BHx  n3MeneHHH  b  n^saianne  uncjieHHOCTn  HaceKOMLix.  3ncnepnMeHTajiBHon 
npoBepne  3Tnx  npencTaBJieHnn  n  nocBHineHa  HacTomnan  paôoTa. 

B  KauecTBe  o6T>eKTa  nccnenoBaHnn  ncnoJib30Bajiaci>  nanycTHan  coBKa  {Barathra 
brassicae),  noTopan.  Kan  n  Mnorne  ^pyrne  cobkh,  oTJinuaeTCH  3HaunTejiBHBiM  nojiHMop- 
$H3mom  ryceHnn.  IJßeT  nocnenHnx  b  npnponHBix  nonyjiHnnnx  3Toro  Bnna  BapnnpyeT, 
Kan  npaBHJio,  ot  3ejieHoro  no  TeMHo-6yporo,  npnueM  cooTHomeHne  CBeTJiLix  n  tomhhx 
ryceHnn;  b  nonyjiHnnn  Ha  pa3HLix  BTanax  nojieôaHnn  ee  uncjieHHOCTH  HeonnHanoBO. 
B  ronni  MaccoBLix  pa3MHOîKeHnn  3aMeTHo  yBennunBaeTcn  nponenT  TeMHtix  ryceHnn;, 
npnneM  b  3HaunTejiBH0M  nojinuecTBe  hohbjihiotch  He  BCTpenaion^necn  b  oôbiuhbix  ycjio- 
BHHX  yro.TibHo-uepHLie  ocoôn,  OTJinuaiomnecn  k  TOMy  Hie  MemniHMH  pa3MepaMH,  éojiee 
BHCOKOH  aKTHBHOCTLK)  H  CKJIOHHOCTLK)  K  MHrpaiJHHM.  HpHUHHBI  B03HHKH0BeHnH  MOp- 
(JojiornnecKH  n  $H3HOJiorHuecHH  oTJinuaioinHxcH  $opM  bbihchhjiiicb  b  JiaôopaTopHBix 
3KcnepnMeHTax.  Ohbitbi  c  BJinnHneM  pa3JinuHBix  kopmoblix  pentHMOB  Ha  ryceHnn 
HOKa3ajin,  uto  nan  Ha  caMOM  ÖJiaronpnnTHOM  (jieôena),  Tan  n  Ha  HanMeHee  ôjiaro- 
npnflTHOM  KopMe  (ropox)  npn  HHnnBnnyajiBHOM  BocnnTaHnn  c  III  B03pacTa  n  no  onynjie- 
HHH  Bee  ryceHnnu  HMeiOT  npn3HaKn  oahhohhoh  $a3Bi  —  3ejieHyio  n  cepo-3ejieHyio 
oKpacny,  bbicohhh  Bee,  CHHHieHHyio  aKTHBHocTB.  Cxo^HLie  pe3yjibTaTLi  nasajio  n  rpyn- 
noBoe  BOcnmaHHe  ryceHnn  c  hjiothoctlio  no  5  ocoôen  Ha  canon.  B  oöonx 
cjiyuanx  BBiHiHBaeMocTB  ryceHnn  ßtuia  okojio  90%,  a  cooTHomeHne  hojiob 
npn6jiH3HTejibHO  1 : 1.  Ilpn  Tex  Hie  ycJioBnnx  nnTaHnn  n  toh  Hie  oCecneuemiocTH  ryce- 
HHn  KOpMOM  3aMeTHBie  CnBHm  B  CTOpOHy  nOHBJieHHH  CTanHOH  (J)a3BI  OÖHapyHiHBaJIHCB 
npn  nnoTHocTH  10  n  ocoôeHHo  20  ocoöen  Ha  canon.  B  nocjienHeM  cjiyuae  pa3BHBajincB 
TOJiBno  HeöojiBmiie,  TeMHOonpameHHBie  ryceHnnni  (ôojiee  50%  ocoôen  HMejin  yrojiBHo- 
uepHyio  onpacny).  3HaunTejiBH0  CHHHiajicn  Bee  ryceHnn  n  nynojion,  HapymajiocB  Hop- 
MajiBHoe  cooTHomeHne  hojiob.  He  oÖHapyHteHo  nocTOBepHBix  pa3JiHunn  b  npnuiOBon  Ha- 
rpy3ne  ôaôouen  H3  pa3HBix  BapnaHiOB  onniTa,  xoth  rpynnoBoe  BocnnTaHne  n  BeneT 
n  3aMeTH0My  cmiHieHnio  Beca  BBUieTaioinHx  6a6ouen.  ÜHTepecHo,  uto  npii3Hann  CTan- 
Hon  (Ja3Bi  noHBJiniOTCH  tojibho  npn  coBMecTHOM  BocnnTaHnn  ryceHnn  CTapniHX  (III — IV) 
B03pacT0B.  TyceHnnBi,  conepHiaBmnecn  rpynnaMH  b  I — II  B03pacTax  n  3aTeM  nepeBe- 
neHHBie  Ha  HHnnBnnyaJiBHoe  BocnnTaHne,  coxpaHHiOT  Bee  npn3Hann  onnHouHBix.  B  to  Hie 
BpeMH  BBiHîHBaeMOCTB  ryceHnn  I — II  B03pacT0B  npn  rpynnoBOM  BOcnnTamni  bo  mhoto 
pa3  BBime,  ueM  npn  HHnnBnnyajiBHOM. 

Enuia  cnejiaHa  nonniTna  HMHTnpoBaTB  <o$$enT  rpynnni»  nyTeM  C03namiH  nonoJi- 
HHTejiBHoro  MexaHHuecnoro  pa3npaHieHnn  n^H  onnHouHO  BOcnnTBiBaeMBix  rycemin.  npo- 
BonHMoe  c  III  B03pacTa  eHienHeBHoe  4— 5-uacoBoe  BpanjeHne  npoônpon  n  ryceminaMH 
Ha  cnennajiBHon  ycTaHOBne  (2  oöopoTa  b  MHHyTy)  npnBejio  n  conpanjeHHio  BBiHiHBae- 
MOCTH  ryceHnn  na  25%,  He3HauHTeJiBH0  chh3hjio  hx  Bec  n  BBi3Bajio  noHBJieHne  50% 
TeMHoonpameHHBix  ocoôen. 

npoBeneHHBie  ancnepnMeHTBi  naioT  ocHOBaHne  nojiaram,  uto  $a30BBie  H3MeHeHnn 
y  nanycTHon  cobhh  B03HnnaiOT  b  pe3yjiBTaTe  B3anMHoro  nencTBnn  ryceHnn  npyr  Ha 
npyra,  Mano  3aBHCHT  ot  ycjioBnn  nnTaHnn  n  hbjihiotch  ananTHBHon  peannnen  nonyjia- 
nnn  Ha  HeÔJiaronpnnTHoe  B03nencTBne  nepeHaceJieHHocTH.  noJiyueHHBie  Hanii  npenBa- 
pHTejiBHBie  naHHBie  o  B03HnnHOBeHnn  npH3HanoB  CTanHon  $a3Bi  y  ryceHnn,  He  HMeB- 
Hinx  HenocpencTBeHHoro  noHTanTa,  ho  HaxonnBrnuxcn  b  6jiH3noM  cocencTBe  Meniny 
coôon,  CBnneTejiBCTByiOT  o  bo3mohîhom  cnrHajiBHOM  nencTBnn  napacTarornen  hjiothocth, 
HanpaBJieHHOM  Ha  oôpa30BaHne  MnrpaHTOB  n  npenoTBpanjeHne  noHnypeHnnn  3a  nnni;y. 
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ECOLOGICAL  DISTRIBUTION  AND  STRUCTURAL  ADAPTATION  IN  THE 

CLASSIFICATION  OF  MECOPTERA 


G.  W.  Byers 

(University  of  Kansas,  U.  S.  A.) 

Structural  adaptations  of  head  and  mouthparts  of  Mecoptera  show  correlation 
with  feeding  habits,  behavior,  and  ecological  distribution  of  the  various  families  into 
nutritional  zones.  It  is  generally  supposed  that  Mecoptera  are  predaceous  or  that  they 
feed  on  dead  animal  matter.  While  this  is  true  of  the  large  families,  Bittacidae  and 
Panorpidae,  there  is  no  evidence  that  food  of  animal  origin  enters  into  the  diet  of 
mecopterans  of  any  of  the  other  seven  families.  Therefore,  it  is  suggested  that  the  fa¬ 
milies  of  Mecoptera  are,  and  during  most  of  the  evolution  of  the  order  have  been, 
primarily  phytophagous,  and  that  the  saprophagous  habits  of  Panorpidae  and  preda¬ 
ceous  habits  of  Bittacidae  are  relatively  recent  specializations. 

Panorpidae  have  a  very  long  rostrum  and  short,  thick  mandibles.  They  feed  by 
inserting  the  rostrum  into  dead  insects  and  devouring  internal  tissues  and  parts  of 
exoskeleton,  leaving  a  disarticulated,  hollow  shell.  Bittacidae  have  a  shorter  rostrum 
but  long,  hlade-like  mandibles.  They  are  predaceous  carnivores,  piercing  the  body  of 
their  prey  and  destroying  some  internal  organs  but  primarily  sucking  out  the  body 
fluids.  Larvae  of  both  families  are  saprophagous. 

Both  adults  and  larvae  of  Boreidae  feed  on  mosses.  The  adult’s  rostrum  is 
unusually  long  for  a  plant-feeding  mecopteran,  and  bears  short,  thick  mandibles. 
Adults  of  Brachypanorpa  ( Panorpodidae )  are  also  phytophagous,  scraping  epidermis 
from  soft  leaves.  Larval  diet  of  Brachypanorpa  is  unknown  but  presumed  to  he  plant 
matter.  In  Panorpodidae ,  again,  the  rostrum  is  short,  the  mandibles  short  and  stout. 

Larvae  of  Choristidae  have  been  described  as  feeding  on  moss,  lichens  and  vege¬ 
table  debris.  Adults  of  Notiothaumidae  have  recently  been  taken  by  baiting  with  rolled 
oats.  Larvae  of  Apteropanorpidae  do  not  structurally  resemble  those  of  Boreidae  but 
do  occur  in  mosses,  and  the  adults  appear  on  snow  in  winter,  as  in  Boreus.  Nothing 
is  known  of  the  immature  stages  or  adult  food  of  Meropeidae.  In  these  four  families, 
the  rostrum  of  the  adult  is  relatively  short,  and  the  mandibles  are  short  and  thick. 
The  rostrum  in  Nannochoristidae  is  short  but  slender  and  sharp  pointed,  the  mandi¬ 
bles  short  and  removed  from  the  apex  of  the  rostrum;  and  the  insects  are  said  to  have 
a  liquid  diet.  The  inference  that  relatively  short  rostrum  and  short,  stout  mandibles 
imply  a  phytophagous  habit  is  supported  by  available  evidence,  but  the  evidence  is 
only  fragmentary. 

Species  belonging  to  the  phytophagous  families  and  to  the  Nannochoristidae  appear 
to  be  relicts,  the  ends  of  evolutionary  lines,  with  the  possible  exception  of  those  in 
the  Boreidae.  The  Panorpidae ,  having  adapted  the  saprophagous  habit,  seem  to  be 
more  successful,  on  the  basis  of  number  of  species,  geographic  range,  and  apparently 
continuing  spéciation.  And  the  Bittacidae ,  considered  the  most  recently  derived  and 
most  structurally  specialized  family  of  Mecoptera ,  show  the  greatest  geographic  range, 
numerous  species,  and  evidence  of  recent  and  continuing  evolution,  possibly  related 
to  the  fact  that  they  have  entered  a  different  nutritional  zone  and  are  predaceous 
carnivores. 


THE  TRADE  OF  BUTTERFLY  WINGS  IN  BRAZIL  AND  ITS  EFFECTS  UPON 

THE  SURVIVAL  OF  THE  SPECIES 

f 

J.  C.  M.  Carvalho,1  O.  H.  H.  M  i  e  1  k  e  2 

(National  Museum,  Rio  de  Janeiro,  Brazil;  Federal  University  of  Parana, 

Curitiba,  Brazil) 

Some  decades  ago  souvenirs  such  as  trays,  pictures,  brooches,  ash-trays  etc.,  deco¬ 
rated  with  butterfly  wings  sold  extensively  in  Brazil.  For  this  industry  over  50,000,000 
specimens  of  butterflies  are  killed  per  year.  Because  of  a  so  high  a  number  of  spe¬ 
cimens  collected,  especially  in  southern  Brazilian  forests  we  were  led  to  an  enquiry 
on  the  effect  of  this  sloughter  in  the  natural  populations  and  possibly  in  the  extinction 
of  some  species  of  a  number  of  Lepidoptera.  Our  conclusions  are  based  on  bionomie 


1  President  Brazilian  Foundation  for  the  Conservation  of  Nature.  Fellow  of  the 
National  Research  Council  of  Brasil. 

2  Contribution  N°  239,  Department  of  Zoology,  University  of  Parana.  Fellow  of  the 
National  Research  Council  of  Brazil. 
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data  (host  plant,  etc.),  harvest  period,  proportions  of  sexes  (both  in  nature  and  in  the 
laboiatory),  geographical  distribution,  collecting  techniques  and  field  observations  bv 
the  authors. 


Main  species  exploited 

rp.  Pnpilionidae:  Papilio  androgeus  Cramer,  P.  thoas  Linne  and  P.  astyalus  Godart. 
The  first  two  species  occur  all  over  Brazil  and  the  last  one  in  the  States  of  Rio  de 
Janeiro,  Minas  Gerais,  Mato  Grosso  through  Rio  Grande  do  Sul.  Males  are  captured  by 
the  thousand  chiefly  on  moist  sandy  beeches  along  river  margins.  Caterpillars  on 
Rutaceae  C Ruta ,  Citrus ,  Fagara ),  Aurantiaceae  and  Piperaceae  (  Piper).  Proportion 
of  sexes  in  nature:  30  males  to  1  female. 

Pieridae:  The  species  of  the  Phoebis  and  Aphrissa  are  the  most  requested.  They 
are  generally  caught  together  with  the  Papilio  species  mentioned  before.  They  occur 
all  over  Brazil.  Caterpillars  on  Leguminosae  —  Mimosoidea  (Inga,  Calliandra ),  Legu- 
minosae — Caesalpinoidea  (Cassia),  Capparidaceae  and  Cruciferaceae.  Proportion  of 
sexes  in  nature:  100  males  to  1  female. 

Nymphalidae  subfam.  Morphinae:  this  group  includes  butterflies  that  provide 
background  for  the  objects  mentioned  before.  The  white,  orange  and  greenish  species 
are  not  employed  in  so  great  numbers  as  the  blue  ones.  Males  are  attracted  by  waving 
a  blue  cloth.  Morpho  aega  (Huebner)  :  Espirito  Santo  through  Rio  Grande  do  Sul,  from 
March  to  April  and  October  to  December.  This  species  together  with  M.  portis,  M.  me- 
nelaus  and  M.  anaxibia  form  the  blue  backgrounds.  Caterpillars  on  Gramineae  (Bam- 
busa  riograndensis  Dutra,  Phyllostachys  mitis  A.  et  C.,  Chusquea  meyeriana  Rupr.  and 
Merostachys  burchelli  Munro).  Proportion  in  nature  of  sexes:  150  males  to  1  female. 
Morpho  anaxibia  (Esper.)  Espirito  Santo,  Minas  Gerais  and  Goiás  through  Rio  Grande 
do  Sul,  from  January  to  March.  Caterpillars  on  Euphorbiaceae  (Pera  glabrata  (Schott.) 
Baili.),  Lauraceae  (  Nectandra) ,  Erythroxylaceae  (  Erythroxylum  pulchrum  A.  St.  Hil.) 
and  Myrtaceae  (Eugenia).  Proportion  of  sexes  in  nature:  200  males  to  1  female.  Morpho 
catenarius  (Perty):  Säo  Paulo  through  Rio  Grande  do  Sul,  from  later  December  to 
March.  Caterpillars  on  Rhamnaceae  (Scutia  buxifolia  Reiss),  Leguminosae  —  Mimo¬ 
soidea  (Acacia  longifolia  Willd.,  Inga  semialata  Mart.,  Inga  sessilis  Mart.,  Inga  affi - 
nis  D.  C.,  Inga  uruguensis  Hook,  et  Arn.),  Leguminosae  —  Papilionoidea  (Dalbergia 
brasiliensis  Yog.)  and  Sapindaceae  (Cupania  vernalis  Camb.).  Proportion  of  sexes  in 
nature:  100  males  to  1  female.  Morpho  laertes  (Drury):  Paraiba  through  Säo  Paulo. 
In  Rio  de  Janeiro  seen  on  the  wing  from  late  December  to  middle  February;  in  Ala- 
goas  from  March  or  April  till  July,  whereas  in  Pernambuco  and  Paraiba  only  to  end 
of  May.,  Caterpillars  on  Leguminosae  —  Mimosoidea  (Inga  bahiensis  Benth.,  I.  edulis 
Mart.,  I.  marginata  Willd.,  I.  affinis  D.  C.).  Proportion  of  sexes  in  nature:  50  males  to 
August.  1  female.  Morpho  hecuba  (Linné)  flies  in  Amazonia  more  frequently  from  June 
to  Caterpillars  on  Menispermaceae.  Proportion  of  sexes  in  nature  must  be  same  as  in 
M.  hercules.  Morpho  hercules  (Dalman)  from  Espirito  Santo  through  Minas  Gerais  to 
Santa  Catarina  from  later  February  to  early  April.  Caterpillars  on  Menispermaceae 
August.  Caterpillars  on  Menispermaceae.  Proportion  of  sexes  in  nature  must  be  same  as 
menelaus  (Linné)  all  over  Brazil,  with  the  exception  of  Rio  Grande  do  Sul  and  some 
northeastern  States.  From  later  March  to  early  May  in  Rio  de  Janeiro;  from  February 
to  Santa  Catarina  from  later  February  to  early  April.  Caterpillars  on  Menispermaceae 
on  Erythroxylaceae  (Erythroxylum  pulchrum  A.  St.  Hil.).  Proportion  of  sexes  in  na¬ 
ture:  100  males  to  1  female.  Morpho  portis  (Huebner):  Rio  de  Janeiro  and  Minas  Ge¬ 
rais  through  Rio  Grande  do  Sul,  from  February  to  March  and  November.  Caterpillars 
on  Gramineae.  Proportion  of  sexes  in  nature:  150  males  to  1  female. 

Brassolinae:  Only  species  of  Caligo  are  used  for  individual  mounts.  They  occur 
all  over  Brazil,  the  species  most  frequently  captured  being  Caligo  beltrao  (Illiger) 
and  Caligo  mattia  (Godart).  The  former  from  Espirito  Santo  through  Rio  Grande 
do  Sul,  from  January  to  May  and  September  to  December;  second  in  Parana  through 
Rio  Grande  do  Sul,  from  January  to  March.  Caterpillars  on  Musaceae,  Zingiberaceae 
(Hedychium) ,  Gramineae  (Pennisetum)  and  Palmae  (Cocos).  Proportion  of  sexes 
in  nature:  10  males  to  1  female. 

Nymphalinae :  Species  of  Heliconius  occur  all  over  Brazil,  the  most  commonly 
used  being  H.  erato  phyllis  (Fabricáis)  and  H.  beskei  (Ménétriès).  The  former  from 
Maranhäo  through  Rio  Grande  do  Sul  and  the  second  from  Bahia,  Minas  Gerais  and 
Goiás  through  Rio  Grande  do  Sul.  Caterpillars  on  Passifloraceae.  Proportion  of  sexes 
in  nature:  5 — 20  males  to  1  female.  Species  of  Agrias  occur  all  over  Amazonia,  one  of 
them  going  as  far  as  Santa  Catarina.  Used  in  individual  mounts  owing  to  their  beauty 
and  rarity.  In  southern  Brazil  there  occurs  A.  sardanapalus  claudianus  Staudinger 
from  March  to  April  and  from  September  to  October.  Their  capture  on  top  of  hills  is 
done  by  means  of  fermented  baits  made  out  of  bananas  and  sugar  cane  juice.  Cater¬ 
pillars  on  Quiinaceae  (Quiina  glaziovii  Engl.).  Proportion  of  sexes  in  nature:  50  males 
to  1  female. 
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Conclusions: 

1.  With  exception  of  the  species  of  Heliconius,  only  males  are  captured  for  being 
more  showy  and  easier  to  collect.  Females  are  generally  less  visible  and  scarcer,  spen¬ 
ding  most  of  their  time  in  search  of  the  host  plant. 

2.  Laboratory  bred  females  appear  in  the  same  proportion  as  males,  including 
Morpho  species.  In  this  case  the  proportion  of  sexes  ranges  between  2  males  to  1  fe¬ 
male  and  1  male  to  2  females. 

3.  Considering  that  1  male  is  able  to  fertilize  several  females  one  is  led  to  believe 
that  the  survival  of  the  species  is  warranted  and  a  lowering  of  the  number  of  speci¬ 
mens  by  commercial  capture  has  been  insufficient  to  unbalance  populations  of  the 
species  mentioned. 

4.  The  main  factor  to  be  considered  in  this  case  is  deforestation  with  consequent 
elimination  of  host  plants.  This  factor  is  present  alarmingly  in  Brazil  and  it  affects 
not  only  butterflies  but  the  fauna  in  general.  Federal  and  State  Governments  have 
had  their  attention  called  to  this  fact  and  lately  steps  have  been  taken  both  in  educa¬ 
tion  and  law  enforcement  to  deal  with  this  situation. 


FACTEURS  CONDITIONNANT  LE  MAINTIEN  DES  SOINS  AUX  OEUFS 
CHEZ  LABIDURA  RIPARIA  (DERMAPTÉRE,  LABIDURIDAE) 

C.  Caussanel 

(Laboratoire  de  Physiologie  des  Insectes ,  Paris,  France) 

Labidura  riparia  n’abandonne  pas  sa  ponte,  le  femelle  lui  manifeste  des  soins 
particuliers,  elle  brosse  les  oeufs  avec  les  lacinias  maxillaires  ou  avec  les  tarses 
antérieurs,  déplace  les  oeufs  les  uns  par  rapport  aux  autres  et  les  transporte  en  paquets 
d’un  point  à  un  autre  du  nid.  Ces  soins  se  maintiennent  normalement  de  7  à  10  jours 
jusqu’à  l’éclosion,  à  condition  que  la  femelle  ait  été  bien  nourrie,  se  soit  accouplée 
après  une  parade  nuptiale  complexe,  et  que  certaines  conditions  écologiques  et  phy¬ 
siologiques  soient  remplies. 

La  femelle  recherche  et  réalise  un  habitat  particulier  pour  pondre  et  soigner  sa 
ponte.  Le  sable  doit  contenir  au  moins  2%  d’eau,  la  température  être  comprise  entre 
20  et  28°  C  et  l’air  posséder  une  humidité  relative  supérieure  à  70%.  L’insecte  creuse 
alors  une  logette  plus  ou  moins  profonde,  l’isole  totalement  de  l’extérieur  en  obstruant 
la  galérie  d’accès  avec  des  boulettes  de  sable.  Il  pond  ensuite  et  demeure  dans  cette 
enceinte  close,  chaude  et  humide,  sans  s’alimenter,  agressif  à  l’égard  de  tout  intrus, 
actif  vis  à  vis  de  ses  oeufs.  Chaque  femelle  se  place  dans  ces  conditions  strictes  à  cha¬ 
que  ponte,  de  2  à  7  fois  au  cours  de  sa  vie. 

La  variation  brusque  des  conditions  externes  ou  une  modification  de  l’habitat 
entraînent  une  perturbation  des  soins  et  même  leur  suppression,  la  femelle  abandon¬ 
nant  ou  le  plus  souvent  dévorant  ses  oeufs. 

Un  choc  thermique  à  5  ou  35°  C,  le  maintien  de  l’élevage  une  journée  dans  une 
atmosphère  très  sèche,  un  éclairage  brusque  ou  une  ouverture  du  nid,  un  déplacement 
de  la  ponte,  un  choc  même,  entraînent  généralement  la  destruction  des  oeufs.  Cette 
fragilité  des  soins  doit  constituer  un  facteur  limitant  pour  l’espèce  surtout  pour  les 
populations  des  plages. 

Le  maintien  des  soins  dépend  également  de  l’état  physiologique  de  la  femelle, 
en  particulier  du  stade  plus  ou  moins  avancé  de  l’ovogénèse  et  de  la  charge  neuro¬ 
sécrétion  de  la  pars  intercerebralis. 

Parmi  les  insectes  qui  pondent  et  sont  placés  dans  les  conditions  externes  optima 
un  certain  nombre  dévore  la  ponte  prématurément,  d’autres  prolongent  les  soins  à  des 
oeufs  qui  ne  se  développent  pas,  sans  doute  n’étant  pas  fécondés.  Nous  avons  étudié, 
par  dissection  et  dans  quelques  cas  par  l’histologie,  les  ovaires  et  le  système  neuroen¬ 
docrine  de  ces  cas  anormaux  et  les  avons  comparés  aux  cas  normaux.  Les  recherches 
en  cours  montrent  d’une  part  que  la  reprise  trop  rapide  de  l’ovogénèse  pourrait  être 
à  l’origine  de  certains  de  ces  troubles,  d’autre  part  que  la  charge  en  neurosécrétat  de 
4  paires  de  cellules  de  la  pars  intercerebralis  demeure  très  élevée  pendant  toute  la 
durée  des  soins  aux  oeufs.  Si  les  soins  se  prolongent  ces  cellules  neurosécrétrices 
demeurent  chargées  plus  longtemps,  s’ils  s’interrompent  elles  se  vident  prématurément. 

Ces  faits  nous  conduisent  à  émettre  une  hypothèse  sur  le  réglage  endocrine  de 
l’ovogenèse  chez  cette  espèce.  Comme  chez  Anisolabis  maritima  (Ozeki,  1958),  le  corpus 
allatum  règle  la  vitellogénèse.  Le  début  de  l’ovogénèse  pourrait  être  déclanché  par 
un  vidage  massif  de  la  pars  intercerebralis  à  la  fin  de  la  période  des  soins,  plus  tard 
que  chez  autres  insectes  ovipares.  Ce  décalage  rappelle  celui  observé  chez  les  insectes 
ovovivipares;  blatte  (Engelmann,  1957)  ou  mouche  (Possompès  et  coll.,  1967). 
Le  léchage  de  la  ponte  pourrait  être  la  cause  de  ce  retard,  agissant  de  la  même  façon 
que  les  oeufs  qui  séjournent  dans  la  poche  incubatrice  des  espèces  ovovivipares. 
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LES  DÉSÉQUILIBRES  D’ORIGINE  TROPHIQUE  PROVOQUÉS  PAR 
LES  TRAITEMENTS  PESTICIDES  DE  LA  PLANTE 


F.  Chaboussou 

(Station  de  Zoologie  Agricole,  Pont  de  la  Maye,  France) 

Les  théories  proposées  jusqu’ici  pour  expliquer  les  pullulations  d’Acariens,  de 
Pucerons  et  autres  insectes  à  la  suite  des  traitements  pesticides  (destriction  des  enne¬ 
mis  naturels  —  action  de  contact  —  effet  de  dispersion)  se  sont  relevés  insuffisante. 
Le  DDT,  par  exemple,  qui  entraine  souvent  des  multiplications  de  Panonychus  ulmi 
est  inoffensif  vis  à  vis  de  ses  ennemis  naturels:  les  Typhlodromus. 

Aussi  avons-nous  proposé  la  théorie  trophique  selon  laquelle  les  modifications 
physiologiques  et  biochimiques  de  la  plante  sous  l’action  du  produit  retentit  positi¬ 
vement,  par  voie  nutritionnelle,  sur  la  fécondité  et  la  longévité  de  l’Acarien  ou  de 
l’Insecte  qui  s’en  nourrit. 

En  effet,  à  la  suite  de  son  application  sur  la  plante,  et  de  sa  pénétration  dans  les 
tissus  foliaires,  sont  pesticide  —  qu’il  soit  fongicide  ou  insecticide  —  entraine  une 
distorsion  dans  le  métabolisme  du  végétal.  Selon  le  produit,  la  dose  utilisée,  et  le  stade 
de  la  plante  au  moment  du  traitement  ces  modifications  physiologiques  et  biochimiques 
seront  plus  ou  moin  accusées  et  plus  ou  moins  prolongées. 

Aussi  en  résulte-il  des  perturbations  dans  la  susceptibilité  de  la  plante,  aussi  bien 
vis  à  vis  de  ses  parasites  végétaux  qu’animaux  selon  la  nature  des  repercussions  d’une 
part,  et  celle  des  besoins  nutritionnelles  de  l’insecte  phytophage  d’autre  part,  la  ré¬ 
sistance  de  la  plante  pourra  se  trouver  soit  augmentée,  soit,  au  contraire,  diminuée. 
C’est  le  dernier  cas,  jusqu’ici,  a  surtout  —  et  très  naturellement  —  frappi  les  observa¬ 
teurs,  et  auquel  on  a  donné  le  nom  de  «desequilibre  biologique». 

Les  cas  contraires:  soit  l’augmentation  de  la  résistance  par  effet  trophique,  dû 
à  l’action  des  produits  sur  la  biochimie  de  la  plante  est  passé  inaperçu,  bien  que  réel. 

Par  des  expériences  de  plein  champ  d’une  part  et  par  des  élevages  en  laboratoire 
d’autre  part  nous  avons  pu  montrer  que  les  pullulations  d’Acariens  (P.  ulmi  et  T.  tela- 
rius)  étaient  effectivement  dûes  aux  répercussions  biochimiques  entraines  dans  la 
plante  (Vègne  ou  Haricot)  par  le  DDT,  le  parathion  et  le  carbamyl. 

Nous  avons  également  montré  que  sur  Vègne  les  dithiocarbamates  (ginebe,  ma- 
nebe,  propinebe)  entraînent,  par  rapport  aux  témoins  non  traités,  un  développement 
supérieur  de  l’oidium  (Uncinuta  necator ). 


OBSERVATIONS  SUR  LA  BIOLOGIE  DE  LTCHNEUMONIDE 
HEM1TELES  MELANARIUS  GRAV. 

V.  C  i  o  c  h  i  a 

(Station  de  Recherches  marines,  Agigea,  Romania) 

Dans  ce  travail  nous  donnons  les  constatations  sur  la  développement  postem¬ 
bryonnaire  de  Hemiteles  melanarius  Grav.  après  avoir  considéré  les  divers  larvaires, 
le  mode  de  parasitisme  et  l’accuplement.  Nous  remarquons  que  H.  melanarius  Grav. 
est  un  parasite  directe  des  chrysalides  du  Pieris  brassicae  L. 

Nous  avons  trouvé  beaucoup  de  chrysalide  de  Pieris  brassicae  L.  dans  le  district 
de  Neamt  (Bicaz  —  Chei),  Roumanie,  en  17  X  1956.  Dans  l’un  des  bocaux,  le  14  XI 
apparurent  9  femalles  et  2  mâles.  La  température  a  varié  pendant  ce  temps  entre  20 
et  24°  C.  Après  nous  avons  laissé  les  femelles  pour  a  piquée  18  chrysalides  de  Pieris 
brassicae  L. 

La  femelle  après  quelques  seconds  de  son  introduction  dans  l’éprouvette  s’est 
rapproché  pour  contrôler  la  partie  terminale  et  même  le  corps  entier.  La  durée^  des 
investigations  varie  entre  7  et  22  minutes.  Après  cela,  elles  montaient  dans  la  région 
des  ptérothèques  de  la  chrysalide.  Quand  la  femelle  eut  fixé  avec  précision  le  lieu  où 
elle  devait  piquer,  elle  commença  á  remuer  de  droite  à  gauche  les  segments  5 — 8  de 
l’abdomen  pour  introduir  l’ovipositeur.  Au  moment  de  l’introduction  plus  profonde  de 
l’ovipositeur  les  valves  s’éloignèrent.  La  durée  de  l’introduction,  du  commencement  de 
la  piqûre  jusqu’à  l’insertion  totale,  a  varié  de  9  à  59  minutes.  Les  15  femelles  observées 
sont  restées  sur  les  hôtes  de  1  à  55  minutes  (fig.  1).  Le  retrait  total  de  1  ovipositeur 
a  été  effectué  en  quelques  seconds  puis  la  pointe  a  tâtonné  les  bords  du  lieu  perforé 
en  laissant  un  liquide.  Après  l’animal  se  tournait  en  léchant  le  lieu  piqué  pour  boucher 
orifice. 
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Fig.  1.  Les  trois  stadies  de  l’oviposition  de  Y  H  emí¬ 
teles  melanarius  Gray. 


Fig.  2.  Hemiteles  melanarius  Grav. 

1  —  larve  de  lime  stadie;  2  —  larve  de  Illmes  tadie;  3  —  prèpupe. 


Les  oeufs  sont  allongés,  renflés  au  pôle  dystale.  Au  pôle  proximale  se  trouve  un 
appareil  de  fixation.  Ils  sont  d’un  blanc  laiteux. 

Les  larves.  —  Nous  n’avons  pas  observé  le  1-er  stade  larvaire. 

II  -ème  stade:  5  jours  après  la  ponte.  L’orifice  buccal  se  trouve  sur  la  partie  vent¬ 
rale,  à  l’extrémité  du  lobe  céphalique,  tandis  que  dans  la  partie  antéro-darsale  se  trouve 
les  deux  antennes  larvaires.  Le  corps  transparent  est  formé  de  14  segments,  en  comp¬ 
tant  le  lobe  céphalique.  Sur  les  segments  5 — 13  on  trouve  des  stigmes  respiratoires. 
L’ensemble  des  tranchés  est  visible  (fig.  2,  1). 

IÏI-ème  state:  á  16  jour  (fig.  2,  I),  la  larve  présente  14  segments  en  comptant  le 
lobe  céphalique,  à  8  orifices  respiratoires.  Sur  les  segments  de  2  à  13  se  trouvent  des 
petites  épines.  Eli  a  7  mm. 

Stade  de  prépupe  (48  heures  avant  l’inpupe,  fig.  2,  3). 

La  larve  est  jaune.  Ses  segments  ont  des  épines  courtes  et  des  rides  longitudinales. 
Les  4  premiers  segments  sont  presque  glabres.  Sur  le  2-ème  segment  se  trouvent  deux 
taches  rouges.  Le  5-èine  segment  s’est  rétracté  en  partie.  Elle  a  déjà  un  mince  cocon 
dans  lequel  elle  reste  immobile. 

Stade  de  pupe:  à  29  jours,  le  corps  est  jaune.  Le  mésothorax  et  les  segments  abdo¬ 
minaux  1—5  sont  blancs.  Les  écaillettes,  le  scutellum  et  le  postscutellum  sont  à  peu 
près  formés  et  le  futur  segment  intermédiaire  a  quelques  rides  qui  rappellent  les  fu¬ 
tures  côtes. 

Le  cocon  est  de  7  mm  longueur;  sa  largeur  est  de  2.5  mm.  Les  cocons  sont  situés 
dans  la  partie  antérieure  de  la  chrysalide. 

Dans  un  intervalle  de  30  à  91  jours,  les  adultes  sortaient  des  cocons  en  coupant 
avec  leurs  mandibules  la  paroi  soyeuse  jusqu’à  la  fermation  d’un  orifice.  La  sortie  du 
cocon  dure  20  minutes.  Tous  les  exemplaires  sortis  par  l’orifice  fait  par  le  premier. 

La  variation  de  la  durée  de  développement  de  30  à  91  jours  dans  les  conditions 
de  températures  de  25 — 16°  G  nous  montre  que  cet  ichneumonide  se  développe  en  cap¬ 
tivité  en  fonction  des  circonstances  survenues  dans  le  cadre  d’un  laboratoire  de  lutte 
biologique  contre  les  insectes  nuisibles.  Nous  croyons  que  H.  melanarius  Grav.  pourrait 
être  utilisé  dans  la  méthode  biologique  de  lutte  contre  les  Piérides. 


EHOJIOrPIHECKHE  OCOEEHHOCTH  IIAPA3HTHPyiOIIi;HX  JIHHHHOK  XHPOHOMHß 

B.  Czeczuga  —  E.  Menyra 

(Kacßedpa  ôuojiosuu  MeduyuncKoü  anadeMuu  e  Ee/iocrone,  Ilojibuia) 

IIpeÔLiBaHHe  HeKOToptix  jihhiihok  xnpoHOMiiji;  nofl  paKOBHHoñ  pa3JinHHtix  bii^ob 
npecHOBO^HLix  MOJiJiiocKOB  ( Radix  peregra  Mull.,  Physa  fontinalis  (L.),  Radix  ovata 
Drap.)  ôbijio  ynœ  OTMeneHo  patitine  mhommh  aBTopaMH  (Bernard,  1911;  Benthem-Jutt- 
ing,  1938;  Guibe  1942;  Czeczuga  i  Bobiatyñska-Ksok,  1965).  Hx  Hccjie,n,OBaHHH  b  ochob- 
hom  orpaHnuHBajiHCB  onncaHneM  xo3neB,  b  Tene  KOToptix  ômjih  BCTpenenti  jihhiihkh  xh- 
pOHOMHfl. 

Mm  b  cbohx  nccjieftOBamiHx  CTpeMHJinct  oôpaTHTt  ocoôoe  BHHMaHne  na  3KOJioriiio 
il  ônojiornio  napasiiTiinecKiix  jihhiihok  Cryptochironomus  ex  gr.  pararostratus ,  a  Tarnte 
Ha  rnflpoxHMHuecKiie  ycjioBnn  Bo^oeMOB,  ii3  KOToptix  ôpajicn  MaTepnaji  æjih  nccjie^oBa- 
HHH,  na  B03paCTII0H  COCTaB  JIHHIIHOK  H  HX  nJIOTHOCTL  B  OTfleJIBHLIX  BHftaX  MOJIJIIOCKOB. 
Etuia  HccjießOBaHa  Tatum  Mop^ojionin  rojiOBHtix  tancyji  y  jihhiihok  pa3Horo  B03pacTa 
h  KOJiHuecTBeHHLie  oTHomeHHH  reMornoÔHHa  h  rjiiiKoreHa.  Hamii  nccjieflOBaHHH  npoBO- 
flHjinct  b  1962—1965  rr.  Ha  ,I(ohjihji;ckhx  npytjax  b  otpecTHOCTHx  r.  BejiocTOta.  B  9thx 
npygax  npeoôJiaAajm  CJie^yioique  bh^m  mojijiiockob:  Galba  palustris,  Limnaea  stagnalis 
il  Radix  auricularia. 

B  jieTHHe  MecHpti  1962  r.  CTeneHt  3apaiKeHH0CTH  tojieôajiact  ot  15.2  /jo  18%. 
B  1964  r.  b  TeJie  G.  palustris  h  G.  stagnalis  jihhhhkh  Criptochironomus  ef  gr.  pararos¬ 
tratus  oÔHapy/KeHti  ôlijih  jmmt  b  OT^ejittitix  cjiynaax.  Ilo3TOMy  namn  ^ajitHenmiie  nc- 
CJieAOBaHHH  orpaiiHHHJiHCt  nonyJiHpiieH  Radix  auricularia. 

B  1965  r.  6 tur o  nccjie^oBaHO  ôojiee  Tpex  tbichh  npeACTaBiiTejieii  3Toro  BH,n;a.  Ota3a- 
jioct,  hto  CTeneHt  3apaHiemiocTH  yflepiKHBajiact  ôojiee  iijih  neHee  Ha  ypoBiie  npe^ti^y- 
mnx  JieT  (11%). 

ZfajibHenmne  HaÔJiio^eHHH  Ha#  3apa>KeHHocTbio  mm  Bejín  nepe3  10  ßiieu  iianiiiiaH 
c  anpejin  (Tanmie  Jit^a)  ,0,0  BTopoii  nojioBHHti  Honôpn  1965  r.  (tor^a  npy/i;  noKptiJicn 
jitflOM).  B  nocjie^Hen  ¿jetage  anpejm  n  b  flByx  nepBtix  A^Ka^ax  Man  3apa>teHHOCTt 
R.  auricularia  JiHHHHKaMH  xnpoHOMim  KOJieôajiact  ot  1.9  flo  6.2%.  B  TpeTten  Hetäre 
Man,  HecMOTpn  Ha  to  hto  ôbijio  Hccjie/jOBaHo  410  mojijiiockob,  He  ôbijio  oÔHapynîeHo  hh 
oæhoh  jihhiihkh.  B  nepBOH  .getane  iiiohh  npoqeHT  3apa/KeHHH  mojijiiockob  B03pacTaji,  æo- 
CTnran  MatCHMyMa  b  TpeTten  fletare  iiiojih  (17.2%).  B  aBrycTe  biiobb  HacTymuio  yMeHt- 
meHiie  3apa?teHH0CTH  (4.8 — 5.8%).  ITocJie  3Toro  CHOBa  ôbijio  3aMeHeiio  yBejiiiHemie 
c  MaKCHMyMOM  b  oKTHÔpe  (36.6%).  B  Honôpe  3apajKeiiH0CTt  yMeHtmaeTcn. 
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Ha  ocHOBaimn  imiepeHHn  ajihhbi  n  mnpHnti  tojiobhoh  Kancyjiu  jihhhhok  cjieAyeT, 
hto  b  Tejie  MOJunocKOB  jKHByT  jihhhhkh  Bcex  neTBipex  B03pacT0B.  AHajiH3npyH  pe3yjiB- 
Tam  SnoMeTpmecKnx  H3MepeHHH,  a  TaK?Ke  ii3MeHeHHH  3apajKeHH0CTH  b  0T,a;ejiLHije  ne- 
puoflti,  MOJKHO  KOHCTaTnpoBaTB,  hto  y  3THX  jihhhhok  BBijieT  miaro  nponcxoAHT  4  pa3a 
b  roA-  nepBBin  BBuieT  b  TpeTBen  ^eKa^e  Man,  BTopon  —  b  nepBoñ  ^ena/je  hiojih,  TpeTHH  — 
2-h  n  3-h  AGKaflBi  aBrycTa  h  1-h  A^KaAa  ceHTaópn.  HeTBepiBin  BBijieT  nponcxoAHT  b  ho- 
Hope.  nocjie  Ka>K,n;oro  BBiJieia  HaÔJiioAaeTcn  ôojiBmee  hhcjio  3apa>KeHHBix  mojijiiockob, 
OCOÖeHHO  JIHHHHKaMH  XHpOHOMHA  I  H  II  B03paCT0B. 

Mop^oJiornnecKHn  aHajiH3  rojioBHon  nancyjiBi  jihhhhok  III  n  IV  B03pacT0B  roBopHT 
o  HajiHHim  flByx  bhaob  jihhhhok  H3  poAa  Criptochironomus.  3to  6bijio  noATBepìK^eHO 
nojiy^ieHHBiMn  KyKOJiKaMn,  a  TaKJKe  b3pocjibimh  KOMapaMn. 

KoJin^ecTBO  reMorjioÖHHa  y  jihhhhok,  npeÖBiBaiorqHx  b  MOJUiiocKax,  KOJieöJieTcn  ot 
15  fl;o  20%  nx  cyxoro  Beca,  b  to  BpeMH  KaK  KOJinnecTBO  rjiHKoreHa  h3mghhjiocb  ot  5.4 
AO  9.2%  cyxoro  Beca. 


HEKOTOPBIE  A/JAnTAI^HH  BOJIOCHHBIX  KJIEIIJEÏÏ  ( LISTROPHORIDAE ) 
K  nAPA3HTHPOBAHHK)  B  HIEPCTHOM  nOKPOBE  rPBI3yHOB 


E.  V.  Dubinina  —  E.  B.  ^yônHHna 
(SoojiozunecKuü  uhctutijt  AH  CCCP,  Jlemimpad,  CCCP) 

BoJiocHHBie  KJieiAH  (ceM  Listrophoridae)  —  napa3HTBi  mepcTHoro  nonpoBa  MJieKonn- 
Taiomnx:  rpBi3yHOB,  MejiKHx  xhih;hhkob,  jieTynnx  MBirnen  n  cyMnaTBix.  CTporan  npnypo- 
EeHHocTB  KJiemeii  k  onpeAejieHHBiM  BHAaM  xo3neB  CBH3aiia  c  rjiyöoKoä  Mop$ojiorHne- 
ckoh  aAanTan;Hen  n  npoHBJineTCH  npeniA©  Beerò  b  HajranHH  cnen;najiH3npoBaHHBix  opra- 
HOB  npHKpenJieHHH  K  BOJIOCaM  X03HHHa. 

M3yneHHe  Mop<f)OJiorHH  KJienjeH  poAOB  Listrophorus  (noAceM.  Listrophorinae)  n  Schi- 
zocarpus  (noAceM.  Labidocarpinae)  noKa3ajio,  hto  y  hhx  iïMeeTCH  He  oahh  KaKon-jmôo 
opraH  $HKcan;HH,  Kan  sto  cnHTajiocB,  a  n;ejiBiH  KOMnjieKC.  Bojibhihhctbo  nacTeñ  Tejía 
ynacTByeT  b  yAepîKaHHH  b  bojiochhom  nonpoBe  xosamia.  OAHano  oahh  h  tot  îKe  opraH 
y  npeACTaBHTejien  pa3HBix  poAOB  HMeeT  pa3JiHHHyio  CTeneHB  pa3BHTHH  h  nrpaeT  pa3JiHH- 
Hyio  pojiB  b  3aKpenjieHHH  KJiemeä  Ha  BOJiocax. 

Ochobhbim  opraHOM  ^)HKcan,HH  y  BHAOB  poAa  Listrophorus  cjiyjKaT  chjibho  pa3BHTBie 
3a>KHMBi  rnnocTOMa  b  KOMHJieKce  c  KJianaHaMH  CTepHajiBHoro  njHTa.  06e  napBi  KJiana- 
HOB  C03Aai0T  HieJIOÔ,  H03B0JIHH)nHHH  KJiemy  CKOJIB3HTB  BAOJIB  BOJIOCa.  CMBIKaHCB,  KJianaHBI 
npoHHO  (J)HKCHpyiOT  KJiem;a  Ha  BOJioce.  KpionKOBaTO  H3orHyTBiMH  HoraMH  II  KJiem;  npn- 
AepîKHBaeT  bojioc,  no  KOTopoMy  abhjkgtch.  Horn  >Ke  I  Majio  H3MeHeHBi  n  bbihojihhiot, 
BepOHTHO,  OCH3aTeJIBHyiO  <J)yHKIi;HIO. 

y  KJiem;eH  poAa  Schizocarpus  HMeiOTCH  Te  îKe  3  Tnna  $HKcaTopoB.  Ho  3AecB  ochob- 
Hyio  (J)yHKH¡Hio  6epyT  Ha  ce6n  jianKH  hot  I  h  II,  npeACTaBJimomHe  Mom;HBie  3ajKHMBi, 
KOTopBiMH  KJiem  3aKpenJiHeTcn  Ha  BOJioce.  npn  ABHîKemiH  no  BOJiocy  KJiem;  yAepnm- 
BaeTCH  Ha  HeM  c  noMonjBio  2  nap  KJianaHOB  CTepHajiBHoro  rqHTa.  Pojib  nJiacTHHOK  rnno- 
CTOMa  3HanHTejiBH0  MeHBme,  neM  y  npeACTaBHTejien  poAa  Listrophorus. 

I^hkjibi  pa3BiiTHH  KJiemeô  pa3JiHHHBix  noAceMencTB  TaKHie  rjiyôoKo  aAanTHpoBaHBi 
K  ycjiOBHHM  hx  cym;ecTBOBaHHH.  y  poAa  Listrophorus  HaôJHOAaiOTCH  Hiin;eKjiaAKa  h  Aßy- 
HiiM(|)aJiBHoe  pa3BiiTne,  Kan  n  y  öojiBmiracTBa  CBo6oAHO>KiiByn]¡HX  Sacropriformes. 
KjiemH  3Toro  poAa  JKHByT  Ha  pa3JinnHBix  rpBi3yHax,  n  3bojhod;hh  hx  CBH3aHa  c  aAanTa- 
n;neH  otaojibhbix  bhaob  k  onpeAßJieHHBiM  THnaM  mepcTHoro  nonpoBa  pa3JinnHBix  xo3neB. 

y  KJiern;eH  poAa  Schizocarpus ,  o6nTaioni¡Hx  tojibko  Ha  oahom  X03HHHe  —  6o6pe,  npo- 
H30HIJI0  CHJiBHeñmee  H3MeHeHne  n;nKJia:  1)  oh  coKpameH  3a  cneT  jkhbopoîkabhhh  h  oa- 
HOHHM$ajiBHoro  pa3BHTHH;  2)  HaÔJiiOAaiOTCH  ABa  nyTH  pa3BHTnn  —  hojioboh  c  o6pa30- 
BaHneM  onjioAOTBopeHHBix  caMOK  h  napTeHoreHeTHnecKHH  c  o6pa30BaHneM  caMn;oB  hjih 
HeonJiOAOTBopenHLix  caMOK. 

HeAocTaTOHHan  hoabhîkhoctb  KJieni;eH  n  B03HHKaion];ne  b  cbh3h  c  3TnM  3aTpyAHeHHH 
bo  BCTpenax  jkghckhx  h  MyjKCKHx  ocoôen  npnBejin  k  bo3hhkhob6hhk)  nHTepecHenmeH 
öiiojiornnecKOH  ocoôeHHocTH.  CaMH¡Li  CKpenjimoTCH  c  jiHHHHKaMH  ôyAynpix  >KeHCKHx  oco- 
6efi  c  noMom¡i>K)  cnen;HajiLHLix  npncnocoôJieHHn:  hojioblix  npncocoK  caMn;a  h  npncocKO- 
o6pa3HBix  BBiCTynoB  Ha  cnmmoH  CTopoHe  jihhhhok.  B  CKpenjieHHOM  c  caMn¡OM  coctoh- 
hhh  îKeHCKan  jinnnHKa  npoAejiBiBaeT  BecB  nyTB  pa3BHTHH  ao  onjioAOTBopeHHon  caMKH. 
ÎKeHCKHe  HHM(J)BI  HHKOTAa  He  BCTpenaiOTCH  CaMOCTOHTejIBHO.  B  CBH3H  C  3THM  y  HHX 
peAyAHpoBajincB  HeoôxoAHMBie  ajih  saKpenjieHHH  b  mepcTH  opraHBi  —  hoth,  BeHTpajiB- 
HBie  rqHTBr,  nJiacTHHKn  riraocTOMa.  J^jih  cKpenJieHHH  c  caMpaMH  y  jkghckhx  hhm$ 
nneiOTCH  Tanne  me  opraHBi,  nan  n  y  jihhhhok. 

y  oco6eñ  pa3JiHHHBix  bhaob  opranBi  cnpenJiemiH  npoTHBonoJio>KHBix  noJioB  He  coot- 
BeTCTByiOT  Apyr  Apyry,  hto  oôecnennBaeT  penpoAyKTHBHyio  H30JiHn;ino,  Tan  hto  na  oa¬ 
hom  xo3HHHe  MoryT  cocym;ecTBOBaTB  Miiorne  6jiii3Kiie  biiabi. 
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rjiyßoKan  Mop^oJiornuecHan  cncijHajiHsaijHH,  npHBeflman  k  H30jihh;hh  OT^ejiLiiLix 
bh^ob  Ha  pa3HBix  xo3Heßax,  h  ^jiiiTejibHoe  coBMecTiioe  cocyni¡ecTBOBaHHe  napa3iiTa  n 
X03HHHa  CHOCOÖCTBOBaJIII  B03IIHKH0BeHIIK)  y  JIHCTO(]()Opim  TOHKHX  npHCHOCOÖJieHHH 
K  OÖHTaHHK)  B  mepCTH  OTAeJILHLIX  yUaCTKOB  Tejía,  pa3HHHJ|HXCfl  MHKpOKJIHMaTHHeCKH. 
TaK,  Listrophorus  grandior  JKHBeT  tojilko  Ha  HeöojitmoM  yuacTKe  mepCTH  y  ymeñ  oh- 
ÆaTpbi,  Tor^a  Kan  Tpn  ßpyrnx  BH^a  9Toro  po/ja  BCTpeuaioTCH  Ha  ee  TyjiOBnme.  Ha  6o6pe 
yflajiocb  ycTaHOBHTB  MHKpoapeajiLi  7  bh^ob  po^a  Schizocarpus. 


THE  FAUNA  OF  TICKS  IN  EAST  SIBERIA  AND  FAR  EAST 

N.  D.  Emeljanova  —  H.  ß.  EMejiBHHOBa 
(Irkutsk  Aniiplague  Institute  of  Siberia  and  the  Far  East,  USSR ) 


Twenty  nine  species  of  ticks  are  accounted  in  East  Siberia  and  the  Far  East.  By 
indication  of  their  hosts  the  ticks  are  divided  into  three  large  ecological  groups:  ticks 
of  birds,  of  mammals  and  of  euryzoid  species. 

11  species  of  ticks  are  known  out  of  bird  to  date.  The  biology  of  most  of  them  is 
known  only  fragmentary.  Distribution  of  ticks  is  connected  with  local  foci  of  specific 
biotopes,  occupied  by  birds  nesting  in  colonies,  or  by  those  nesting  separately,  but  ha¬ 
ving  permanent  nests,  the  hosts  of  which  possess  comparatively  high  and  stabile  num¬ 
bers  (individual  or  total  interspecific).  By  their  specific  choice  of  the  hosts,  ticks  of 
the  birds  are  represented  by  monozoid  and  stenozoid  species. 

Monozoid  species: 

1.  The  inhabitant  of  underground  burrows  and  nests  of  water-side  swallow  —  Ixodes 
( Pholeoixodes )  lividus  Koch.  Forest  and  steppe  zones  of  East  Siberia.  To  the  north  the 
tick  was  traced  a  little  further  than  60°  N.  lat.  (suburbs  of  Yakutsk). 

2.  The  inhabitant  of  the  nests  of  gray  starling  —  Ixodes  ( Pholeoixodes )  scalonae 
sp.  nov.  South  Primorje. 

3.  The  inhabitant  of  the  nests  of  jackdaw,  evidently  —  Ixodes  (. Pholeoixodes )  lago- 
dechiensis  Dzap.  In  Primorje. 

4.  The  inhabitant  of  nests  of  white  winged  crossbill,  evidently  —  Ixodes  sp.  Valley 
of  the  Bargouzin  river. 

5.  The  inhabitant  of  the  dry  mountainous  steppes  on  the  slopes  of  Baikal  moun¬ 
tains —  Ixodes  (. Pholeoixodes )  aff.  subterraneus  F.,  on  the  black  skew-bald  and  common 
stonechat. 

Stenozoid  species: 

1.  The  inhabitant  of  the  exposed  rocks  of  south-west  Transbaikal  region,  populated 
by  town  swallow,  rocky  pigeon,  stone  sparrow  and  the  nests  of  red-sach  swallow  sett¬ 
led  in  the  stone  buildings  of  the  border  area  in  Primorje  — Argas  vulgaris  Fil. 

2.  The  inhabitants  of  the  seashore  bird  colonies  on  the  ocean  and  sea  islands  and 
the  coast  —  Ceratixodes  uriae  White  and  Ixodes  ( Scaphixodes )  signatus  Bir.  Cases  of 
/.  signatus  brought  by  the  birds  to  the  suburbs  of  Khabarovsk  and  Vladivostok  are 
on  record. 

3.  The  inhabitant  of  the  nests  of  hazelgrouse,  capercailzie  and  other  taiga  birds 
of  the  Imansk  forestry  and  the  suburbs  of  Khabarovsk,  evidently  —  Ixodes  ( Ixodes ) 
pavlovskyi  Pom. 

4.  The  inhabitant  of  exposed  rocks  of  the  Baikal  and  the  Angara  region  mountains, 
populated  by  martlet,  rocky  pigeon  and  stannel  —  Ixodes  ( Scaphixodes )  berlezei  Bir. 

The  ticks  of  mammals  are  represented  by  stenozoid  and  heterozoid  species. 

Feeding  of  stenozoid  ticks  during  all  stages  of  their  development  is  carried  out 
on  more  or  less  homogeneous  circle  of  the  hosts.  To  these  are  referred: 

1.  The  inhabitants  of  the  Marmota  burrows  and  underground  dens  of  Carnivora 
and  others  —  Ixodes  ( Pholeoixodes )  crenulatus  Koch.  Dry  steppes  of  South  Transbai- 
kal  and  Tuva. 

2.  The  inhabitants  of  forest  litter  and  burrows  of  small  rodents,  Lagomorpha  and 
Insectívora  of  the  forest  area: 

a)  In  South  Primorje  —  Ixodes  ( Ixodiopsis )  pomerantzevi  Serd. 

b)  On  Kamchatka,  Kuril  islands,  Sakhalin,  in  Maghadan  region  and  Amur  river 
area  —  /.  (/.)  angustus  Neum. 

c)  In  central  part  of  East  Sayan  mountains  —  Ixodes  ( Ixodiopsis )  sp. 

d)  On  mountain  systems  of  West  and  East  Sayans  —  Ixodes  ( Exopalpiger )  triangu- 

liceps  Bir. 

Mature  forms  of  heterozoid  ticks  prefer,  as  a  rule,  hoofed  animals,  and  juveniles  — 
small  mammals  ( Rodentia ,  Lagomorpha ,  Insectívora  and  others).  The  inhabitats  of  the 
upper  layer  of  soil  and  its  plant  cover.  Conventionally  the  following  are  referred  to 
heterozoid  ticks: 
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1.  On  Kamchatka  —  Dermacentor  kamtschadalus  Neum.  Description  from  a  male 
tick  of  Ovis  nivicola  Each.  It  is  supposed,  that  the  young  stages  live  as  parasites  on 
small  mammals. 

2.  In  steppes,  with  developed  cattle  pastures  —  Dermacentor  nuttali.  01.  East  Sibe¬ 
ria  and  southern  part  of  Tuva. 

3.  In  forests,  affected  by  agricultural  settling  and  presence  of  cattle  —  Dermacen¬ 
tor  silvarum  01.  East  Siberia  and  the  Far  East. 

4.  In  broad-leaved  forests  of  South  Ussury  type  —  Haemaphysalis  neumanni  Donitz. 

Euryzoid  ticks  live  as  parasites  on  all  accessible  mammals,  birds  and,  in  some  ca¬ 
ses,  even  on  reptilies.  During  seasonal  migration  of  birds  they  are  carried  far  beyond 
the  limits  of  their  basic  area  of  population. 

1.  In  taiga  zone,  broad-leaved  forests  and  forest  and  steppe  regions  —  Ixodes  ( Ixo¬ 
des )  persulcatus  Sch.  East  Siberia  and  the  Far  East,  in  the  north  approaches  of  Yakutsk 
and  south  Kamchatka.  The  basic  area  of  population  of  this  species  are  interspersed 
with  foci  of  I.  (/.)  redikorzevi  01.  and  Ixodes  ( Ixodes )  sp.,  the  contours  of  which  are 
studied. 

2.  The  inhabitants  of  Amur-Ussury  and  South  Ussury  types  of  forests;  to  the  west  — 
separate  microcentres  are  traced  to  the  delta  of  Selenga  river  —  Haemaphysalis  con¬ 
cinna  Koch  and  H.  japónica  douglassi  N.  et  W.  The  first  species  is,  evidently,  brought 
the  birds  up  to  Yakutsk. 

The  biology  of  Dermacentor  asiaticus  Em.  et  Koz.,  Ixodes  ( Monoindex )  maslovae 
Em.  et  Koz.,  and  Ixodes  ( Ixodes )  sp.  is  unknown. 


AftAriTAIJHH  BHJfA  SCELIPHRON  DESTILL  AT  0R1UM  ILL., 
BLI3BAHHbIE  ETO  PACCEJIEHHEM  B  CEBEPHOM  HAIIPABJIEHHH 

A.  I.  F  o  m  i  t  s  c  h  e  V,  V.  A.  Minoransky-A.  H.  ®  o  m  h  n  e  b, 

,  B.  A.  MnHopaHCKHH 

(PocToecKiiü  eoe.  ynueepeurer,  CCCP) 

Sceliphron ,  othochih;hhch  K  ceMencTBy  poionpix  oc,  HBaaeTca  xapaKTepHtiM  lom- 
hlim  poflOM.  nonni  Bee  ero  npe^CTaBurejin  oOirraiOT  b  mapnnx  panoHax  A$phkh,  A3hh, 
AMepHKH.  Ornano  neöoJiLmoe  noannecTBO  bh^ob  npommao  b  Cpejtmoio  n  lOnmyio  Eb- 
pony,  Ha  KaBKa3,  b  lomHyio  Cnôiipn  n  flpyriie  panoHLi.  K  hhm  othociitch  h  obniKHOBeH- 
hlih  neaonen  —  S,  destillatorium.  Oh  npno6pe.Ti  pafl  aaanraBHLix  nepT,  flaBnmx  eny 
B03M0ÎKH0CTL  CyH]¡eCTBOBaTB  B  yCJIOBHHX  yMepeHHOrO  KJIIIMHTa.  Ha  TeppiITOpHH  COBeT- 
CKoro  Coi03a  o6bikhob6hhhh  neaonen  npomiK  na  ceBep  fantine  Bcex  6an3Kopo,n,CTBeH- 
HBix  BiiftOB.  B  HacTOHBgee  BpeMH  oh  oÖHTaeT  b  KUKHoii  CuOnpn,  Ha  KaBKa3e,  rore  eBponen- 
CKoii  nacra  CCCP,  ftoxo^H  ro  BopncoraeöcKa  (Boponemcnaa  obaacTt),  Ka3ami.  3a  npe- 
¡genaMH  OTMenemaBix  panoHOB  neaonen  BCTpenaeTca  b  MoHrojum,  Cpe^Hen  A3hh,  10m- 
hoiì  Eßpone,  b  CeBepHOii  A^pnne.  B.  B.  nonoB  (1950)  Ha3BiBaeT  ero  ftepHBaTOM  (jiayHBi 

nyCTBIHHOII  30HBI. 

npoHHKHyB  ¿jaaeno  Ha  ceBep,  S.  destillatorium ,  Tan  me  Kan  n  HeKOTopBie  ftpyrne 
npeflCTaBHTeaH  po,n;a  Sceliphron ,  noTepan  3ji;ecB  cbh3b  c  nepBOHanaaBHBiMn  npnpoftHBiMii 
MecTaMn  pa3MHomeHiia  h  cran  ciiHaHTponnBiM  bh^om.  IIo-BiifliiMOMy,  nMeHHo  cbh3b 
c  mnaaeM  neaoBena  ,n;ana  eiviy  bo3mohîhoctb  npomiKHyTB  b  HOBBie  panoHBi.  B  ochobhoh 
nacra  apeaaa  neaonen  crpour  rae3fta  b  ecTecTBeHHBix  ônoTonax  (noji;  HaKaoHHBiMii  naM- 
hhmh,  ycTynaMH  enaa,  b  neipepax  h  t.  æ.).  O^Hano  b  eBponencKon  nacra  CCCP  Hii3Kne 
TeMnepaTypBi  h  oôiiane  Baam  b  oceHHe-3HMHiiH  nepuoa  npenaTCTByiOT  ero  ycnemnoMy 
rHea^ocTpoeimio  h  pa3MHomeHiiio  b  Tex  me  ycaoBiiax.  Yme  b  CTpaHax  lOmiioii  EßponBi 
b  OCHOBHOM  BBimimaeT  h  cyipecTByeT  cimaHTponHaH  nacTB  nonyaapnn,  b  to  BpeMH  Kan 
oco6n,  jKHBymiie  b  ecTecTBeHHBix  ycaoBHHx,  BectMa  MaaonncaemiBi.  B  Kpaimiie  me  ce- 
BepHLie  nacra  apeaaa  npomiKaii  aiimt  nonyaapim,  iicnmonriTeaBiio  npncnocoÖHBmuecH 
k  mn3HH  b  neaoBenecKiix  nocTponnax.  B  Poctobckoh,  BopoHemcnon,  Boarorpa^cKon 
oOaacTHx  neaonen  CTpoiiT  rae3,ita  Ha  nep^anax  pa3nnnHBix  sdamili,  npnneM  noKpLiTiieM 
nocae^HHx  oöbihho  caymiiT  meae3o.  B  aerane  MecapBi  meae3iiLie  Hptimii,  cnabHO 
iiarpeBancb  ßiieM,  pe3K0  noBLimaroT  TeMnepaTypy  B03^,yxa  oiipyrnaroipero  rae3,ii,o.  npn- 
cnocobaeHiiHMii  k  nepemiiBaHHio  iiii3khx  TennepaTyp  hbhhiotch  CTpoiiTeaLCTBO  rae3Æ 
Ha  HenHBix  Tpybax,  ^LiMoxo^ax  n  ßpyrnx  xopomo  nporpeBaeMLix  b  3iiMHee  BpeMH 
xMecTax,  a  Tarme  flaiiTeaBHaa  ,n;nanay3a  anniiiiKii  nocae^Hero  B03pacTa,  yxo^arpen  na 
3HM0BKy  b  KOKOHe  (Aiianay3a  npo^oamaeTca  c  ceiiraOpa,  imor^a  c  moan— aBrycTa, 
p; o  Man — moria). 

nepen^H  k  cnHaHTponHOMy  o6pa3y  mn3HH,  neaonen  coxpaHiia  iienoTopnie  ocoöeH- 
HOCTH,  xapaKTepiiLie  ßaa  rHe3,gocTpoHTeaBCTBa  b  ecTecTBeiiHLix  ycaoBnax,  ho  nOTepaB- 
mne  3HaneHne  b  hoboiì  oöcTaHOBKe.  üocae  3aKynopKii  aneen  boatmiiHCTBo  rHe3,n;  jtaH- 
uoro  Biijia  3aMa3LiBaeTca  rpa3eBLiM  nonpLiTiieM  pa3aimHOH  Toamimti,  npimeM  Bee  no- 
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KptiTHfl  HepeflKo  npeBocxoflHT  Bec  riie3Aa  6es  Hero.  Ilo  ßaHHBiM  Yaara  (White,  1962), 
b  ycjiOBHHX  cnnaHTponH3Ma  sto  noKpBiTne  y  6jiH3KopoACTBeHHoro  sn^a  S.  pirifex  He 
3am;Hnj;aeT  rae3fl;a  hh  ot  napa3HTiniecKiix  HaceKOMBix,  hh  ot  BBicLixanna,  a  Taiane  ne 
cjiyjKHT  æjih  ero  nojmepiKaHHH  n  yKpenjieHHH.  Ilpn  CTpoiiTejiBCTBe  rHe3,n;  b  ecTecTBeH- 
HOH  o6cTaHOBKG  rpaseBoe  noKpBiTne  oßecneHHBajio  3$(jeKTHBHyio  3ain;HTy  ot  xhiijhbix 
JKynoB,  KJiem;eH,  MejiKnx  HaceKOMOH^HBix  ho3bohohhbix  h,  KpoMe  Toro,  b  onpe,n;ejieHHOH 
Mepe  npenHTCTBOBajio  ÖBiCTpoMy  npoHHKHOBeHHio  BJiarn  b  anenKH.  3tii  ycjiOBHH  b  cbh3ii 
c  nepexo^oM  k  CHHaHTponn3My  noTepajiii  CBoe  3HaaeHne,  n,  BepoHTHo,  no3TOMy  aacTB 
rHe3A  ocTaeTcn  He3aMa3amiOH. 

OÒBiKHOBeHHBiH  nejionen  h  neKOTopBie  Jtpyrne  npe^CTaBHTejin  pofta  Sceliphron  ^aiOT 
B03M0ÎKH0CTB  HpOCJie^HTB  OßHH  H3  nyTeH  HpOHHKHOBeHHH  SJieMeHTOB  TpomiHeCKOH 
(J>ayiïBi  b  yMepeHHBie  nrapoTBi. 


0  nPHMEHEHHH  KPHTEPHH  TJEIIJIOCOJJEPJKAHHH  B03ÆYXA 
nPM  OIJEHKE  TEnJIOBOrO  COCTOHHHH  CPEßBI 

N.  A.  Gluschenko  V,  Ph.  P.  U  s  p  e  n  s  k  i  j  —  H.  A.  T  ji  y  m  e  ir  k  o  b, 

O.  M.  Y  c  n  e  h  c  k  n  h 

(Hhctutijt  3auçuTbi  pacTenuü,  Tamnenr,  CCCP) 

B  CoBeTCKOM  CoK)3e  BBinojiHeHo  HecKOJiBKo  pa6oT  no  3HaneHHio  TenJiocoftepiKaHiìH 
B03,n;yxa  b  9KOJionin  HaceKOMBrx.  M.  B.  AjieKcaH,n;poB  (1964)  noKa3aJi,  hto  TepMOAHHaMH- 
necKHH  onTHMyM  öejioKOKOHHBix  nopoji;  TyTOBoro  mejiKonpHfta  Bombyx  mori  L.  cootbct- 
CTByeT  TenJiocofl;epHìaHHio  B03,nyxa  13.9  KKaJi/Kr  b  npe,n,ejiax  TeMnepaTypBi  21 — 30°  n  ot- 
HOCHTeJIBHOH  BJiaîKHOCTH  90 — 40%  HO  H3MepeHHHM  B  HepBOBOßHHX.  H.  A.  rjiymeHKo- 
BBiM  h  3.  Ca6npoBBiM  (1966)  ycTaHOBJieHo,  hto  hoctohhho  BBicoKaa  hhcjichhoctb  CTefcie- 


TeruiocodepotcaHue  6o3dyxa  6  nna/i/m  (cpedHee30L  denady) 


CxeMa  CBHseä  MeiK/iy  TeMnaMH  HapacTamm  hhcjighhocth  nayTHH- 
Horo  KJiema  h  Tenjioco,n;epìKaHHeM  B03,a;yxa. 

l  —  3aBHCHM0CTb  npnpocTa  hhcjichhocth  KJiema  ot  TenjioconepjKaraiH 
B03nyxa  cpejm  pacTemiñ  (oirraiviyM  14.5  KKaji/Kr) ;  2  —  3aBHCHM0CTb  npn- 
pocTa  3apa>KeHHbix  pacTeHHìì  ot  Temioconep>KaHHH  b  ncHxoMeTpnaecKoii 
6ysKe  MeTeocTaHpHH  (oimuvryM  13.0  KKaji./Kr). 


Boro  MOTBLJiBKa  Pijrausta  nubilalis  Ha6jiK»,n;aeTCfl  Ha  TeppHTopnax  co  cpe^HHM  TenJioco- 
^¡epHiaHHeM  b  niojie — aBrycTe  12.5 — 14.0  KKaji/Kr  npn  othochtgjibhoh  BJiaiKHOCTn  B03- 
Æyxa  b  3THX  MecHn;ax  He  HHJKe  50 — 60%  no  H3MepeHHHM  b  MeTeoôy^Ke. 

HnjKe  hphboæhtch  aaHHBie  o  3aBncnMocTii  TeMnoB  pa3MHOHìemiH  oÖBiKHOBeHHoro 
nayTHHHoro  KJiema  Tetranychus  telarius  L.  ot  Tenjioco^epHíaHHH  B03flyxa.  B  pa3JiHHHBix 
JiHTepaTypHBix  HCTOHHHKax  yKa3BiBaiOTCH  pa3JiHHHBie  aaHHBie  o  Hanöojiee  ÔJiaronpnaT- 
HBix  coneTaHHHX  TeMnepaTypBi  h  bjihikhocth  B03,o;yxa  ji¡jih  pa3MHOHìeHHH  oÖBiKHOBen- 
Horo  nayTHHHoro  KJiem;a:  P.  3.  Baccep  (1937)  — hjih  naòopaTopnn —  31—33°  h  35—40%, 
H.  B.  EoHßapeHKo  (1952)  — ftjin  TenjraijBi  (JleHHHrpa^;)  — 29—31°  h  45—55%,  0.  M.  Yc- 
neHCKHH  (1960)  —  /pra  xjionKOBoro  hojih  —  26 — 27°  h  62 — 65%. 

Meapiy  TeM  npn  nan^oìi  h3  Tpex  pa3JinaHBix  KOMÖnHaipm  TennepaTypBi  n  Bjia/KHO- 
CTH  B03^;yx  HMeeT  o/piHaKOBBie  noKa3aTejm  Tennoco^epiKaHiia  okojio  14.5  KKan./nr.  IÏ3 
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3Toro  cjieflyeT,  nTo  TepMOAHHaMnnecKHii  onTHMyM  oÖHKHOBeimoro  nayTHHHoro  KJiem;a 
no  xapaKTepncTHKaM  oKpyjKaiom;ero  B03Ayxa  cooTBeTCTByeT  KOHCTame  TenJiocoAepjKa- 
Hnn,  paBHoñ  14.5  KKaJi./nr  cyxoro  BOSAyxa  n  orpammeH  TeMnepaTypann  26—33°  n  BJiajK- 
HocTBK)  65—35%.  Ü0Ka3aTejin  TenjiocoAepjKaHHH  b  KKaji./nr  HaxoAHM  Ha  j— d-^narpaMMe 
npo$.  PaM3HHa. 

O.  M.  ycnencKHH  (1960)  noKa3aji  Ha  AnarpaMMax  3aBHCHM0CTt  npnpocTa  nncjieH- 
HOCTH  nayTHHHoro  KJienja  Ha  XJionnaraHKe  3a  flena^y  ot  cpeAHeAenaAHOH  TeMnepaTypti 
h  BJia/KHOCTn  B03Ayxa  cpeAH  pacTemiñ  n  npnpocTa  npon;eHTa  3apa>KeHHLix  pacTemm  ot 
TeMnepaTypti  n  BJiamHocra  no  H3MepeHHHM  b  CTaHAapraon  ncHxpoMeTpHnecKOH  öyAKe 
ÖJiHjKanmHX  arpoMeTeocTaHHiHH.  üepepaöoTaHHBie  no  noKa3aTeJiio  TenjiocoAepjKaHHH 
b  KKaji./nr  3th  MaiepnajiH  ncnojit30BaHLi  rjih.  nocTpoemin  rpa<|)HKa  cBH3en  MejKAy  TeM- 
naMH  napacTaHHH  nncjieHHOcra  KJiem¡a  n  TemiocoAep/KaHHeM  B03Ayxa.  Cbh3b  BupajKeHa 
npaBHJiLHon  ÖHHOMHHaJiBHOH  KpnBon.  Ilpn  cpe^HefleKa^HOM  TenJiocoAepnìannn  B03Ayxa 
cpeAH  pacTeHHH  14 — 15  KKaji./nr  hhcjighhoctb  KJiem;a  yBejinnnBaeTCH  3a  ^ena^y  b  10  pa3 
n  öojiee;  npn  cpeAHeAenaAHOM  TenjiocoAepìKaHHH  okojio  12.5  KKaJi./nr  (HeAOCTaTOK 
TenJia)  n  16.5  kksui./kt  (h3Öbitok  Tenjia)  pa3MHOìKeHHe  KJiem;a  noAaBJineTCH  n  npnpoAa 
nncjieHHOcra  He  HaöjnoAaeTCH. 

Ilo  H3MepeHHHM  TeMnepaTypBi  n  bjibikhocth  B03Ayxa  b  ncHxpoMeTpimecKon  öyAKe 
AJIh  pa3MH0>KeHHn  Kjiem;a  b  penpoAyKTHBHBin  nepnoA  pa3BHran  xjionnaraHKa  onraMaJiB- 
Hoe  TenjiocoAepjKaHne  okojio  13.0  KKaji./nr;  HeAOCTaTonnoe— 11  KKaji./nr  n  MeHBme;  H3- 
öbitohhog  —  15  KKaji./Kr  n  öoJiBnie. 


O  nPHHHHAX  BdlBlIIIEK  MACCOBOrO  PA3MH05KEHHH  rOPOXOBOÏÏ  TJIH 
(. ACYRTHOS1PHON  PISI  KALT.)  HA  TOPOXE  B  TATAPCKOH  ACCP 

O.  L.  Gorschevikova  —  O.  JI.  ropmeBHKOBa 
(Ka3ancKuü  cejibcnoxo3RÜCTeennbiü  uhctuti/t,  CCCP) 

BpeA  ot  ropoxoBon  tjih  b  Taïapnn  b  oTAeJiBHBie  roAu  HacTOJitKo  BejiHK,  hto  ropox 
npnxoAHTcn  CKamnBaTB  Ha  3ejieHBiH  KopM.  BMecTe  c  TeM  hphhhhbi,  cnocoöcTBOBaBnrae 
MaccoBOMy  pa3MHOJKeHHio  BpeAHTejiH,  Ao  cnx  nop  HeAOCTaTonHo  H3yneHBi.  Hanrn  neTBi- 
pexjieTHHe  (1964—1967)  nccjieAOBaHHH  noKa3ajra,  hto  MaccoBue  bchbuhkh  ropoxoBon 
TJIH,  nOMHMO  ÖJiarOnpHHTHOH  nOrOAKI,  CHJIBHO  3aBHCHT  H  OT  KOpMOBOro  pacTeHHH. 
B  MOMeHT  nepejieTa  KpBuiaTBix  ocoöen  c  MHorojieTHnx  öoöobbix  TpaB  na  ropox  b  Bep- 
xymeHHtix  jihctbhx  nocJieAHero  no  cpaBHeHHio  c  jihctbhmh  JHon;epHH  coAepìKHTCH 
öojibhihh  npon;eHT  boabi  (85%  npoTHB  65%),  oöm;ero  a30Ta  (4.5%  npoTHB  3.5%)  h  o6- 
njero  caxapa  (14.0%  npoTHB  4.0%). 

B  Tenemie  Bcex  neTBipex  JieT  nponcxoAHJio  HapacTanne  hhcjichhocth  BpeAHTejin: 
70—150—800  ocoöen  (MaKCHMajiBHo)  Ha  25  B3MaxoB  canna  b  cpeAHeM.  KpnBan  xoAa  hhc- 
jieHHOCTH  tjih  Ha  ropoxe  HocHJia  npKo  BBipaHìeHHBiH  BOJiHoo6pa3HBiH  xapaKTep,  npnneM 
BocxoAHin;aH  ee  nacTB  pacnaAajiacB  Ha  3  nacra:  1)  oneHB  MeAJieHHoro  nepBOHanajiBHoro 
pa3MHOJKeHHH  tjih,  2)  öojiee  hjih  MeHee  KpyToro  HapacTHHH  h  3)  CTpeMHTejiBHoro  hoat»- 
eMa  HHCJieHHOCTH. 

npn  HacTynjieHHH  Aa$HriHTa  BJiaìKHocTH  b  jihctbhx  ropoxa  oraocHTejiBHan  hhc- 
jieHHocTB  raen  npoAOjmmjia  B03pacTaTB,  oAHaKO  KoaijMÌmipreHT  pa3MH0ìneHHH  CHHJKajicn. 
HanòojiBiHHH  BpeA  ot  ropoxoBoä  tjih  HaÖJHOAajicn  npn  coBnaACHHH  hhkb  pa3MH0ìKeHHH 
tjih  c  ABeTeHneM  ropoxa  —  HanajioM  $opMnpoBaHHH  öoöob. 

Ha  ropoxe  ropoxoBan  tjih  nepBOHanajiBHo  nocejiHJiacB  Ha  BepxymenHBix  jihctbhx, 
KOTOpBIG  HO  CpaBHeHHK)  C  HHJKepaCHOJIOÌKeHHHMH  JIHCTBHMH  COAepJKajIH  ÖOJIBIHOH  HpO- 
n;eHT  Bcex  $opM  a30Ta  (ocoöeHHo  HeöejiKOBoro)  h  cboôoahbix  hmhhokhcjiot  (ocoöeHHO 
TpHHTO^aHa),  imeJiH  MeHBiHHH  npon;eHT  o6in;ero  caxapa  h  oÔJiaAajin  MenBineH  BOAoyAep- 
îKHBaiomeH  chocoôhoctbk)  h  cocymeH  cHjioH.  AHajiornnHaH  3aBHCHM0CTB  MejKAy  yrJie- 
BOAHBIM  H  ÖeJIKOBBIM  OÔMeHOM,  C  OAHOH  CTOpOHBI,  H  CTeneHBIO  nOpaHîeHHH  pacTeHHH 
TJiHMH  —  c  ApyroH,  HaôJiioAaJiacB  TaKîKe  h  MeîKAy  nyB ctbht e jibhbimh  h  y cTOHnnBHMH 
K  ropOXOBOH  TJie  COpTaMH. 

yneT  nncjieHHocTH  raen  Ha  12  copTax  ropoxa  (Ha  kotopbix  npon,eHT  3apaîKeHHBix 
pacTeHHH  KOJieôajiCH  ot  12  ao  100,  a  KOjranecTBo  ocoöen  na  oaho  pacTeHne  —  ot  5  ao 
30)  noKa3aJi,  hto  Me>KAy  npon,eHTOM  3apa>neHHBix  pacTemiñ  h  cTeneHBio  nopajKeHHH 
hx  TJiHMH  HaÔJiiOAaJiacB  npHMan  KoppejiHH,HH. 

B  BepxymenHBix  jihctbhx  ropoxa,  chjibho  nopanîeHHHx  raen  (ao  270  ocoöen  Ha  oaho 
pacTeHne),  CHHJKaeTCH  coAepaîamie  Bcex  $opM  a30Ta  h  oôm;ero  caxapa.  B  cjiaôo  nopa- 
HíeHHBix  pacTeHHHx  (7.2 — 16  ocoöen  Ha  oaho  pacTeHne)  coAepníaHHe  Bcex  $opM  a30Ta 
b  BepxymenHBix  jihctbhx,  HaoöopoT,  B03pacTajio,  a  coAepataHne  caxapa  yÔHBaJio  b  oc- 
HOBHOM  B  III  H  IV  JIHCTBHX. 

B  BepxymenHBix  jihctbhx  ropoxa  no  cpaBHeHHio  c  HHmepacnojiO/KeHHBiMH  h  y  ny.B- 
CTBHTeJIBHBIX  K  TOpOXOBOH  TJie  COpTOB  nO  CpaBHeHHIO  C  HeHOpaHîeHHBIMH  COOTHOmeHHG 
KOJinnecTBa  HeöejiKOBoro  a30Ta  h  MOHOcaxapoB  ôbijio  BcerAa  MeHBme. 
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Pamrae  cpomi  noceBa  ropoxa,  CKopocnejitie  copTa  n  $oc$opHO-KajiHHHue  yAo6peHHa 
ycKopHJin  co3peBamie  ropoxa,  yxy^maJiH  nmaHHe  TJien  n  cmuKajin  hx  hhcjighhoctb; 
3an03flaJILIH  nOCOB,  n03^HGCnGJIBIG  copTa  H  a30THBie  yßOÖpGHHH  ^GHCTBOBaJIH  B  npOTHBO- 
nojioHiHOM  HanpaBJiGHHH. 

OKTaMGTHJI  H  HPB,  npiIMGHGHHLIG  B  ff03G  500  r/ra,  nGpBBIH  —  B  $a3y  BKETHrHBaHHH 
MGJKAoy3Jinn,  a  BTopon  —  b  $a3y  pbgtghhh  b  3aBHCiiM0CTH  ot  noro^u  hmgjih  npoTHBo- 
pGHHBOG  JliGnCTBHG  Ha  HHCJI6HH0CTB  TOpOXOBOH  TJIH  H  Ha  ypOJKaH  TOpOXa. 


DIE  KÄFERFAUNA  DER  ALVARWÄLDER  ESTLANDS 


H.  HabGrman  —  X.  XaöepMaH 

(Biologische  Institut,  Academie  der  Wissenschaften  Est.  SSR,  Tartu,  UdSSR) 

I 

BiogGographisch  ist  Estland  der  boreomedionaler  Waldzone  der  Palearktis  angehö- 
rig.  BGständc  der  Waldfauna  spielen  in  der  postglazialen  Geschichte  unserer  Faunen¬ 
bildung  eine  bedeutende  Rolle.  Überwiegend  sind  sie  von  den  ostasiatischen  und  euro¬ 
päischmediterranen  Arborealrefugien  abstämmig  und  sind  in  Gange  des  Eindringens 
in  die  nördlichen  Gebiete  wiederholt  verändert  und  verärmt  gewesen. 

Auf  unserem  Territorium  haben  während  der  14.000  Jahre  seit  der  letzten  Verei¬ 
sung  (Würm-Valdai),  starke  Veränderungen  in  den  Waldtypen  sowie  in  Bewahrung 
der  Wälder  stattgefunden.  Am  Anfänge  der  Menschentätigkeit  war  das  Bewaldungspro¬ 
zent  Estlands  ca  85.  Es  fallt  schoon  im  XIII  Jahrhundert  auf  43%  und  im  XV  Jahr¬ 
hundert  sind  die  Urwälder  als  solche  vernichtet  worden. 

Die  heutzutage  für  das  nordwestliche  Estland  typische  Fohren-  und  Fichten-Alvar- 
wälder  haben  die  am  Ende  der  Atlantischen  Periode  kulminierenden  Alvar-Eichenwäl- 
der  ersetzt.  Die  ersten  wachsen  auf  Kalksteinboden  mit  einer  2 — 12  cm,  die  zweiten 
mit  einer  12—30  cm  dicken  Erdschicht.  Von  dem  Waldboden  ist  70—95%  mit  der  Moos¬ 
schicht,  25—80%  mit  der  Krautschicht  bedeckt.  Die  Moosschicht  ist  in  den  Fichtenwäl¬ 
dern,  die  Krautschicht  in  den  Fohrenwäldern  besser  entwickelt.  Die  Strauchschicht 
oder  der  Unterwald  besteht  aus  dem  Wacholder  mit  dem  Zusatz  von  Haselnuss,  Stein¬ 
quitte,  Jelängerjelieber  und  Birke. 


II 

Das  entomologische  Material  von  den  beiden  erwähnten  Waldtypen  und  dem  Mi¬ 
schtyp  ist  während  zwei  Jahre  von  Mai  bis  Oktober  zweimal  in  jedem  Monat  auf  6  Beo¬ 
bachtungsstellen  gessammelt  worden.  Als  Analyseeinheit  werden  von  der  Mosschicht 
alle  von  1  m2  gesammelten  Tiere,  von  der  Kraut-  und  Strauchschicht  die  mit  100  oder 
50  Streifkätscherschlagen  erfassten  abgezählt.  Im  ganzen  wurden  140  quantitative 
Fänge  bearbeitet. 

In  Jahresmittelwerten  war  die  Individenanzahl  der  Mesofauna  für  Moosschicht 
214,  für  Krautschicht  253.  Im  Vergleich  mit  den  entsprechenden  Zahlen  der  Laubwälder 
(192  und  370),  ist  die  Besiedlungsdichte  der  Moosschicht  höher,  die  der  Krautschicht 
doch  niedriger.  In  beiden  Schichten  sind  die  Käfer  mit  7%  von  der  gesamten  Indivi¬ 
denanzahl  vertreten,  wobei  ihre  Anzahl  im  Mai  und  August  am  grössten  ist.  Individen¬ 
anzahl  nach  stehen  die  Käfer  im  Vergleich  mit  den  anderen  Gruppen  der  Mesofauna 
auf  der  ersten  Stelle  in  der  Moosschicht,  auf  der  dritten  in  d^r  Krautschicht,  der  Arten¬ 
anzahl  nach  auf  der  ersten  Stelle. 

Von  den  in  den  nordwestlichen  Wäldern  Estlands  festgestellten  836  Käferarten 
sind  in  Alvarwäldern  46%  (381)  vertreten;  61%  von  ihner  sind  typeigen,  39%  sind 
gemein  mit  den  Käferarten  anderer  Waldtypen. 

Eine  allgemeine  Vorstellung  über  den  systematischen  Aufbau  der  Käferfauna,  die 
von  den  Vertretern  der  47  Familien  gebildet  wird,  gibt  uns  ein  Vergleich  der  Artenan¬ 
zahl  der  Familien.  Von  der  gesamten  Artenanzahl  381  bewältigen  die  Arten  der  4  Fa¬ 
milien  ( Staphylinidae  —  102;  Curculiouidae  —  61;  Chrysomelidae  —  35;  Carabidae  —  30) 
53%.  3  Familien  ( Elateridae ,  Lathridiidae ,  Coccinellidae)  sind  je  durh  12  Arten,  10  Fa¬ 
milien  durch  5 — 9  und  30  durch  1 — 4  Arten  vertreten.  Ca.  75%  der  Arten  entwickeln 
schwache,  20  mittelmässige  und  5%  starke  Populationen.  45%  der  Arten  sind  phytophag, 
33%  sind  Räuber  und  22%  schisophag. 

Der  Mittelwert  der  Artenanzahl  steigt  von  dem  Föhrentyp  an  (90)  über  den  Misch¬ 
typ  (106)  zu  dem  Fichtentyp  (122),  dementsprechend  die  mittlere  Individenanzahl  — 
299:736:1117.  Die  Verhältnisse  der  Mittelwerte  von  der  Individenanzahl/Artenanzahl 
sind  3.9  :  61  :  9.2. 

In  der  Moosschicht  steigt  der  Mittelwert  von  der  Artenanzahl/Individenanzahl  pro 
1  m2,  analogisch— 8/9.5 : 12.5/74.2 :  13.2/79.5,  wobei  in  dem  Fichtentyp  im  Vergleich  mit 
dem  Föhrentyp  die  Artenanzahl  auf  46%  steight,  die  Individenanzahl  sogar  fast  8  Mal. 


32  TpyAbi  XIII  M3K 


497 


Deswegen  sind  hier  die  Arten  mit  schwachen  Populationen  nur  mit  64 — 65%  vertreten 
und  in  dem  Fichtentyp  überwiegen  die  Arten  mit  mittelmässigen  (29—30%)  und  star¬ 
ken  Populationen  (6 — 8%).  Für  alle  drei  Typen  gibt  es  23  gemeinsame  Arten.  Davon 
sind  gleichmässiger  vertreten  5  Arten:  Xantholinus  tricolor ,  Trimium  brevicorne,  Othius 
lapidicola.  Stenus  rogeri  und  S.  geniculatus.  In  dem  Föhrentyp  entwickeln  etwas 
stärkere  Populationen  6  Arten:  Stenus  impressus,  S.  clavicornis,  Othius  punctulatus , 
Otiorrhynchus  ovatus,  Trachodes  bifoveolatus  und  Astenus  pulchellus.  Die  meisten 
Arten  der  Moosschicht  entwickeln  stärkere  Populationen  doch  in  den  Fichtenwäldern. 
Hier  dominiert  Micro  gioita  marginalis,  in  gewissen  Analysen  bis  zum  78%  der  gesamten 
Käferanzahl.  In  absteigender  Reihenfolge  der  Populationstärken  folgen  die  Arten:  Si- 
palia  circellaris ,  Strophosomus  rufipes ,  Rrachysomus  echinatus,  Calathus  micropterus , 
Otiorrhynchus  scaber,  Atheta  fungi ,  Notiophilus  biguttatus ,  Amischa  analis ,  Stenichnus 
collaris  und  Barynotus  moerens.  Die  Mittelwerte  der  Artenanzalil/Individenanzahl  per 
Analyse  sind  am  niedrigsten  im  Juli  (9/15),  am  höchsten  im  Mai  und  September  (12/53). 

In  der  Krautschicht  sind  die  Mittelwerte  der  Artenanzahl/Individenanzahl  pro  Ana¬ 
lyse  in  den  behandelten  Waldtypen  6.6/19.2;  9/25;  9/29.4.  Ebenso  höher  sind  sie  in  dem 
Fichtentyp.  Doch  vermindern  sich  die  Populationsstärken  der  Arten.  Mit  schwachen  Po¬ 
pulationen  sind  vertreten  66 — 76%  der  Arten,  mit  mittelmässigen  32 — 20%,  mit  starken 
2 — 4%.  Die  Arten  mit  mittelmässigen  Populationen  sind  am  meisten  in  den  Föhren  und 
Mischtypen  vertreten.  Es  gibt  20  gemeinsame  Arten  für  alle  Typen,  davon  sind  gleich¬ 
mässiger  verbreitet  6:  Dasytes  plumbeus ,  Athous  subfuscus ,  Phyllotreta  vittula,  Longi- 
tarsus  luridus ,  Chaetocnema  hortensis  und  Anthonomus  pubescens.  Verhältnismässig 
stärkere  Populationen  im  Föhrentyp  besitzen  Lythraria  salicariae,  Longitarsus  succineus, 
Chrysanthia  viridis ,  Anaspis  brunnipes ,  Dibolia  cryptocephala  und  Brachonyx  pineti. 
In  dem  Mischtyp  entwickeln  stärkere  Populationen  Bathophila  rubi  und  Cryptophagus 
abietis,  in  dem  Fichtentyp  Apion  flavipes  und  Malthodes  fuscus.  Im  Fichtentyp  ist  die 
Artenanzahl  am  höchsten  im  Mai  und  im  Juli,  fällt  im  August  und  Oktober. 

Von  den  46  Arten  der  Strauchschicht  haben  70%  schwache,  26%  mittelmässige  und 
nur  3  Arten  stärkere  Populationen,  nämlich  Rhynchaenus  alni ,  Polydrosus  ruficornis 
und  Corticarina  gibbosa.  Gleichmässiger  sind  verbreitet  Cryptophagus  abietis ,  Cortica¬ 
rina  similata  und  Phyllobius  arborator.  Charakteristisch  sind  Anthobium  ophthalmicum , 
Podabrus  alpinus ,  Limonius  minutus ,  Dryophilus  pusillus  und  Doryotomus  mela - 
nophthalmus. 

Am  niedrigsten  ist  die  Arten-  und  Individuenanzahl  im  Juni  und  steigt  danach 
beständig  bis  zum  September.  Im  Mai  sind  die  Zahlen  fiber  zwei  Mal  so  hoch  wie  im 
Juni.  Die  Fauna  der  Strauchschicht  spiegelt  am  geringsten  die  Eigenart  der  Waldty¬ 
pen  ab  und  ist  nur  etwas  Arten-  und  Individuenreicher  in  dem  Mischtyp. 

III 

Im  Vergleich  mit  den  anderen  untersuchten  Waldtypen  sind  die  Alvarwälder  Est¬ 
lands  am  reichsten  an  den  Käfern.  Ihr  Artenreichtum  überragt  sogar  die  der  Laubwäl¬ 
der  um  6%.  Massgebend  sind  dabei  die  Staphylinidenarten  der  Moosschicht,  derer  An¬ 
teil  um  9%  grösser  ist.  Daneben  sind  die  Arten  der  Rhynchophora,  Phytophaga  und 
Caraboidea  um  2 — 5%  minder  vertreten. 

Arealanalytich  dominieren  unter  den  Arten  mit  mittelmässigen  und  starken  Popu¬ 
lationen  die  Arten  mit  europäischer  Verbreitung,  im  Verhältnis  von  Moos-  bis  zur 
Strauchschicht  49:38:37%.  Ihnen  folgen  die  Arten  mit  Eure-Sibirischer  Verbreitung 
im  Verhältnis  39:31:28%.  Die  weitverbreitete  holarktische,  transpalearktische 
und  kosmopolitische  Arten  stehen  an  der  dritten  Stelle  im  Verhältnis  13:23:22%. 
Die  Arten  mit  Eurasiatisch-Sibirischer  und  Eurasiatischer  Verbreitung  sind  nur  in 
Kraut-  und  Strauchschicht  vorhanden,  im  Verhältnis  13  und  8%. 

Von  den  29  als  neu  für  Estland  festgestellten  Arten  sind  79%  Europäisch,  21% 
Euro-Sibirisch,  72%  der  Arten  besiedeln  die  Moosschicht,  66%  sind  Staphyliniden. 
Erwähnungswert  sind  die  boreomontanen  Stenus  coarcticollis  und  Oxypoda  soror , 
Europäische  Colon  brunneum ,  Liodes  rugosa,  Aleochara  fumata ,  Quedius  curtipennis, 
Meotica  exiliformis ,  Atheta  punctulata  u.  a. 

Von  der  Krautschicht  erwähnen  wir  den  östlichen  Dibolia  cryptocephala  und  die 
europäischen  Arten:  Anthobium  ophthalmicum ,  Malthodes  maurus  und  Longitarsus  lon- 
giseta ,  von  dem  Strauchschicht  Limonius  minutus ,  Dorytomus  tremulae,  D.  melanoph- 
thalmus  und  Rhynchaenus  alni. 

Eine  ausgeprägte  Massenart  der  Mooschicht  der  Alvar — Fichtenwälder  ist  Micro- 
glotta  marginalis  (39%  von  allen  gesammelten  Käfer).  In  der  Krautschicht  sind  Apion 
flavipes  mit  5%  und  Bathophila  rubi  mit  4%  vertreten.  In  Grenzen  von  2%  bleiben 
5  Arten:  Stenus  impressus,  S.  rufipes ,  Malthodes  fuscus ,  Xantholinus  tricolor  und  Si- 
palia  circellaris ,  in  Grenzen  von  1%  Longitarsus  luridus,  Otiorrhynchus  scaber,  Calathus 
micropterus,  Cryptophagus  abietis  und  Brachysomus  echinatus.  Alle  übrigen  Arten  sind 
unter  1%  vertreten. 

Am  ärmsten  an  Arten  und  Individen  sind  die  Alvar — Föhrenwälder,  am  reichsten 
die  Fichtenwälder.  Das  wird  hauptsächlich  von  den  Arten  der  Moosschicht  bestimmt, 
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deren  Anzahl  im  Fichtentyp  um  15%  höher  ist  als  im  Föhrentyp,  die  Individenanzahl 
sogar  um  82%.  Die  Differenzen  in  den  Arten-  und  Individenanzahlen  sind  in  den  Kraut- 
und  Strauchschichten  erheblich  geringer. 

Die  Alvarwälder  Estlands  sind  gewiss  die  am  besten  bewahrten  und  typischsten 
im  Baltischen  Gebiet.  Ihre  häufigeren  und  weitverbreiteten  Käferarten  betonen  den 
gemeinsamen  Charakter  der  Fauna  mit  der  borealen  und  boreomedialen  Waldfauna. 
Die  Eigentümlichkeit  der  Fauna  wird  durch  den  mit  bemerkenswert  hohem  Prozent¬ 
satz  vertretener  Europäischen  Element,  zu  dem  sich  einige  Steppenarten  hinzufugen, 
markiert. 

Die  faunistiche  Eigenartigkeit  der  Alvarwälder  ist  in  der  Käferfauna  der  Alvar- 
Fichtenwälder  am  stärksten  ausgeprägt,  besonders  durch  den  Artenkomplex  der  Moos¬ 
schicht.  Das  reichliche  Anteil  des  Europäischen  Elements  in  der  Fauna  bestätigt  die 
Abstammung  der  aktuellen  Alvarwälder  von  den  früheren  Alvar-Eichenwäldern,  von 
deren  Fauna  die  der  Moosschicht  am  vollständigsten  erhalten  ist. 

B.  Heudemann  —  see  vol.  Ill,  Symp.  D. 

SOME  WAYS  OF  ASSESSING  EFFICIENCY  OF  NATURAL  ENEMIES 

C.  B.  H  u  f  f  a  k  e  r,  C.  E.  Kennett 

(Division  of  Biological  Control,  Department  of  Entomology  and  Parasitology, 

University  of  California,  Berkeley,  U.S.A.) 

In  recent  years  a  major  challenge  to  existing  practices  in  biological  control  has 
been  made  that  threatens  to  greatly  impede  progress  in  this  field  at  a  time  when  it  is 
currently  gaining  new  impetus  and  vigor.  I  refer  to  work  of  Turnbull  and  Chant  (1961), 
Watt  (1965)  and  Turnbull  (1961)  in  particular.  On  their  view,  introductions  for  biologi¬ 
cal  control  should  never  be  made  except  after  the  most  exhaustive  study  and  only  the 
absolutely  best  enemy  species  should  be  introduced  for  they  claim  that  any  species 
less  efficient  that  the  best  can  only  interfere  with  the  latter  and  the  pest  will  be  more 
abundant  than  if  only  the  best  enemy  were  used.  It  is  time  we  dispel  this  empirically 
unrealistic  and  for  the  most  part  theoretically  unsound  hypothesis.  We  (Huffaker  a. 
Kenneth,  1966)  and  others  (Van  den  Bosch,  1968;  De  Bach,  this  congress;  Varley  a. 
Gradwell,  this  congress)  have  dealt  with  various  aspects  of  this  question  elsewhere. 
This  paper  is  not  specifically  addressed  to  this  question,  but  the  results  of  the  three 
very  practical  case  histories  of  biological  control  here  dealt  with  are  a  repudiation  of  — 
certainly  incompatible  with  —  that  thesis. 

For  22  years  the  authors  have  engaged  in  an  intensive  effort  to  find  and  use  ways 
of  quantifying  the  roles  of  parasites  and  predators  in  the  control  of  insects,  mites  and 
weeds.  The  form  of  suitable  documentation  in  such  work  is  subject  to  much  debate. 
One  group  of  ecologists  consider  that  correlation  analysis  alone  will  reveal  the  roles 
and  meaning  of  the  impact  of  introduced  enemies.  They  reject  the  use  of  experimental 
methods  as  a  disturbance  of  the  ecosystem.  Another  group  considers  that  experimen¬ 
tal  methods  are  essential;  that  interactions  may  mask  the  meating  of  inherent  re¬ 
lations  in  correlation  analyses;  that  use  of  «checkmethods»  are  in  any  event  the  most 
convincing  and  direct  means  of  appraisal  of  a  control  effect;  that  no  other  means  is 
available  to  answer  the  very  practical  question  of  how  high  densities  would  go  if  the 
given  enemy  species  were  absent. 

We  have  used  every  method,  old  and  new,  that  seemed  to  offer  hope  in  learning 
the  nature  of  effects  and  in  documenting  them,  concerning  three  technically  complete 
cases  of  biological  control,  i.  e.  of  a  weed,  a  scale  insect  and  a  phytophagous  mite. 
A  synopsis  of  these  cases,  with  which  we  have  intimacy,  furnishes  new  insights  and 
reveals  that  value  still  resides  in  some  of  the  general  tools  long  used  by  biological 
control  specialists;  that  the  new  analytical,  correlative  approaches  have  some  value 
but  that  used  alone  they  are  quite  inadequate;  they  should  be  used  in  combination  with 
experimental  methods  where  possible.  Likewise,  experimental  methods  should  be  supp¬ 
lemented  by  life-table  techniques  where  practicable;  they  are  not  always  practicable. 

If  we  had  good  quantitative,  non-experimental  means  of  determining  a  natural 
enemy’s  control  effects,  its  regulatory  effects  and  its  contributions  to  changes  in  den¬ 
sity  of  its  host  —  and  these  three  are  distinct  —  we  could  recommend  reliance  on  such 
methods.  The  sad  fact  is  that  we  do  not  seem  very  close  to  arriving  at  that  point. 

A  principal  reason  is  that  such  an  enemy  normally  acts  in  a  delayed  density-dependent 
way,  and  this  phenomenon  has  so  far  defied  attemps  at  its  quantitative  measurement  — 
either  in  ascertaining  an  enemy’s  control  effect  or  the  intensity  of  its  regulating  power 
(Hassell  a.  Huffaker,  in  press).  A  delayed  density-dependent  action  can  be  detected 
but  not  measured,  by  the  method  of  Varley  and  Gradwell  (e.  g.,  1963).  Moreover,  inter¬ 
actions  between  two  or  more  dependent  variables  tend  te  mask  association  between 
either  of  them  and  the  dependent  variable  (Tukey,  1954;  Mott,  1966;  Huffaker  et  al., 
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1968);  hence,  correlations  obtained  may  be  spurious  or  meaningless.  Moreover,  a  mea¬ 
ningful  correlation  will  not  reveal  which  is  the  cause  and  which  the  effect  (see:  Huf- 
faker  a.  Kennett,  1966).  Watt  (1965),  for  example,  appears  to  have  reversed  the  two. 

Some  Technical  Questions  Concerning  the  Efficiency  of  Natural  Enemies 

The  Functional,  Numerical  and  Total  Response:  Consideration  of  the  combined 

functional  and  numerical  responses  of  predators  and  parasitoids  (the  latter  also  are 
here  considered  predators)  is  essential  in  appraising  their  roles  in  control  or  regulation 
of  a  prey  species.  The  more  important  component,  the  numerical  response,  has  been 
neglected  while  the  good  data  obtained  the  functional  response  alone  has  sometimes 
been  used  to  draw  unwarranted  conclusions  to  the  effect  that  certain  predators  are 
of  little  or  no  value  as  control  agents  once  high  prey  densities  are  attained  (see,  e.  g., 
Chant,  1961;  Küchlein,  1965;  Mori,  in  press). 

Huffaker  et  al.  (1968)  and  Laing  and  Huffaker  (in  press)  have  shown  that  both 
deductively  and  by  model  generation  of  population  changes,  a  predator  may  overtake 
and  suppress  a  high  prey  density  through  its  numerical  response  even  though  the  func¬ 
tional  response  —  i.  e.  the  attack  curve  of  an  individual  —  does  level  off  or  even  decline 
after  prey  densities  (or  predator  densities)  reach  certain  levels. 

Searching  Capacity:  A  basic  criticism  with  the  Nicholsonian  (1933,  1954)  concep¬ 
tion  is  that  searching  capacity  is  assumed  to  be  a  constant  for  the  species.  Many  wor¬ 
kers  have  shown  that  in  fact  searching  efficiency  levels  off  (the  functional  response 
curve  levels  off,  as  stated  above).  However,  the  degree  to  which  it  levels  off  within 
the  low-density  range  at  which  a  realy  effective  enemy  holds  its  prey  population,  as 
in  the  case  histories  here  considered,  may  be  so  little  that  the  value  can  be  treated 
statistically  as  if  it  were  a  constant.  Moreover,  as  Huffaker,  Hassell  and  Matsumoto 
(in  preparation)  have  shown,  if  the  manner  of  varying  a  given  situation  can  be  des¬ 
cribed  mathematically  the  parameter  can  then  he  used  for  predictive  purposes. 


Three  Case  Histories  of  Biological  Control 

Collectively,  from  the  three  case  histories  here  presented  we  may  gain  fuller  under¬ 
standing. 

1.  St.  Johnswort,  Klamath  Weed  —  Hypericum  perforatum  L.  Biological  control 
of  St.  Johnswort  in  California  has  been  a  phenomenal  success.  The  weed  has  been  held 
at  a  density  less  than  0.5%  of  its  former  noxious  level  from  the  first  initial  control 
effect  in  the  early  1950’s.  Most  of  the  plants  that  reappear  over  and  over  again  in  open 
areas  are  found  by  the  introduced  beetles  and  destroyed,  usually  before  they  reach  three 
years  in  age,  and  before  the  patches  reach  appreciable  size. 

In  this  program  life-table  data,  repeated  censuses,  experimental  methods,  extensive 
general  observations  and  use  of  photographs  of  «before»  and  «after»  conditions  were 
used  (e.  g.,  Huffaker,  1967). 

The  high  degree  of  control  itself  means  that  this  has  a  very  good  searching 
capacity.  The  fact  that  in  local  «escape»  situations  now,  and  as  it  did  in  the  original 
heavy  densities,  it  quickly  builds  up  in  numbers  and  then  destroys  the  weed,  proves 
its  numerical  response  capabilities.  This  numerical  response  dwarfs  any  lessening  in 
individual  or  functional,  i.  e.,  behavioral,  response  at  high  host  or  beetle  densities. 

Furthermore,  the  fact  that  the  principal  species,  Chrysolina  quadrigemina  (Rossi) 
has  essentially  displaced  three  other  species  otherwise  capable  of  survival  —  and  in 
cases  of  exerting  some  control  effect  —  in  many  open  range  areas  again  testifies  to  its 
high  efficiency  and  searching  power  these  other  species  cannot  compete  with  it,  nor  do 
they  interfere  with  it,  contrary  to  the  thesis  of  Turnbull  and  Chant  (1961),  Zwölfer 
(1963)  and  Watt  (1965). 

2.  The  Olive  Scale,  Parlatoria  oleae  (Colvée).  From  the  mid  1930’s  through  the 
1940’s  olive  scale  threatened  the  entire  deciduous  fruit  industry,  as  well  as  olives,  wal¬ 
nuts  and  a  host  of  ornamental  shrubs  and  shade  trees  in  California.  At  that  time,  no 
satisfactory  chemical  control  had  been  developed.  Biological  control,  initiated  in  1952, 
has  been  phenomenally  effective  in  esentially  all  situations  where  pesticides  that  inter¬ 
fere  with  the  introduced  parasites,  Aphytis  maculicornis  (Masi)  and  Coccophagoides 
utilis  Doutt  are  not  used. 

This  program,  for  olives,  has  been  studied  for  16  years  (e.  g.,  Huffaker  et  al.,  1962; 
Huffaker  a.  Kennett,  1966),  for  10  years  using  life-table  data,  and  for  the  entire  period, 
repeated  censuses,  experimental  (check)  methods  and,  again,  by  use  of  «before»  and 
«after»  photographs.  The  methods  of  Morris  (1963)  and  of  Varley  and  Gradwell  (1963) 
have  been  tried  and  the  latter  used  in  a  publication  (Huffaker  a.  Kennett,  1966),  but 
neither  method  furnishes  as  much  insight  or  appreciation  of  the  role  and  control  poten¬ 
tial  of  these  two  parasites  as  the  other  methods  employed.  Albeit  none  of  them  has 
adequately  shown  any  truly  density-dependent  action;  we  now  know  (Hassel  a.  Huffa¬ 
ker,  in  press)  that  we  do  not  now  have  a  means  of  quantifying  the  intensity  of  such 


500 


action  that  is  of  a  dilayed  density-dependent  nature,  as  is  the  action  of  all  such  ef¬ 
fective  enemies. 

Again,  the  control  has  been  such  as  to  compete  well  with  any  insecticidal  program. 
Densities  are  so  low  that  from  1000  to  15  000  leaves  are  often  required  in  a  sample  to 
obtain  1  female  scale  surviving  parasitism.  Our  samples  must  be  at  least  25-times  that 
large.  The  extremely  efficient  searching  capacity  of  the  parasites  is  thus  indicated 
by  the  fact  that  even  at  such  extremely  low  densities,  70  to  95%  of  the  female  hosts 
are  commonly  parasitized. 

It  was  also  shown  that  these  two  parasites  supplement  one  another,  giving  a  much 
better  degree  of  control  than  either  could  accomplish  alone,  again  contrary  to  concepts 
of  Turnbull  and  Chant  (1961),  Zwölfer  (1963)  and  Watt  (1965).  Indeed,  C.  utilis  simply 
fills  the  vacant  niche  left  by  A.  maculicornis  in  the  period  of  summer  activity  on  the 
spring  generation  of  scales. 

Again,  the  two  efficient  introduced  parasites  have  so  reduced  the  scale  that  four 
other  species  formerly  common,  even  abundant  at  times  in  high  density  situations, 
have  been  virtually  eliminated  as  faunal  elements  in  olive  groves.  Again,  these  less  in 
efficient  enemies  did  not  «interfere»  with  the  efficient  ones,  causing  the  host  to  be 
more  abundant  than  would  be  true  if  they  weren’t  present;  they  were  simply  elimina¬ 
ted  in  the  competition,  a  pattern  also  observed  by  DeBach  (1966),  concerning  other 
examples,  and  one  we  would  expect  on  logical  grounds. 

3.  The  Cyclamen  Mite,  Steneotarsonemus  pallidus  (Banks)  Space  will  permit  only 
brief  treatment  of  this  case,  but,  again,  fully  satisfactory  commercial  control  of  this 
serious  pest  of  strawberries  was  shown  to  be  practicable  by  stocking  the  fields  early  in 
their  growth  with  two  species  of  predatory  mites  (phytoseiids),  Amblyseius  cucumeris 
(Ouds.)  and  Amblyseius  aurescens  A.-H.,  using  as  a  source  those  on  clippings  from  ol¬ 
der  fields.  A  program  of  study  over  a  period  of  6  years,  using  primarily  check-method 
(predator-present  vs.  predator-absent  plots),  combined  with  frequent  censuses  and 
following  results  independently  by  small  locales,  permited  substantial  documentation 
of  the  role  of  the  two  species  of  predators.  Over  70  pairs  of  plots  were  employed.  Again, 
other  predators,  such  as  anthocorids,  staphylinids,  predatory  thrips,  and  Metaseiulus 
occidentalis  (Nesbitt)  which  are  more  efficient  enemies  of  tetranychids  but  do  feed  on 
cyclamen  mites  when  the  latter  are  abundant,  were  seldom  found  feeding  on  them  at 
the  low  densities  at  which  the  prey  was  maintained  by  the  two  principal  predators. 
They  seemed  never  to  interfere  with  the  latter’s  efficency. 

In  conclusion  three  points  seem  justified.  1)  Since  in  the  carrer  of  a  single  indi¬ 
vidual  three  quite  successful  cases  of  biological  control  has  been  demonstrated,  biolo¬ 
gical  control  merits  much  wider  and  more  extensive  efforts.  2)  Introduction  of  any 
primary  host  specific  enemies  are  recommended.  3)  We  can  adequately  document 
a  control  effect  although  the  density-dependent  nature  of  that  action  cannot  now  be 
quantified. 


ENTWICKLUNGSTYPEN  DER  MITTELEUROPÄISCHEN  CA  RAB  UNARTEN 
IN  IHRER  BEZIEHUNG  ZU  DEN  ENDOGENEN  UND  EXOGENEN  FAKTOREN 

K.  H  û  r  k  a 

(Charles  University ,  Faculty  of  Sciences,  Dept,  of  Entomology,  Praha,  CSSR) 

Larsson  (1939),  der  als  erster  die  zwei  Hauptfortpflanzungstypen  bei  den  Ca- 
rabiden  unterschied,  prägte  für  sie  die  Termini  «Frühlingsfortpflanzer  oder  Früh¬ 
lingstiere»  und  «Herbstfortpflanzer  oder  Herbsttiere».  Im  Bestreben,  die  beiden  Ter¬ 
mini  zu  präzisieren  hat  zuerst  Lindroth  (1949)  die  Bezeichnung  «Imagoüberwinterer» 
für  den  ersten  und  «Larvenüberwinterer»  für  den  zweiten  Typus  vorgeschlagen;  später 
benutzte  van  der  Drift  (1959)  die  nähere  Bezeichnung  «mit  Sommerlarven»  für  den 
ersten,  und  «mit  Winterlarven»  für  den  zweiten  Typus.  Ausgehend  von  der  Tatsache, 
daß  die  eventuelle  Unvermeidlichkeit  der  Larvenhibernation  für  den  qualitativen  Un¬ 
terschied  zwischen  den  beiden  Haupttypen  ausschlaggebend  ist,  schlage  ich  für  den 
ersten  Typus  die  Bezeichnung  «mit  regelmäßig  nicht  überwinternden  Larven»  und 
für  den  zweiten  die  Bezeichnung  «mit  regelmäßig  überwinternden  Larven»  vor. 

Auf  Grund  der  Bearbeitung  eines  umfangreichen,  34  mitteleuropäische  Garabus- 
Arten  umfassenden  Larvenmaterials,  war  es  mir  möglich  die  bisherigen  Kenntnisse 
über  die  Zuständigkeit  der  Arten  dieser  Gattung  zu  den  beiden  Fortpflanzungstypen 
zu  ergänzen.  Unter  anderem  unternahm  ich  den  Versuch,  die  Beziehungen  dieser 
beiden  Hauptvermehrungstypen  zu  einigen  exogenen,  sowie  endogenen  Faktoren  zu 
analysieren. 

1.  Biotop:  etwa  30%  der  Arten  entwickeln  sich  mit  regelmäßig  überwinternden 
Larven.  Es  sind  in  der  Mehrzahl  Arten,  die  in  Wäldern,  besonders  Nadelwäldern, 
Vorkommen.  Die  Bewohner  mild  beschatteter  und  offener  Flächen  entwickeln  sich 
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demgegenüber  oft  mit  regelmäßig  nicht  überwinternden  Larven.  Im  Rahmen  eines 
Biotops  findet  man  jedoch  regelmäßig  Arten,  die  beiden  Vermehrungstypen  angehö¬ 
ren.  So  z.  B.  in  der  alpinen  Zone  der  Hochgebirge  kommen  C.  depressus  und  C.  fabri¬ 
ca  mit  Frühjahrsfortpflanzung  und  C.  silvestris  und  C.  alpestris  mit  Herbstvermehrung 
vor.  Der  Biotop  ist  also  offensichtlich  nicht  der  einzige  Faktor,  der  den  Vermehrungs¬ 
typus  bedingt. 

2.  Temperatur  und  Feuchtigkeit:  fassen  wir  die  bisherigen  Angaben  über  die 
Temperatur-  und  Feuchtigkeitspräferenda  zusammen,  dann  finden  wir  keine  Korrela¬ 
tion  zwischen  den  ermittelten  Werten  und  dem  Fortpflanzungstypus.  Die  Präferenda 
weisen  eher  auf  eine  Affinität  der  Arten  zu  den  offenen  bzw.  beschatteten  Flächen, 
also  im  Grunde  genommen  zum  Biotop,  auf. 

3.  Tageszeit  der  Aktivität:  nicht  einmal  die  Activität  steht  in  direkter  Beziehung 
zum  Vermehrungstypus.  Z.  B.  C.  nemoralis  und  C.  nitens ,  die  demselben  Entwicklungs¬ 
typus  angehören,  weisen  eine  grundsätzlich  verschiedene  Tageszeit  der  Aktivität  auf. 

4.  Körpergröße  und  Farbe:  die  Angabe  von  Fradois  (1945),  derzufolge  sich  die 
metallisch  glänzenden  Arten  mit  nicht  überwinternden  Larven,  und  die  matt-  und 
dunkelfarbenen  Arten  mit  überwinternden  Larven  entwickeln,  hat  keine  absolute 
Geltung.  Es  scheint  aber  als  gesetzmäßig,  daß  die  größeren  Arten  eine  längere 
Entwicklung  haben.  Wahrscheinlich  auch  aus  diesem  Grunde  weisen  die  Larven  der 
zwei  größten  mitteleuropäischen  Arten  C.  coriaceus  und  Procerus  gigas  regelmässige 
Überwinterung  auf. 

5.  Verwandtschaftsbeziehungen:  in  Rahmen  der  Untergattungen  (sensu  Breuning) 
gehören  alle  Arten  demselben  Hauptvermehrungstypus  an,  obwohl  sie  oft  ganz  ver¬ 
schiedene  Biotope  besiedeln.  Auffallend  kommt  es  z.  B.  bei  der  Untergattung  Carabus 
zum  Ausdruck,  wo  11  von  12  mitteleuropäischen  Arten,  deren  Standorte  von  Steppen 
(scabriusculus) ,  über  Wiesen  ( granulatus ,  ullrichi)  bis  in  Gebirgswälder  ( obsoletus ) 
reichen,  entwickeln  sich  regelmäßig  mit  nicht  überwinternden  Larven.  Dabei  weist  die 
letzte  Art  ( monilis )  beide  Vermehrungstypen  auf.  Dasselbe  konnten  wir  auch  bei 
den  Arten  der  Untergattungen  Tribax ,  Oreocarabus  und  Procrustes  feststellen. 

Es  zeigt  sich  also,  daß  der  Fortpflanzungtypus  bei  den  Carabus- Arten  genetisch 
bestimmt  ist.  Limitiert  ist  er  durch  das  Makroklima  sowie  durch  den  Biotop,  mit 
seinem  oft  sehr  spezifischen  Mikroklima. 


BKOJIOrHHECKAH  XAPAKTEPHGTHKA  HEKOTOPLIX  BHßOB  HYKOB 

POAA  PHYLLOBIUS  GERM. 

T.  G.  Ioannisiani,  N.  K.  Lavrova  —  T.  T.  HoaHHicnaHH,  H.  K.  JI  a  b  p  o  b  a 

(Ordeji  300J10ZUU  u  napa3urojiozuu  AH  ECCP,  Muhck,  CCCP) 

H3  npe^CTaBjieHHBix  b  <f>ayHe  Eejiopyccira  10  bh^ob  Phyllobius  Germ.  HaMH 
Hanöojiee  H3yaeHLi  Ph.  maculicornis  Germ.,  Ph.  arborator  Hbst.  h  Ph.  argentatus  L. 
TKyHH  3THX  BHflOB  OÖ'te^aiOT  JIHCTBH  ^epeBBeB  H  KyCTapHHKOB  (6epe3BI,  pnÖHHBI,  OCHHBI, 
ojiBXH  nepHon  n  cepon,  JiemjHHBi,  höjiohh,  nranoBHHKa  h  fflp.),  uto  npHBOßHT  k  ycBixa- 
HHK)  noöeroB  n  oörgeMy  ocjiaÖJieHHio  pacTeHHH.  PacnpocTpaHeHBi  ohh  b  jiecHBix  6ho- 
Tonax  BecBMa  HepaBHOMepHO.  ¿fjia  BBiacHeiraa  3KOJiornnecKHx  ycjiOBHÜ,  oTBenaiOEgHX 
}KH3HeHHBiM  noTpeÖHOCTHM  yKa3aHHBix  bhæob,  b  1963—1964  rr.  b  MecTenne  Mojina^t 
EapaHOBimcKoro  p-Ha  EpecTcaoü  oöji.  Hann  öbijih  npoBeAeHBi  CTapnoHapiiBie  HaÖJiio- 
p;eHHH.  /fjia  cpaBHeHHH  öbljio  B3HTO  Tpn  jiecHBix  önoTona,  KOTopBie  oTJiHuajiHCB  ;n,pyr 
or  flpyra  TpaBHHBiM  h  nouBeHHBiM  noapoBOM,  pejiBe(|)OM,  BJiaîKHOCTBio  n  jpp.  B  aam/joM 
önoTone  Ha  2 — 3  mo^cjibhbix  ^epeBBHx  6epe3Bi  b  Teaemie  Beceime-jieTHero  ce30Ha 
öbijio  npocjieuîeHo  H3MeHeHiie  hhcjichhocth  ftaHHBix  bii^ob,  ^jih  nero  pa3  b  neHTa^y 
b  onpeflejieHHBie  aacai  ^hh  npoH3Bo^HJiocB  oTpnxnBaHne  jayaoB  Ha  nojioni. 

ripoBe^eHHBie  nccjieflOBaHEa  noKa3ajm,  hto  y  Ph.  maculicornis  neTKo  BBipameHa 
TeH^enpna  k  acepo^HJiBHOcra.  /fjia  CBoero  oöniaHHa  oh  H36npaeT  rJiaBHBiM  oöpa30M 
B03BBimeHHBie  xojiMHCTBie  MecTa,  xopomo  ocBeipeHHBie  h  nporpeßaeMBie  cojrapeM  h  noß- 
BepjKeHiiBie  flencTHio  BeTpoB.  B  Taanx  önoTonax  cpe^n  ocTajiBHBix  jayaoB  po^a  Ph.  ma¬ 
culicornis  BBicTynaeT  aaa  ßOMHHaHTHBiü  bh^  (72.3%  ot  oönjero  aojmaecTBa)  h  ero 
HHCJieHHOCTB  b  apoHax  6epe3  b  TeaeHne  Beerò  ce30Ha  flepamTca  Ha  MaacnMajiBiioM 
ypoBHe.  Ce30HHBie  H3MeHeHna  ancjieHHocTn  BHßa  xopomo  aoppejmpyiOT  c  TeMnepaTy- 
poü  B03,gyxa  H  HOHBBI,  OTHOCHTeJIBHOH  BJiaamOCTBK)  B03^yxa  H  HOJIHUeCTBOM  OCa^HOB. 
Bjihhhhö  noro^Bi  ocoöeHHo  OTaeTjiHBo  npoaBjiaeTca  b  nepHOÆ  oayajiHBaHna  Jinamioa 
h  OTpoHî^eHHa  HMaro. 

Ph.  arborator  —  Hanöojiee  pacnpocTpaHeHHBiü  h  MaccoBBin  bh,u;,  OTJiHaaiom¡HHca 
OT  .gpyrnx  bh^ob  ßamioro  po/ja  aaojiornaecaoñ  njiacTmmocTBio.  ÉMecTe  c  TeM  oh 
npeflnoHHTaeT  öhotohli,  c  oahoh  CTopoHLi  xopomo  0CBem¡eHHBie  h  oöorpeBaeMBie, 
c  apyroH  —  b  AocxaToaHoii  CTenemi  yBJiaauieHiiaie.  B  yaa3amiaix  öuoTonax  Ph.  arbo¬ 
rator  coxpanaeT  ^OMHHnpyiorpee  nojiomeHne  (99.8%  ot  oömeH  hhcjichhocth  jayaoB 
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poßa)  na  npoTii/Keiiiiii  Beerò  ce30Ha.  B  to  me  BpeMa  Ha  B03Bf>mieHHi>ix  h  xopomo  npo- 
BGTpHBaeMBix  MecTax  HiicjieHHOcTB  ero  ocxaeTCH  Bcerga  MHHHMaabHoi  (4.6%  ot  o6m,ei 
HHCJieHHOCTH  mynoB  poga) .  CjieflOBaTejiBHO,  y  Ph.  arborator  mo/Kho  otmothtl  nenoTO- 
pyio  Ten/jeHipiio  k  Me30$HabH0CTH. 

KoJieôaHHH  HHCJieHHocTii  Ph.  arborator  no  romain  n  b  TeaeHne  oTgeabHbix  ce30ii0B 
CBH3anLi  c  xapaKTepoM  noroflBi.  /fHeBiiaa  aKTnBHocTB  mynoB  oôycaoBaeHa  .geicTBiieM 
TeMnepaTypti  n  BaamHOCTH  B03^yxa.  ühk  aiicaeiiHOCTH  Ph.  arborator  b  nponax  6epe3Bi 
Ha6jiiOAaeTCH  b  yTpermne  aacbi  npn  TeMnepaType  B03gyxa  11.4—16.8°  n  OTHocnTeabiioh 
BJiaîKHOcTH  B03^,yxa  86 — 90%.  HaiiMeiibinee  noanaecTBo  ocoöei  na  ,n,epeBbHx  3apern- 
CTpnpoBaHo  b  nojiy^emiLie  aacbi. 

Ph.  argentatus  3acejmeT  JiecHbie  önoTonbi  c  top^hhbim  noaBeHHbiM  nonpoBOM 
npn  HajiHHHH  b  hhx  6epe30Boro  nogpocTa  n  xopomo  BbipameHHoro  rycToro  TpaBnnoro 
nonpoBa.  Tanne  öhotohli  aacTo  rpaHnaaT  c  noiMeHHbiMii  ayraMH,  a  noTOMy  b  .gocTa- 
ToaHoi  CTenenn  yBaamHeiibi.  Hhcjichhoctl  Ph.  argentatus  3,o,ecb  Bcerga  ManciiMaabHa 
(84.1%  ot  o6m,ei  aiicaeHHOCTH  mynoB  po^a).  Bee  3to  roBopnT  o  tom,  hto  y  Ph.  ar¬ 
gentatus  npoHBJineTca  hcho  BbipameHnan  TeHgeHgHn  n  rnrpoiJmabHocTH.  Ce30HHbie  H3- 
MeHeHHH  HHCJieimocTH  Biiga  CBH3aiibi  c  TeMH  me  MeTeopojiornnecKHMH  (|>aKTopaMH. 

TanHM  o6pa30M,  H3MeHemie  ancaeHHocTH  H3yaeHHbix  bh^ob,  oeoöeHHOCTH  nx  pac- 
npocTpaHeHHH  b  aecnbix  önoTonax  CBH3aHbi  c  pa3aHaHbiMH  TpeôoBannHMn  namgoro 
H3  hhx  k  ycjioBHHM  cpegbi.  OnpegeamoigHM  momghtom  npn  Bbiöope  MecTooÖHTaHHH 
HBJifleTcn  BjiamnocTb.  llMeiOT  3Haaeime  Tanme  peabe(|),  xapaKTep  noaBeHHoro  n  pacTH- 
TejibHoro  nonpoBa  n  ^pyriie  sKoaornaecnne  (JanTopbi. 


PA3MHOJKEHHE  CAPAHHH  LOCUSTA  MIGRATORIA  MANILENSIS  MEY 
no  Timy  nAPTEHOrEHE3A  nOft  B03AEÏÏCTBHEM  BHEIIIHHX  cpAKTOPOB 

L.  A.  Jakhimovich,  I.  L.  Safarova  —  JI.  A.  Hxhmobhh,  H.  JI.  CaiftapoBa 
(Rcecow3Hbiü  uncTUTyr  3au{UTbi  pacreuuü,  Jlenumpad ,  CCCP) 

KyjibTypa  boctohhoh  nepeaeTHoi  capaHan  L.  m.  manilensis ,  Be^eTcn  HaMi  c  1961  r. 
3a  6-JieTHHH  nepnoß  noayaeHo  23  nonojienna  6e3  3aMeTHoro  CHnmeHnn  mn3HeHH0CTH 
capaHan. 

3tot  noABHß  nepeaeraoi  capaHan  MomeT  pa3BHBaTbcn  6e3  sMÖpnoHaabHoi  ^na- 
nay3bi,  aeM  OTanaaeTcn  ot  oônTaromei  b  Hamei  CTpaHe  a3HaTcnoi  nepejieTHoi  ca- 
paHHH  L.  m.  migratoria,  b  OHToreHe3e  KOTopoi  ,n,Hanay3a  HBjineTcn  oôanraTHoi.  Ha3BaH- 
Hbie  nogBHgbi  OTjmnaiOTca  TeM,  hto  L.  m.  manilensis  cpaBmrreabHo  jierno  MomeT  pa3- 
MHomaTbcn  napTenoreHeTiinecnn  b  tom  cayaae,  nor^a  fleBCTBennbie  caMnn  coflepmaTcn 
OTflejibHO  ot  caMn;oB.  noayanTb  napTeHoreHe3  y  L.  m.  migratoria  He  Bcer,n;a  ygaeTca. 

napTeHoreHeTHaecKHH  xapaKTep  pa3MHomeHHn  capaHan  xopomo  H3yaeH  Ha  npn- 
Mepe  L.  m.  migratorioides  h  HenoTopbix  flpyrnx  bh^ob  capaHHOBbix  (King,  Silifer,  1933, 
1934;  Hamilton,  1953,  1955;  Bergerard,  Seuge,  1959,  n  Æp.).  XapanTepHoi  ero  ocoôeH- 
HOCTbK)  aBJiaeTca  HH3naa  OTpom^aeMocTb  noTOMCTBa,  noTopoe  ôbmaeT  npe,n;cTaBaeHo 
TOJibKO  caMnaMH  (TejiHTOKHa),  npnaeM  b  ôojibmHHCTBe  Mop^oaornaecnn  nenojiHon;em 
HbIMH  H  HemH3HecnOeo6HbIMH  OCOÖHMH. 

Bnojrae  aHajiornaHbii  xapaKTep  pa3MHomeHHH,  cyga  no  OTpom/jaeMOCTH  noxoMCTBa, 
6biJi  OTMeaen  HaMH  y  L.  m.  manilensis  n  L.  m.  migratorioides.  Ornano  b  gamioM  cay- 
aae  sto  Haöaro/jaaocb  b  ycjiOBnax  coBMecTHoro  cogepmaHna  hojiob  h  Haanana  HopMaab- 
Horo  cnapHBaHna  ocoöei.  nepBbie  onbiTbi,  HanpaBaeHHbie  Ha  BbiacHeHne  npnaHH  $op- 
MnpoBaHna  napTeHoreHe3a  b  yna3aHHbix  ycaoBnnx,  ftaan  ocHOBamie  3anaioHHTb  o  pe- 
maiom,eM  3HaaeHHn  bbicokoh  TeMnepaTypbi  (47 — 52°  n  Bbime),  B03geicTBHio  noTopoii 
capanna  nogBepraaacb  b  noHn;e  ananHoaHoi — Hanaae  HMarHHaabHon  mn3HH  (HxiiMOBHa, 
JIiocTepnan,  1965).  Tanoi  bbiboîi;  nognpenaaaca  HMeiorgimnca  b  aiiTepaType  flanmiMH 
oTHocHTeabHO  CTepnjiH3yiom;ero  3(|)(|)eKTa  Bbiconnx  TeMnepaTyp,  hto  ycTaHOBjieHO 
caMgOB  MyxH-gpo30(|)Habi  (Joung,  Plough,  1926)  n  6a6oann  MeabHHaHoi  oraeBKH  (Nor¬ 
ris,  1933).  B  nojib3y  Tanoro  BbiBOga  cBHgeTeabCTBOBaa  n  aHajnm  noBe^eHaecnEx  pean- 
h,hh  nepeaeTHoi  capaHan  —  ee  nepeaeTbi  b  nepno^i;  noaoBoro  co3peBaHHa  ocoôei. 

JfeTaabHoe  H3yaemie  Bonpoca,  npoBe^eHHoe  H.  JI.  Ca(|)apoBoi,  norga  6biao  no- 
CTaBaeno  ôoabmoe  noanaecTBo  onbiTOB,  no3BoaiiBmHx  BbiaaeHHTb  poab  oT^eabHbix 
(JiaKTopoB,  conyTCTBOBaBmnx  yna3aHHOMy  xapanTepy  pa3MHomeHHa  capaHan,  no3Boanao 
y cTaHOBHTb  caegyiorgee. 

1.  Pa3MHomeHHe  no  Tnny,  xapanTepriOMy  ^;aa  TeanTonnaecnoro  napTeHorene3a, 
nponexo^Hao  npn  cogepmaHHH  capaHan  b  ycaoBHax  npyraocyToaHoi  anTHBHOCTii  oco¬ 
ôei,  T.  e.  npn  npyraocyToanoM  CBeTe  h  npn  oTcyTCTBHH  CMeriHbix  TeMnepaTypHbix 

ycaoBHi.  o 

2.  npn  Tannx  ycaoBiiax  h  B03geicTBHH  bbicokoì  TeMnepaTypbi  (47 — 52  )  b  Komje 
ananHoanoi — Haaaae  HMarHHaabHoi  $a3  Bee  nyöbimnn,  noayaeHHbie  b  onbiTax,  gaBaaii 
OTpomgeHne,  Tiinnanoe  TeaHTonnn. 
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3.  IIojioM,  oTBeTCTBeHHLiM  3a  napTeHoreHeTHuecKHii  xapaKTep  pa3MHOJKeHna,  hbjih- 
jihcb  caMpLi,  cnapiiBaime  c  KOToptiMH  CTiiMyjinpoBajio  C03peBaHne  h  OTKJiaflKy  Heonjio- 
poTBopeHHbix  hhij,. 

4.  npn  CMeHHbix  TeMnepaTypnbix  ycjioBiiHX  napTeHoreHe3  6biji  jinnib  uacrnuiiLiM, 
Tan  uto  öojibmee  hjih  MeHbmee  KOJinuecTBo  KyÖLimeK  paBajio  HOpiviajiBHoe  OTpoHvgeHne, 
aHajiormmoe  TOMy,  uto  ôbijio  b  KOHTpojie  (t.  e.  npaKTHuecKH  nojiHoe  OTpojKgeHHe 
HopMajibHbix  ocoöen  npn  cooTHomennn  nojioB  1:1). 

5.  B  ycjioBHHX  CMeHHoro  TenJiOBoro  h  CBeTOBoro  pe>KHMOB  copepaiaHHH  capamiH 
napTeHoreHe3  OTcyTCTByeT.  Bo3peñcTBHe  bbicokoh  TeMnepaTypbi  b  8tom  cJiyuae  Jinmb 
6ojiee  hjih  MeHee  3HannTejn>H0  noBbimaeT  npopeHT  HeonJiopoTBopeiiHbix  anp  b  ot- 
peJibHbix  KyôbiniKax,  ho  He  BepeT  k  OTKJiapKe  KyôtimeK,  b  KOTopbix  Bee  aapa  ötmaiOT 
HeOHJIOpOTBOpeHHblMII. 

B  poKJiape  BbicKa3aHbi  coo6pa»eHHa  o  MexammMe  peñcTBHa  OTpejibHbix  $aKTopoB, 
Bepyipnx  k  CTepnjibHocTH  caMpoB  h  OTKJiapne  caMKaMH  HeonjiogoTBopemibix  anp. 


GEWISSE  ÖKOLOGISCHE  MERKMALE  DER  BERG-  UND  GEBIRGSPOPULATIONEN 
DES  SCHWAMMSPINNERS  {LY M ANTRI  A  DISPAR  L.) 

L.  Jankovic 

(Institut  für  biologische  Untersuchungen,  Beograd,  Jugoslawien) 


Unsere  mehrjährige  Untersuchungen  in  den  Berg-  und  Gebirgsgegenden  von 
Jugoslavien  haben  gezeigt,  daß  der  Schwammspinner  hier  bodenständig,  d.  h.  auto¬ 
chthon  ist. 

Die  Untersuchungen  wurden  im  Gebirgskomplex  Kopaonik  (Serbien)  in  der 
Zone  von  460  bis  1600  m  über  dem  Meere,  durchgeführt.  In  den  Untersuchungen  der 
Population  wurden  folgende  Parameter  erfaßt:  die  Verteilung  einzelner  Stufen  in  der 
Entwicklung  der  Art,  die  Populationsstruktur  und  ihre  saisonbedingten  Schwankungen, 
Merkmale  einzelner  Entwicklungsstadien,  der  Sexualindex,  die  Natalität  (Fekundität 
und  Fertilität)  und  die  Mortalität  von  den  wichtigsten  Faktoren. 

Der  Schwammspinner  verhält  sich  verschieden  in  bestimmten  Höhenzonen,  was 
in  erster  Linie  von  klimatischen  Bedingungen  und  der  Futterart  abhängt.  In  den 
Niederungsbiotopen,  bis  500  m  über  dem  Meere,  findet  der  Schwammspinner  optimale 
Lebensbedingungen  vor  und  hier  erscheint  er  in  Gradationen,  die  3 — 5  Jahre  dauern. 
Die  Dichte  der  Populationen  im  Laufe  der  Gradation  steigt  so  an,  daß  sie  ausgedehnte 
Kahlfraßflächen  zur  Folge  hat.  Die  Kurve  der  Gradation  zeigt  ein  rasches  Vermehren 
der  Art  bis  zur  Kulmination  und  anschliessend  am  häufigsten  eine  rausche  Schrum¬ 
pfung. 

In  diesen  Gebieten  dauert  die  Entwicklung  der  Schwammspinnerraupen  bis  zu 
60  Tagen.  Die  Protandrie  ist  eine  normale  Erscheinung.  Die  Fruchtbarkeit  der  Weib¬ 
chen  wird  herabgesetzt  parallel  mit  dem  Anstieg  des  Standes  der  Art,  so  daß  sie  in 
der  Progradation  am  höchsten  ist  (700  Eier)  und  in  der  Rétrogradation  am  niedrig¬ 
sten  (unterhalb  200  Eiern). 

In  den  Bergregionen  bis  1200  m  über  dem  Meere  geht  der  Schwammspinner  in 
Gradationen  von  2—3  Jahren  ein.  Schwerere  Beschädigungen  durch  die  Schwammspin¬ 
nerraupen  sind  hier  aber  sehr  selten,  weil  sich  die  Kulminationsperioden  der  massen¬ 
haften  Erscheinung  durch  eine  kleinere  Anzahl  der  Raupen  je  Flächeneinheit,  auszei- 
chen.  In  diesen  Gebiten  verzeichnet  man  die  Erscheinung  der  Protogynie  und  zwar 
oberhalb  1000  m  über  dem  Meere.  Die  mittlere  Fruchtbarkeit  der  Weibchen  ist  ver¬ 
hältnismäßig  hoch  [bis  zu  700  Eier). 

In  den  Gebirgsgegenden  schwankt  der  Stand  der  Art  von  Jahr  zu  Jahr  unwesent¬ 
lich  und  zeigt  nicht  die  Tendenz  eines  größeren  Anstiegs.  Protogynie  ist  eine  regelmä¬ 
ßige  Erscheinung  und  erreicht  oft  hohe  Werte.  Demnach  besteht  in  den  Bergregionen 
des  natürlichen  Areals  des  Schwammspinners  eine  Fluktuation,  aber  mit  dem  Unter¬ 
schied  von  den  Niederungsbiotopen,  daß  dort  unregelmäßige  Fluktuationen  als  typische 
Schwankungen  des  Populationsstandes,  charakteristisch  sind. 

Obwohl  Schwammspinner  auch  in  den  Gebirgsgegenden  lebt,  wo  er  den  Entwick¬ 
lungszyklus  völlig  beendet,  geht  er  hier  in  Gradationen  ein.  Die  Typen  der  Fluktua¬ 
tion  können  nur  in  der  niedriger  gelegenen  Zone  der  Gebirgsregion  (800 — 1000  m) 
andeutungsweise  bemerkt  werden.  Oberhalb  dieser  Höhengrenze  findet  man  unregel¬ 
mäßige  Schwankungen,  als  charakteristische  Typen. 

Der  Schwammspinner  umschließt  in  Jugoslawien  alle  drei  Gebietszonen,  aber 
er  erhält  in  ihnen  seine  besondere  ökologische  und  populations-dynamische  Charakte¬ 
ristik.  In  der  Gebietszone  der  submediterranen  Wälder  (Quercetalia)  nämlich,  wo  er 
auch  die  günstigsten  Bedingungen  fürs  Leben  und  die  Entwicklung  findet,  tritt  der 
Schwammspinner  in  Gradationen  auf. 
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In  der  Gebietszone  der  europäischen  Wälder  (Fagetalia)  erscheint  der  Schwamm¬ 
spinner  in  Gradationen,  nur  sind  sie  kürzer  und  führen  nicht  immer  zu  Kahlfraß. 

Und  schließlich,  in  der  Gebietszone  der  europäischen  Taiga-Wälder  lebt  der 
Schwammspinner  normalerweise  als  Bestandteil  dieses  Wald-Ökosystems,  er  befindet 
sich  aber  unter  ungünstigen  Bedingungen,  die  ihn  seinen  Stand  zu  vermehren  hin¬ 
dern.  Für  diese  Zone  sind  Schwankungen  des  Standes  der  Art,  charakteristisch. 


SÉLECTION  TROPHIQUE  ET  ADAPTATION  ÉCOLOGIQUE  CHEZ  LE  GENRE 
TIMARCHA  LATREILLE  ( COLEOPTERA ,  CHRYSOMEL1DAE ) 

P.  Jolivet 
(Paris,  France) 

Le  genre  Timarcha  (150  espèces,  30  sous-espèces)  caractérisé  par  une  contradiction 
anatomique:  à  la  fois  un  édéage  archaïque  et  une  structure  évoluée  (aptérisme  et 
soudure  élytrale)  a,  à  l’époque  actuelle,  une  distribution  circumméditerranéenne. 
Il  y  a  bien  également  un  rameau  relicte  dans  les  Montagnes  Rocheuses  à  l’Ouest  des 
U.S.A.  et  en  Colombie  Britannique,  signe  d’une  plus  grande  distribution  dans  le  passé. 
Malgré  quelques  doutes  sérieux,  le  genre  semble  avoir  totalement  disparu  de  Sibérie 
et  du  Japon  (où  il  aurait  parait-il  été  introduit).  Des  introductions,  récentes,  dues 
aux  échanges  commerciaux  suivis  de  naturalisation,  sont  connus  en  Islande  (Reykjavik) 
et  à  Tenerife  (Canaries). 

La  distribution  circumméditerranéenne  n’est  pas  complète  à  l’heure  actuelle, 
sans  doute  à  cause  du  climat  désertique  des  régions  considérées.  L’interruption  com¬ 
mence  à  Derna  en  Cyrénaique,  où  s’arrêtent  les  espèces  africaines  et  se  termine  en 
Turquie  (Taurus)  où  se  rencontrent  des  espèces  de  type  européen.  Les  îles  de  la 
Méditerranée  orientale  ne  sont  pas  peuplées  également.  Quant  aux  limites  Nord 
de  l’extension  de  l’espèce,  elles  semblent  correspondre  à  des  exigences  thermiques 
qui  ne  devraient  pas  être  très  strictes,  si  l’on  juge  que  des  espèces  de  zone  froide, 
telles  que  T.  tenebricosa  se  sont  adaptées  au  climat  par  un  système  compliqué  de 
diapauses  embryonnaires.  La  diapause  imagínale  est  aussi  connue  chez  certaines  espèces 
en  hiver.  L’existence  de  Timarcha  en  Scandinavie  semble  remise  en  question  et  les 
cartes  de  distribution  données  par  Jolivet  (1948)  et  Bechyne  (1948),  ainsi  que  les 
donées  de  Jacobson  (1925)  à  ce  sujet,  semblent  fausses.  Cependant,  T.  tenebricosa 
remonte  en  Angleterre  jusqu’à  la  côte  sud  de  l’Ecosse  et  colonise  l’Europe  moyenne 
depuis  l’Oural  jusqu’à  l’Angleterre  et  l’Islande.  En  URSS  il  remonte  jusqu’en  Latvie. 

Le  régime  alimentaire  des  Timarcha ,  longtemps  tenu  pour  homogène,  est  en  réa¬ 
lité  très  diversifié,  et  une  nette  évolution  se  rencontre,  depuis  les  zones  tempérées 
et  humides  jusque  vers  les  zones  sèches  méditerranéennes  et  africaines.  Il  faut  aussi 
mettre  à  part  les  deux  groupes  morphologiquement  et  écologiquement  différents:  Me- 
tallotimarcha  Laicharting  (sur  V actinium,  pro  parte)  et  Americanotimarcha  Jolivet 
(sur  Rosacées  et  peut-être  aussi  sur  Vacciniées). 

Dans  toute  l’Europe,  continentale  et  insulaire  (à  une  exception  près),  les  Ti¬ 
marcha  s.  str.  (groupes  tenebricosa  et  goettingensis)  vivent  sur  Rubiacées  herbacées 
de  genres  divers  ( Galium ,  Rubia ,  Asperula).  Les  espèces  préfèrent  les  lieux  humides 
et  apparaissent  au  printemps  et  en  automne.  Les  espèces  méditerranéennes  insulaires 
semblent  adaptées  au  genre  Rubia  et  les  espèces  du  littoral  méditerranéen  français 
ou  espagnol  se  rencontrent  aussi  sur  une  Rubiacée  plus  coriace  et  halophile,  Cru- 
cianella  maritima  L. 

En  descendant  dans  le  Sud  de  la  péninsule  ibérique,  une  espèce  pour  survivre 
s’adapte  dans  la  Sierra  Nevada,  selon  l’altitude,  à  Plantago  nivalis  L.  (Plantaginacées) , 
Veronica  f meticulosa  L.  (Scrophulariacées)  et  à  Alyssum  spinosum  L.  (Crucifères). 
II  s’agit  de  l’espèce  la  plus  polyphage  connue.  Cet  exemple  d’adaptation  est  pourtant 
remarquable  et  cette  tendance  s’accentuera  au  Maroc  dont  le  peuplement  provient 
certainement  de  l’ancien  massif  béticorifain.  Les  espèces  de  Timarcha  marocaines 
semblent  présenter  toutes  les  tendances:  l’adaptation  aux  Rubiacées  se  maintient 
pour  certaines  espèces  littorales  (Crucianella) ,  un  régime  mixte  ( Plantago — Crucia - 
nella)  se  dessine  sur  la  côte  également,  tandis  que  les  espèces  de  montagne  semblent 
présenter  le  plus  souvent  exclusivement  (parfois  partiellement)  le  régime  Rubiacées 
(Asperula) .  Tout  au  contraire,  les  espèces  de  la  steppe  s’adaptent  exclusivement 
au  Plantain  ( Plantago  albicans  L.),  un  plantain  laineux  voisin  du  P.  nivalis 
de  la  Sierra  Nevada.  Des  espèces  de  basse-montagne  (T.  generosa  mesatlantica)  con¬ 
servent  un  régime  mixte  Asperula — Plantago ,  mais,  dans  ce  dernier  cas,  il  s’agit 
d’autres  espèces  (P.  caronopus ,  P.  mauritanica ,  etc.).  Une  Timarcha  marocaine  de  basse 
montagne  (T.  theryi)  présente  une  analogie  avec  le  régime  du  T.  lugens  de  la  Sierra 
Nevada:  elle  se  nourrit  d’une  Scrophulariacées,  Veronica  rosea.  A  partir  de  l’Algérie 
(sauf  peut-être  en  haute  montagne),  en  Tunisie  et  en  Lybie,  tous  les  Timarcha  sont 
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strictement  monophages  ( Plantago  albicans  L.).  T.  pimelioides  de  Sicile  est  aussi 
une  mangeuse  de  Plantains. 

Que  faut-il  penser  d’une  telle  sélection  trophique?  Il  semble  que  l’oligophagie 
systématique  restreinte  dont  font  preuve  les  Timarcha  en  Europe  (les  espèces  de  Ru- 
biacées)  s’est  peu  à  peu  transformée  dans  la  région  béticorifaine  (sud  de  l’Espagne 
et  Maroc)  en  une  oligophagie  combinée  (Rubiacées,  Plantaginacées),  en  début  de  po¬ 
lyphagie  (oligophagie  disjonctive)  :  Plantaginacées,  Scrophulariacées,  Crucifères,  ou 
même  en  une  monophagie  stricte  ( Plantago  albicans  L.).  Cette  adaptation  a  été  rendue 
nécessaire  par  le  climat  steppique,  la  sécheresse,  la  disparition  totale  ou  momentanée 
des  Rubiacées,  plus  que  due  à  un  phénomène  de  «sens  botanique»  présenté  entre 
Scrophulariacées  et  Plantaginacées.  Mais,  bien  que  des  flores  anciennes  rapprochent 
Rubiacées  et  Plantaginacées  (Gamopétales),  la  réelle  parenté  botanique  semble  dou¬ 
teuse.  Les  connaissances  chimiques  botaniques  sont  encore  actuellement  insuffisantes 
pour  résoudre  ce  problème,  malgré  la  présence  de  glucosides  communs.  La  sélection 
trophique  Plantaginacées  (Scrophulariacées  est  présentées)  par  de  nombreux  mi¬ 
neurs,  mais  aucun  autre  insecte,  à  notre  connaissance,  ne  présente,  comme  les 
Timarcha ,  un  choix  Plantaginacées  (Rubiacées).  Il  s’agit  donc  là  sans  doute  d'une 
allotrophie  fixée  rendue  nécessaire  pour  la  survie  de  l’espèce  en  des  biotopes  dénués 
totalement  ou  partiellement  de  Rubiacées  (steppes,  littoral  etc),  dans  des  conditions 
climatiques  particulièrement  sévères  (balopbilie,  sécheresse). 

Quant  à  la  structure  des  Timarcha  (cavité  sous-élytrale,  élytres  soudées),  elle 
leur  a  permi  non  seulement  d’offrir  un  milieu  de  choix  au  pullulement  d’hôtes 
Acariens  (Canestriniides)  mais  aussi  de  permettre  une  sorte  de  préadaptation  à  la  vie 
dans  déserts.  Les  Timarcha ,  il  ne  faut  pas  l’oublier  se  rencontrent  depuis  les  pâtu¬ 
rages  de  haute  montagne,  les  haies  humides  de  l’Europe  moyenne,  les  régions 
littorales,  garrigue  méditerranéenne  continentale  et  insulaire,  mais  aussi  jusque  dans 
les  oasis  du  littoral  et  jusqu’à  180  km  dans  l’intérieur  du  désert  libyque.  Cette  conver¬ 
gence  avec  la  structure  présentée  par  les  Pimelia,  ces  hôtes  classiques  du  désert, 
ne  semble  pas  fortuite  ou  du  moins  l’insecte  a  pu  s’adapter  à  des  conditions  de  séche¬ 
resse  rigoureuse  grâce  à  sa  structure  anatomique  particulière.  La  résistance  des  Ti¬ 
marcha  est  plus  grande  au  chaud  qu’au  froid  et  la  disparition  du  genre  en  Scandina¬ 
vie  et  en  Sibérie  en  est  bien  la  preuve  la  plus  tangible. 

En  un  mot  la  préadaptation  des  Timarcha  à  la  vie  semidésertique  semble  être 
due  à  la  disposition  de  soudre  élytrale  et  à  l’aptérisme.  Le  choix  des  Plantago  comme 
vicariant  des  Rubiacées  semble  être  du  à  une  nécessité  vitale  de  survivance,  mais 
non  à  un  choix  influencé  par  une  parenté  botanique  ou  chimique  des  plantes  hôtes. 


THE  OCCURRENCE  OF  TWO  BIOLOGICAL  DIFFERENT  POPULATION 
OF  HYLEMYA  FLORALIS  FALL.  (ANTHOMYIDAE,  DIPTERA)  IN  DENMARK 

J.  Jprgensen 

(Kgl.  Veterinaer-og  Landboh0]skole,  Copenhagen,  Denmark) 

The  turnip  root  fly  Hylemya  floralis  is  a  common  insect  species  in  some  parts 
of  Denmark.  It  is  especially  bound  to  the  sandy  soils  in  the  western  and  the  northern 
parts  of  the  country.  As  a  pest  in  cruciferous  crops,  especially  swede  turnips,  this 
insect  has  caused  much  damage  during  the  last  15 — 20  years. 

Normally  only  one  generation  is  developped  a  year,  and  this  occurs  late  in  the 
growth  period.  Consequently  it  is  the  big  roots  which  are  attacked. 

Investigations  started  early  in  the  nineteenfifthies  showed  some  biological  di¬ 
vergents  in  populations  living  in  the  northern  part  of  Jutland  and  the  same  pheno¬ 
menon  was  observed  in  a  few  localities  in  the  eastern  part  of  the  country.  In  these 

localities  the  emergence  of  the  overwintered  flies  happened  much  earlier  in  the  year 
sometimes  starting  in  the  end  of  May  continuing  the  whole  month  of  June.  This 

observation  brought  about  more  intence  investigations  during  the  years  1955 — 1964. 

Preliminary  results  were  published  in  1957  (Jprgensen). 

On  61  localities  in  the  northern  part  of  Jutland  the  hatching  periods  of  the 
flies  were  registrated.  On  26  were  found  univoltine  populations  which  mainly  have 
the  same  biology  as  the  populations  farther  south  in  Jutland.  27  places  showed  the 
presence  of  bivoltine  populations  of  which  the  1st  generation  occurred  early  and 
the  2d  late  in  the  summer.  In  8  occasions  the  examinations  were  not  sufficient 
to  decide  the  status.  However,  some  of  these  localities  showed  a  very  long  hatching 
period  and  this  phenomenon  was  interpreted  as  a  possible  mixture  of  the  2  types. 

In  order  to  find  out  whether  this  was  the  reason  or  not,  crossings  were  made 
between  univoltine  and  bivoltine  flies.  This  was  obtainable  by  forced  hatching  of  the 
univoltine  so  the  imagines  occurred  at  the  same  time  as  the  1st  generation  of  the 
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bivoltine  flies,  or  by  crossing  later  in  the  season  between  univoltine  flies  and  spe¬ 
cimens  of  the  2d  generation  of  the  bivoltine  types. 

About  40  such  crossings  succeeded  and  the  offspring  showed  in  most  cases 
intermediary  hatching  periods. 

An  example  where  the  univoltine  mothers  and  the  bivoltine  fathers  were  hatched 
in  the  period  20— 25th  August  1958,  the  offspring  during  the  next  3  generations  were 
hatched  mainly  in  the  month  of  July  1959,  1960  and  1961  respectively.  Another 
example  where  bivoltine  flies  are  mothers  and  univoltine  are  fathers  showed  a  very 
long  hatching  period  for  the  offspring  lasting  from  about  the  1st  June  to  the 
20th  of  August.  The  reverse  crossing  have  nearly  the  same  result,  but  the  number 
of  specimens  in  the  offspring  were  less. 

The  results  of  the  investigations  are  interpreted  so  that  the  northern  part 
of  Denmark  is  inhabited  of  2  different  types  of  H.  floralis  and  some  localities  hold 
both  types.  This  phenomenon  gives  occasionally  cause  to  a  mixed  population  which 
is  characterised  by  a  very  long  hatching  period.  It  is  evident  that  the  2  types  have 
different  demand  on  the  temperature  for  their  development. 


O  BJIArOCTODKOCTH  JIHBHHOK  AGRIO  TES  PON  T  IC  U  S  ST. 

(i COLEOPTERA ,  ELAT  ERI  DAE) 

V.  A.  Kabanov  —  B.  A.  K  a  6  a  h  o  b 
(EejizopodcKuü  nedaeoeunecKuü  uhctutijt,  CCCP) 

npn  ocBoeHHH  njiaBHen  b  KpacHO^apcKOM  Kpae  oÔHapyaîeHa  BbicoKaa  uhcjichhoctb 
jihuhhok  njiaBHeBoro  mejiKyHa,  KOTopbin  OKa3ajica  onacHLiM  BpeAHTejieM  pa^a  BaîK- 
Heñmnx  cejibCK0X03HHCTBeHHLix  KyjiLTyp.  JfeTajiLHoe  nccjie^oBaHne  nouBemiOH  $ayiibi 
HegaBHO  ocBoeHHBix  h  ocBaHBaeMtix  HJiaBHeBtix  3eMejn>  noKa3aao,  uto,  homhmo  A.  pon- 
ticus,  HHKaKon  APyron  bha  Elateridae  b  3tom  panoiie  ne  oöiiTaeT.  IIjiaBHeBLiH  ipejiKyn 
cyipecTByeT  b  ahkoh  npnpoge  n  pacnpocTpaueH  na  chjilho  yBjianmeHHLix  3eMJiax.  Ero 
JIHUHHKH  nOBpeaîgaiOT  3JiaKOBLie  H  OCOKOBbie  TpaBLI.  ÜHTepeCHO,  UTO  HOHBLI  HeocBoeH- 
HLix  njiaBHeBbix  3eMejn>  HBJiaiOTca  Hanöojiee  ÖJiaronpHHTHoä  cpe^on  a^h  3Toro  BHga. 
ÜMeHHO  b  3THX  nouBax  öbuia  oÖHapyjKeHa  BLicoKaa  uhcjichhoctl  npoBOJiouHHKOB. 
B  npopecce  ocymeHHa  H  OKyjiLTypnBaHHa  naaBHeßtix  3eMejib  KOJinaecTBO  jihuhhok 
A.  ponticus  nocTeneHHO  yMem>maeTca.  CHHJKemie  HHCJieHHOCTH  hpobojiouhhkob  npn 
ocBoeHHH  njiaBHeä  roBopnT  o  tom,  uto  OKyjiBTypeHHLie  nouBLi  hbjihiotch  MeHee  6jia- 
ronpHHTHBIMH  ^JIH  >KH3HeAeHTeJILHOCTH  H  pa3BHTHH  3Toro  BH^a,  ueM  He  3aTpOHyTLie 
ocymHTejibHBiMH  paôoTaMH  chjilho  nepeyBJiaîKHeHHLie  h  3a6ojioueHHLie  nouBLi  njiaB- 
HeBLix  3eMejib. 

B  jiaöopaTopnH  c  pejibio  BbiacHeHna  bjihhhhh  noBLimemiOH  BJianuiocTH  nouBbi 
na  npoBOJiouHHKOB  HaMH  ölijih  npoBegeHbi  cjie^yioipHe  onbiTbi.  Ilo  30  jihuhhok  Äg- 
riotes  ponticus  St.,  A.  gurgistanus  Faid.,  A.  litigiosus  Bossi.,  Selatosomus  latus  F., 
Melanotus  fuscipes  Gyll.  noMeigajm  b  3MajinpoBanHbiH  cocyA  (60x30),  Ha  nojiOBHHy 
BbicoTLi  3anojiHeHHbiii  necKOM,  KOTopbin  3areM  3aJiHBajica  boaoh,  t.  e.  co3AaBajiocb 
HcnyccTBeHHoe  HaBo^HeHHe.  B  onbiTax  Hcnojib30Bajmcb  tojilko  HeAaBHo  cjinHaBrnne 
jihuhhkh.  TeMnepaTypa  B03Ayxa  b  jiaöopaTopim  6bijia  22—25°  C,  OTHOCHTejibiiaa  BJia>K- 
HOCTL  70 — 75%.  Bepe3  Kaai^bie  24  naca  necoK  npocMaTpHBaaca,  h  nornörnne  npoBOjiou- 
HHKH  ygajiHjmcb  H3  cocyAa.  OnbiTbi  hpoboahjihcl  b  TpexKpaTHOH  hobtophocth. 

B  pe3yjibTaTe  npoBegeimbix  HccjieAOBaHHH  oKa3ajiocb,  uto  jihuhhkh  cTenHoro  m¡eji- 
KyHa  nornöajm  b  cpe^HeM  uepe3  2  ahh,  KyôaHCKoro  h  KpacHO-6yporo  —  aepe3  3  ahh, 
mnpoKoro  —  aepe3  5  AHen,  a  njiaBHeBoro  tojilko  uepe3  16  Auen.  TaKHM  oöpa30M,  jih- 
uhhkh  A.  ponticus  OKa3ajiHCb  b  ycjiOBHax  3aT0HJieHiia  HaMHoro  BbiHOCJiHBee,  aeM 
npoBOJiOHHHKH  APyrnx  BHAOB. 

KaK  H3BecTH0,  öojibmaa  hjih  MeHbmaa  npoHHpaeMOCTb  noKpoBOB  y  jihhhhok  m¡eji- 
KyHOB  3aBHCHT  OT  CTpoeHHH  KyTHKyjiLi  (Thjihpob,  1949;  CeMeHOBa,  1960).  KyTHKyjia 
coctoht  H3  HapyjKHoro  bockoboto  cjioh  —  annKyTHKyjibi  h  BHyTperiHHX  cJioeß  —  3K30- 
KyTHKyJILI  H  3HA0KyTHKyJILI.  Ee  npOHHpaeMOCTL  3aBHCHT  rJiaBHLIM  OÖpa30M  ot  toji- 
igHHbi  n  CTeneHH  pa3BHTna  snnKyTHKyjibi.  Kau  yTBepjKAaiOT  HeKOTopbie  aBTopbi,  annuy- 
THKyjia  xyjKe  pa3BHTa  y  BJiarojnoÖHBLix  bhaob  (BoönHCKaa,  rpnropbeBa,  IlepcHH,  1965). 
OAHano  3TO  He  coBceM  TaK.  IIJiaBHeBbiH  mejmyH  oÖHTaeT  Ha  chjilho  yBJiaaiHeHiiLix 
nouBax,  ho  ero  jihuhhkh  HMeiOT  xopomo  pa3BHTyio  3HHKy THKy jiy .  Booörge  TepMHH 
«BJiarojnoÖHBOCTL»  aJih  jihhhhok  A.  ponticus  BpaA  an  yAaaeH.  B  oTiiomeHHH  sthx 
noHBeHHLix  HaceKOMLix  Jiyame  6  lejío  6li  tobophtl  o  öojibineH  hjih  MeHLHien  BJiaro- 
CTOHKOCTH  OTAeJILHLIX  BHAOB.  HeJIL3H  TOBOpHTL  O  BJiarOJIIOÔHBOCTH  JIHHHHOK  A.  ponÜCUS , 
ran  KaK  b  ycjiOBHax  3aTonjieHHH  OHH  norjionjaioT  HeMHoro  boam^ho  cpaBHemno  c  npo- 
BOJIOHHHKaMH  APyrnx  BHAOB.  MOJKHO  JIHmb  TOBOpHTL  O  BJiaTOCTOHKOCTH  JIHHHHOK  HJiaB- 
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HeBoro  mejiKVHa,  BBi3BaHHon  ycjiOBHHMn  oonTamia  aToro  Bnpa.  B  npnpope  oh  npep- 
noHHTaeT  nepeyBJia/KHeHHHe  hohbbi  njiaBHeBBix  3eMejiB,  KOTopBie  nacTo  nopBepraiOTca 
3aTonneHmo  BeceHnnMn  Ta.iHim  BopaMn. 

Bo.iBmoe  BJinaHne  Ha  BBiaoiBaeMocTB  npoBOJionmiKOB  npn  toh  hjih  hhoh  BJiaamocTH 
noHBBi  0Ka3BiBaeT  TeMnepaTypa.  Ilccjiepya  nonBeHHyio  (JayHy  HacenoMBix  b  noÜMe 
p.  Jl Henpa,  KpBinna.iB  (1955)  npnmeji  k  BBiBopy,  hto  npn  jieTHnx  naBopKax  JinnnHKH 
mejiKyHOB  nornoajin  b  SojiBmnx  KOJinnecTBax,  neM  npn  BeceHnnx.  3to  oÖ’bhchhgtch, 
nO-BH^HMOMy,  TeM,  HTO  B  yCJIOBHHX  HH3KHX  TeMHepaTyp  npOBOJIOHHHKn  HaXOpHTCH 
b  cocTOHHnn  pnanay3Bi.  IIoBTOMy  b  nepnopBi  nacTBix  BeceHHnx  HaBopHemm  Ha  njiaB- 
HeBBix  nennHHBix  3eMJinx  b  KpacnopapcKOM  npae  JinnnHKH  HJiaBHeBoro  mejiKyHa 
noHTn  He  nornöaiOT. 


HEKOTOPBIE  OCOBEHHOCTH  3K0J10riIH  CTEEJIEBOrO  MOTBIJTBKA  — 

0  STRINI  A  NUBILALIS  (HBN.)  (LEPIDOTTERA,  PYRALIDAE)  B  nOJIBlHE 

Ch.  Kania  —  X.  K  a  h  a 

(Kacßedpa  shtomojiozuu  c.-x.  uhct.,  Bpoi^Jiae,  IIoAbiua) 

B  IlojiBme  cTeÖJießon  MOTBijieK  pa3BHBaeTCH  b  ophom  noKOJieHnn,  noBpeaipaa 
b  OCHOBHOM  npoco,  KyKypy3y  n  xMejiB.  K  pepKo  n  cjiaôo  noBpeJKpaeMBiM  pacTeHHHM 

cjiepyeT  OTHecm  y  Hac  copro,  ayMH3y  n  aepHoÖBUiBHHK.  Ilpn  MaccoBOM  noHBJiemiH 

CTeÔJieBon  motbijick  noBpeaipaeT  cjiyaamno  n  oaeHB  pepKo  TaK/Ke  $acojn>,  ropox,  ko- 

HonJiio  n  caxapHyio  CBeKJiy.  Mbi  npepnojiaraeM,  hto  H36npaTejiBHOCTB  3aceJieHna  pa3- 

HBIX  BHpOB  paCTeHHH  CTe6jieBBIM  MOTBIJIBKOM,  n3MeHHIOm;aHCH  no  30HaM  H  BO  BpeMeHH, 
CBH3aHa,  no-BH^HMOMy,  c  pa3annHBiMH  aKOJiornaecKHMn  (JaKTopaMn. 

30H0IÌ  MaKCHMaJIBHOH  Bpe^HOCTH  CTeÔJieBOrO  MOTBIJIBKa  HBJIHeTCH  rjiaBHBIM  ofjpa- 
30M  K>ro-3anapHaa  riojiBma,  jiencaipaH  bpojib  o6onx  öeperoB  cpepHero  Teaemia  p.  OppBi. 
OHa  HaXOAHTCH  B  OHGHB  BBITOPHBIX  nOHBeHHBIX  H  KJinMaTHHeCKHX  yCJIOBHHX  pJIH  3e- 
MJiepejina,  b  tom  ancjie  pjia  B03pejn>iBaHna  ceMGHHon  KyKypy3Bi,  rjiaBHoro  3pecB  Kop- 
MOBoro  pacTeHHH  CTeojieBoro  MOTBuiBKa.  06njiBHBie  pa3JiHBBi  n  CTapBie*  pycjia  peK 
CJiyHiaT  BaîKHBIM  nCTOHHHKOM  HCHapeHHH  H  BJiaJKHOCTH  aTMOC(|)epBI.  3th  (paKTOpBI  npn 
cooTBeTCTByrorpnx  ycjiOBnax  noropBi  önaronpnaTHBi  pan  pa3BHTHa  CTe6jieBoro  MOTBuiBKa 
n  cnocoöcTBviOT  ero  MaccoBOMy  noHBJieHnio. 

HaMH  BBIHBJIGHO,  HTO  pa3BHTHe  KaJKpOH  CTaPHH  CTeÖJieBOTO  MOTBIJIBKa  MOJKHO 
npnypoHHTB  k  pa3HBiM  $a3aM  pa3BHTna  HenoTopBix  pnKopacTymnx  pacTemin.  TaK, 
Haaajio  oKyKJinBaHna  ryceHnn;  MOTBuiBKa  coBnapaeT  y  Hac  c  HaaajioM  hjih  c  hojihhm 
npeTeHneM  capoBoro  macMnna  n  c  hojihbim  pBeTemieM  KpynHOJincTHon  jihhbi,  c  Ha- 
najioM  co3peBaHHH  aepHnKn,  a  TaKiKe  co  BpeMeHeM,  Korpa  mnop  ooBiKHOBeHHoro  koh- 
CKoro  KamTaHa  ÔBiBaeT  Bejinannoio  c  MaJiBin  opemen  oÖBiKHOBeHHon  jierpnHBi.  JleT 
MOTBuiBKa  Ha  nojiHX  KyKypy3Bi  HaanHaeTca  oôbihho,  Korpa  KOJiionaa  oöojioaKa  kohckoto 
ooBiKHOBeHHoro  KamTaHa  pocTnraeT  BejinanHBi  cpepHero  pa3Mepa  rpepKoro  opexa 
n  Korpa  pacpBeTaeT  MejiKOJincTHan  Jinna.  KoHep  JieTa  MOTBuiBKa  coBnapaeT  c  yBapa- 
HneM  nepBBix  pBeTOB  ôojiBmoro  jionymHHKa  n  c  C03peBaHneM  nepBBix  njiopoB  nepHon 
6y3HHBi,  a  TaK/Ke  c  C03peBaHneM  nepBBix  nroji;  oÔBiKHOBeHHon  MajiHHBi.  Hanajio  Hnn;e- 
KjiauKH  MOTBuiBKa  coBHa^aeT  co  BpeMeHeM,  Kor,n;a  jKejiTeiOT  njio^ti  oÔBiKHOBeHHon 
Ph6hhbi,  a  OTpoHi^eHne  nepBBix  ryceHnn;,  —  Korn;a  hjioabi  npnHHMaiOT  opaHJKe- 
BBin  HBeT. 

Ilo  HamnM  HaÖJiioneHHHM,  npoBe^eHHBiM  Ha  hojihx  KyKypy3Bi  b  ioro-3anan;HOH 
nojiBme  c  1956  no  1968  r.,  ycTaHOBjieHo,  hto  nanie  Beerò  jieT  CTeßjieBoro  motbijibkh 
HannHaJiCH  b  nocjie^Hen  nnrnnHeBKe  hiohh  n  b  1-n  nnTnnneBKe  hiojih.  MaKcnnyM 
jieTa  HaÔJiionajiCH  naipe  Beerò  b  3-h  namziHeBKe  niojin,  a  KOHen;  JieTa  6a6oneK  —  b  ho- 
cjiepHen  nnTnpHeBKe  hiojih  h  b  1-h  nampHeBKe  aßrycTa.  nepnopBi  JieTa  CTeÔJieBoro 
MOTBIJIBKa  ÔBIJIH  POBOJIBHO  HpopOJIÎKHTeJIBHBIMH  H  pJIHJIHCB  27 — 54,  B  CpepHeM  40  pHeH. 

no  HamnM  MHorojieranM  HaôjnopeHnaM,  onTHMajiBHBiMH  pjia  JieTa  öaöoaeK  HBaaiOTca 
Hoan  6e3  ocapKOB  n  6e3  BeTpa,  npn  TeMnepaType  18—19°  C  b  21  aac  (cpepHeeBponen- 
CKoe  BpeMa).  Ecjm  b  21  aac  TeMnepaTypa  cmiîKaeTCH  npnMepHo  po  15°,  JieT  3Haan- 
TejiBHO  cjiaôeeT  (xoth  b  OTO  BpeMa  b  npnpope  HMeeTca  mhoto  6a6oaeK)  n  npeKpa- 
ipaeTca  Booôipe,  Korpa  TeMnepaTypa  CHnaiaeTca  po  12°. 

ASnoTnaecKHMH  (JaKTopaMH,  KOTopBie  orpaHnanBaiOT  pacnpocTpaHeHne  n  ancjieH- 
irocTB  CTeÔJieBoro  MOTBuiBKa,  cJiyîKaT  bo  BpeMa  JieTa  pjiHTe.TBHaa  îKapa  c  3acyxon, 
a  TaKHîe  n  npopojiîKnTejiBHBie  noxojiopaHna  n  ponían,  npeaipe  Beerò  BeaepoM  n  hohbio. 
CnjiBHBie  n  npopojiîKnTejiBHBie  poman  bo  BpeMa  OTpoaipeHHa  rycennn  BBi3BiBaiOT  6ohb- 
myio  CMepTHOCTB  nocjiepHnx,  npempe  aeM  ohh  npoHHKaiOT  b  pacTenne. 

Ha  pHHaMHKy  ancjieHHOCTH  cTeöJießoro  MOTBuiBKa  bjihhiot  n  pa3HBie  opraHH3a- 
pnoHHO-xo3ancTBeHHBie  (^aKTopBi. 
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Pe3K0My  pocTy  hhcjichhocth  CTeÔJieBoro  MOTBuiBKa  cnocoôcTBOBajin  önaronpHHT- 
Han  ajih  ero  pa3BiiTHH  noropa,  ocooeHHO  TeMnepaTypa  h  ocapKH  bo  BpeMH  oKyKJinBaHHH 
rycemip,  pa3BHTHH  KyKOJioK,  jieTa  öaöoneK,  HnpeKJiapKH  h  OTpojKpeHHH  rycemip.  3Ha- 
^HTejiLHyio  pojiB  nrpaeT  TaK>Ke  cooTHomeHHe  nojioB.  Tan,  bo  BpeMH  MaccoBon  BcnBiniKH 
Ha  1  caMn,a  npnxopHjiocB  cBLime  5  caMOK,  b  to  BpeMH  Kan  b  ropBi  hh3koh  nncjieH- 
HOCTH  —  TOJIBKO  1  CaMKa.  IIOHTH  HOJIHOe  OTCyTCTBHe  Hapa3HTOB  CTeOJieBOH)  MOTLIJIBKa 
h  oneHB  cjiaoan  penTejiBHOCTB  xhh^hiikob  TaKJKe  cnocoöcTBOBajm  HapacTaHnio  ero 
HHCJieHHOCTH. 

OflHOBpeMeHHo  c  HHTeHCHBHbiM  pacmnpeHHeM  apeajia  KyKypy3Bi  Hanmian  c  1955  r. 
HaÖJHO^ajiocL  ycHJieHHe  pa3MHO/KeHHH  CTeÖJieBoro  MOTLijitKa  b  loro-sanapHon  nojiBme 
(c  12%  HOBpeHvßeHHBix  paCTeHHH  B  1954  r.  po  28%  b  1955  r.,  39%  b  1956  r.  n  74% 
b  1957  r.).  BbicoKan  hhcjichhoctb  CTeöJießoro  MOTBuiBKa  HaÖjnopanacB  po  1959  r.  B03- 
MOHiHO,  HTo  npoAOJUKHTejiBHan  3acyxa  n  BBiconan  TeMnepaTypa  bo  BpeMH  BereTannoH- 
Horo  nepnopa  1959  r.  BBi3Ba;iH  pe3Koe  noHHBKemie  nncjieHHOCTn  MOTBuiBKa  b  1960  r. 
h  b  nocjiepyioipHe  ropBi.  Hamman  c  1960  r.  (3a  HCKJnoneHneM  HeöojiBmoro  noBBimeHHH 
b  1964  r.)  cncTeMaTHnecKn  yMenBmajiocB  KOjinnecTBo  noBpe>KiieHHBix  pacTennn  —  c  25 
po  13%  b  1967  r. 

IIocTOHHHoe  H3yneHne  AHHaMHKn  JieTa  6a6oneK  cTeÖJießoro  MOTBuiBKa  yKa3BiBaeT 
na  MeAJieHHLiñ  no^eM  hhcjichhocth  Bpe^nTenn.  3to  TecHo  CBH3aHo  c  MeAJieHHUM, 
nocTeneHHHM  pacnrapemieM  apeana  noceBOB  KyKypy3Li  Ha  3epHO. 


BJIHHHME  BHEinHHX  OAKTOPOB  HA  HHCJIEHHOCTB 
HBJIOHHOH  njIOAOHîOPKH  II  nJIOAOBBIX  KJIEIII;EH  B  KHPrH3HH 

T.  T.  Kartasheva  —  T.  T.  KapiameBa 
(Kupzu3CKuü  HayHHO-uccAedoeareAbCKuü  uhctutijt  zeMjiedejiusi }  0pyu3e,  CCCP) 

B  OHLiTax  no  ycoBepmeHCTBOBamno  Mep  öopBÖBi  c  Bpe^HTejiHMn  nnopoBoro  capa 
MH  He  CTaBHJin  cnepnajiBHon  sa^anen  BHHCHeHne  3aBHCHM0CTn  hhcjichhocth  Haceno- 
MHX  n  KJierpeö  ot  $H3HOJiorHHecKoro  coctohhhh  pacTemin  n  oÖMeHa  BerpecTB  b  hhx. 
OßHaKo  oöcTOHTejiBCTBa  cjiojkhjihcb  TaKHM  oöpa30M,  HTo  HeBOjiBHo  3acTaBnnn  oöpa- 
THTB  BHHMäHHe  Ha  3Ty  TeCHyiO  B3aHMOCBH3B. 

npn  npoBe^eHnn  onBiTa  c  pa3JiiriHBiMn  cnocoöaMH  n  cponaMn  xnMnnecKnx  oopa- 
60TOK  HÖJiOHeBoro  ca^a  npoTnß  höjiohhoh  nno^oJKopKn  n  hjioaobbix  Kneipen  BBiopaH- 
HBin  ynacTOK,  Ka3aBmnncH  oahopoahbim  no  mhothm  nona3aTejiHM,  b  AeñcTBHTejiBHOCTn 
AObojibho  pe3KO  pa3rpaHHneH  Ha  ßBe  nacra  no  CTpyKType  hohb,  hto  ooHapyjKHJiocB 
BCJie^cTBne-  nnoTHoro  3aaepHeHHH  noBepxHOCTn  hohbh  necKOJiBKo  no3>Ke.  Ha  oa- 
höh  nojioBHHe  ynacTKa  öbijih  aobojibho  nnoTHHe  cepo3eMBi,  a  Ha  Apyron  — 
cynecnaHBie  hohbbi  c  ranenmiKOM.  B  nepßyio  nojioßnHy  BeceHne-neTHero  nepno^a, 
Korfla  cpeAHecyTOHHBie  TeMnepaTypH  6bijih  othocht6Jibho  HeBBiconnMn,  a  yBJiaiKHeH- 
HOCTB  nOHBBI  ^OCTaTOHHOH  flJIH  HOpMaJTBHOro  pa3BHTHH  paCTeHHH,  HHCJieHHOCTB  Bpe^H- 
Tejien  (b  ocoochhocth  nayTHHHoro  KJieipa)  HapacTana  nocTeneHHO,  b  npeAeaax  oôbih- 
hoh  HopMBi.  Onepe^Hon  yneT  njiOAOBBix  KJieipen,  npoBefleHHBin  31  hiojih,  nona3aji,  hto 
cpeAHHH  HHCJieHHOCTB  hx  Ha  oahh  jiHCT  cocTaBJiHeT  0.7.  HannHan  c  3-n  flena^Bi  hiojih 
ycTaHOBHJiacB  cyxan  >KapKan  noro^a  c  ^HeBHBiMn  TeMnepaTypaMn  33—37°.  B  cbh3H 
c  öojibihhm  fle|)ni],HTOM  nojiHBHon  bo^bi  Ha  ßepeBBHX,  pacnojioHíeHHBix  Ha  ynacTne 
c  rajienHHKOM,  b  nepBHx  nncjiax  aßrycTa  jihctbh  yBH^aJin,  Heco3peBinne  nnop;Bi  Tepnnn 
Typrop.  YneT  nncneHHOCTH  KJieipen,  npoBe^eHHBin  10  aßrycTa,  noKa3an,  hto  3a  ¿jpchtb 
flHen,  npomenninx  Menî^y  abymh  yneTaMn,  Ha  ynacTKe,  r^e  pacTeHnn  Haxo^n.incB 
B  yrHeTeHHOM  coctohhhh,  npoH3omjia  BcnBimna  MaccoBoro  pa3MH0/KeHHH  nJio^oBoro 
KJiema  n  HHCJieHHOCTB  ero  b  cpe^HeM  Ha  jihct  B03pocjia  b  60  pa3.  JIhctbh  npnoônenn 
6ypBin  HBeT  h,  HecMOTpn  Ha  nocJiejiyiomne  hojihbh,  cTann  ona^aTB.  Ha  ^pyroM 
ynacTKe,  HaxonnBineMCH  b  öojiee  HopMajiBHBix  ycjioBnnx  yBJiaJKHeHnn,  hhcjichhoctb 
KJiem;a  TaKHie  B03pocjia,  ho  Beerò  b  14  pa3,  h  ecjin  Ha  nepBOM  ynacTKe  b  cpe^HeM 
na  oflHH  jihct  npnxoflnjiocB  no  42  KJieipa,  to  Ha  BTopoM  —  9.8  n  ji;epeBBH  30  KOHn;a 
BereTapHOHHoro  nepnopa  HMejin  3eJieHyio  Kpony,  HecMOTpn  Ha  to  hto  nocjiepHHH 
XHMHnecKaH  oöpaöoTKa  capa  önjia  npoßepeHa  25  hiohh. 

YrHeTeHHoe  cocTOHHne  pepeBBeB  b  3HanHTejiBHon  CTeneHn  OTpa3HJiocB  TaKHie 
Ha  HOBpOKpeHHOCTH  HJIOpOB  HÖJIOHHOH  HJIOPOÎKOpKOn.  HepHOp  yBHAaHHH  JIHCTBeB  H  njio- 
poB  coBnaji  c  MaccoBHM  JieTOM  n  OTpoîKpeHHeM  rycemin;  BToporo  noKoneHnn  Bpepn- 
TejiH.  HapymeHne  oÔmchhhx  npopeccoB  b  pacTeHnn  cnocoöcTBOBaJio,  bhuhmo,  co3pa- 
Hmo  onTHMajiBHBix  ycjioBHH  pjiH  HHTàHHH  ryceHHu;  h  Jiynmen  nx  BBnKHBaeMOCTH. 
npn  yneTe  noBpempeHHocTH  hjioaob  CT>eMHoro  ypo/Kan  ona3ajiocB,  hto  Ha  3thx  pe- 
peBBHX  oHa  Ha  8—10%  BBime. 

TaKHM  o6pa30M,  t^nsnojiorHnecKoe  yraeTeHne  (yBHpaHne)  hjiopobbix  pepeBBeB 
BBi3BiBaeT  HapymeHHe  oÔMeHa  BerpecTB  b  pacTeHHHX,  ycHJinBaeT  npopeccBi  rnppojiH3a, 
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b  pe3yjiBTaTe  nero  b  kjigtobhom  cone  HaaananBaeTcn  noBBimemioe  aoanaecTBo  nnTa- 
TOJiBHLix  Bern,ecTB,  jierno  gocTynHBix  h  xoporno  ycBoneMBix  BpegHTeaaMH  —  aMHHo- 
KHCJiOT  n  MOHOcaxapoB.  ymeTeHHBie  pacTemin,  BepoHTHO,  öoaee  npiiBJieKaiOT  öaöoaea 
HÔJiOHHOH  naogojBopaii.  KpoMe  Toro,  KajiopniiHocTB  n  ycBOHCMOCTB  nnmn  cnocoôcTByioT 
öojiBmen  BMJKHBaeMocTH  rycennu,. 

Ilo  TeM  me  npnannaM  3HaaiiTeaBHo  yayamaiOTCH  ycjioBHH  nHTainifl  naogOBBix 
aaeigen,  b  cbh3ii  c  hcm  TeMiiBi  nx  pa3MH05aeHHH  pe3Ko  B03pacTaioT. 


OAYHA  pyHEIÌHHKOB  EOJIBIHHX  PER  JIATBHH 

O.  L.  Katschalova  —  O.  JI.  Ka^ajiOBa 
( IlncTUTyr  Cuojiozuu  AH  JlareCCP,  Puza,  CCCP) 

Oayna  pyaenHnaoB  pen  JlaTBnn  ôaiaa  Majio  ii3yaeHa.  Hann  b  TeaeHne  paga  JieT 
H3yaajiHCB  pyaeimnan  ôohbihhx  pea  JlaTBHH  (b  cocTaBe  30o6eHTOca)  Kan  no  BognaiM, 
Tan  h  no  iiMarniiajiBHBiM  c£)a3aM. 

Beerò  b  peaax  JlaTBnn  k  HacToaigeMy  BpeMenn  hbmh  yciaHOBjieH  101  Bng  pyaeii- 
HHKOB,  OTHoeaipnxca  k  13  ceMencTBaM  n  47  pogaM,  b  tom  ancae  gaa  p.  ÀayraBBi 
79  BHgoB,  gaa  p.  BenTBi  67,  a  gaa  p.  Jlnejiyne  34  BHga. 

Cpegn  ananHoa  HacenoMBix,  3aceaaK>iu;Hx  gHO  pen  JlaTBnn,  pyaeniinaii  no  ancaeH- 
HocTH  n  6iioMacce  3aHHMaiOT  BTopoe  MecTo  nocjie  xnpoHOMHg,  npnaeM  nx  ygeaBHBin 
Bec  KOJieÔJieTca  ot  0.1 — 16.6%  oöigero  ancaa  n  ot  1.6  ¿jo  24.5%  oörgero  Beca  goimaix 
hîhbothbix.  H3yaeHiie  TpnxonTepoaornaecaoro  HaceaeHna  OTgeaaHBix  yaacTaoB  pen 
c  yaeTOM  ocoôeHHocTen  rpyHTOB  n  cKopocm  Teaemia  no3Boanao  BBiaBHTB  ocoôeiraocTH 
(JayHBi  aaîagon  pean  b  oTgeaBHOCTH. 

npn  paccMOTpennn  Hacejiemia  oTgeaBHBix  yaacTKOB  b  nepByio  oaepegB  ocTano- 
BHMca  Ha  (fmyrie  aaMeHHCTBix  yaacTKOB.  KaMeHHCTBie  yaacTKH  Ha  peaax  ^ayraBe, 
BeHTe  h  Taye  npn  yaaoHe  gHa  0.6 — 1m/km  n  Teaemin  b  0.5 — 1.0  M/cea.  HacejieHBi 
ôojiBinnM  KOJinaecTBOM  HaceaoMBix:  pyaeimiiaoB  CBBirne  5000  3K3./m2,  xnpoHOMHg  go 
300  9K3./m2  npn  Bece  go  1  t/m2.  Kan  BiigHo  ns  npiiBegeHHBix  gairaBix,  na  KaMeHHCTBix 
yaacTKax  pea  JlaTBnn  pyaeimnan  cpegn  goHHBix  HaceaoMBix  3amiMaiOT  nepBoe  MecTO. 
Ha  p.  J^ayraBe,  Hanpnkep,  cpegn  aaMHen  (b  hopoîhhctbix  yaacTaax)  oônTaeT  ot  32  go 
42  BHgoB  pyaeimnaoB,  b  tom  ancjie  60 — 70%  hbjihiotch  TnnnaHBiMn  peoiJmaaMH; 
Ha  p.  BeHTe  b  aaMeHHCTBix  yaacTaax  HangeHo  29  BHgoB  pyaennnaoB,  H3  aoTopaix 
70%  —  peo^HjiH. 

HTaa,  Ha  aaMeHHCTBix  yaacTaax  pea  oönTaiOT  npenMyigecTBeHHO  TeaeHneaioÖHBBie 
BHgBi,  nocejiaiomneca  cßoöogHO  6e3  goMnaoB  hjih  b  goMnaax  Ha  aaMHax,  nopocninx 
MXOM  h  oöpacTaHHaMH  Bogopocaen.  3to  BHgBi,  OTHOcaigneca  a  pogaM  Rhyacophila , 
Hydroptila,  Ithytrichia ,  Chimarrha ,  Plectrocnemia ,  Polycentropus ,  Psychomyia ,  Hydro- 
psyche,  Cheumatopsyche ,  Halesus ,  Goera ,  Lepidostoma,  Br  achy  centras,  Micrasema. 
Ha  3THX  >ae  yaacTaax  oónTaeT  öoaamoe  ancjio  nogeHoa,  npegCTaBaeHHBix  mhoto- 
ancjieHHLiMii  BngaMH. 

KpoMe  BBimeyaa3aHHLix  pogOB  pyaenmiaoB,  npHcyin¡Hx  mhothm  peaaM,  Toaaao 
b  ayraBe  cpegn  aaMHen  oönTaiOT  TiinnaHBie  HOTaMOÖnoHTBi,  He  BCTpeaeHHBie  b  gpy- 
rnx  peaax  JlaTBnn  n  Been  npnöaaTHnn, — 3to  npegCTaBHTeaa  ceMencTBa  Arctopsychi- 
dae  H3  pyaeHHHHOB,  a  Taaaœ  npegCTaBHTean  ceMencTBa  Prosopistomatidae  H3  nogeHoa. 
9th  gBa  ceMencTBa  aBJiaiOTca  gocTonpnMeaaTeaBHOCTBio  J^ayraBBi. 

H3yaemie  TpnxonTepojiornaecaoro  HaceaeHna  pea  no3Boanao  BBiaBHTB  $ayHy 
yaacTaoB,  noapaiTBix  OTaoaieHHaMn  necaa,  rpaBna  n  naa.  Taane  yaacTan  npn  yaaoHe 
ipia  0.2 — 0.1  m/km  n  TeaeHiin  b  0.01 — 0.02  M/cea.  HaceaeHBi  oôe^HeHHon  3HTOMO(|)ayHOH; 
aoanaecTBO  ananHoa  pyaeHHnaoB  b  SeHTOce  He  npeBBimaeT  Hecaoaaanx  coTeH  aa3eM- 
naapoB  Ha  aBaapaTHBiii  MeTp  npn  Bece  b  1—2  t/m2.  KoanaecTBo  bh^ob  pyaenHnaoB 
Taa>ae  CHHa^aeTca,  b  p.  JJayraBe,  HanpnMep,  AO  14,  a  b  p.  BeHTe  10.  HHTepecHo 
OTMeTHTB,  aTO  aoanaecTBO  ananHoa  xnpoHOMnp,  Ha  3anaenH0M  necae  oaeHB  B03pacTaeT; 
Taa  b  p.  BeiiTe  xnpoHOMH^Bi  Tanytarsus  gr.  mancus  OÖHTaiOT  b  npnycTBeBOH  aacTii 
cpeji;H  necaa  b  aoanaecTBe  go  18  tbic.  aa3./M2. 

B  Taanx  peaax  JlaTBiin,  aaa  ¿JayraBa,  BeHTa,  Jlneayne  n  Taya,  na  yaa3aHHBix 
yaacTaax  goMnmipyioT  CTonaeBOgHBie  BiigBi  pyaenHnaoB,  oTHOCHipneca  a  pogaM  Ag- 
raylea ,  Oxyethira,  Lype,  Ecnomus,  Cyrnus ,  Phryganea,  Agrypnia,  Molanna,  Leptoce- 
rus,  Mystacides ,  Anabolia.  B  npegeaax  ropogOB  Pnrn,  EaraBBi  n  BeHTcnnaca,  rge  aoîae 
pea  ÆayraBBi,  Jlneayne  n  Bghtbi  noapaiBaeTca  OTXOgaMn  npoMBiinaeHHOCTH,  anannan 
BogiiBix  HaceaoMBix  noaTH  noanocTBio  ncae3aiOT;  3to  othochtch  aaa  a  pyaenHnaaM, 
Taa  n  a  xnpoHOMngaM  n  nogeHaaM. 

Hniae  ropogOB  b  peaax  nonBaaioTCH  ananHan  HaceaoMBix,  b  tom  ancae  n  pyaen- 
nnaoB,  aoTopaie  BCTpeaaioTcn  b  3aTnmHBix  MecTax  epegn  3apocaen  Maapo^nTOB.  9to 
raaBHBiM  oöpa30M  (J)nTO$naBi,  oTHOcamnecn  a  pogaM  Agraylea ,  Oxyethira ,  Orthotrichia , 
Lype ,  Ecnomus ,  Cyrnus ,  Mystacides ,  Leptocerus,  Limnophilus.  B  geaOM  ^ayraBa 
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h  BeiiTa  no  cpaBHemno  c  flpyrHMH  penaMH  JlaTBiin  öojiee  ôoraTo  nacejieHti  pynenim- 
KaMH.  3tO  CBH3aHO  C  ÖOJIBUIHM  yKJIOHOM  flHa  II  OTIIOCHTeJILHO  ÔOJIBUIOH  CKOpOCTBK) 
TeneHHH,  a  Tamne  c  pa3HOo6pa3neM  rpyiiTOB,  BBicrnjiaiomHx  jiome  pen.  P.  Jlnejiyne 
OTJiiiHaeTcn  npeoÔJia^aHneM  CTonneBo^Hon  (|)ayHBi  HaceKOMBix,  b  tom  uiicjie  othoch- 
TeJiBHo  ôe^Hon  $ayHon  pyuennnKOB,  npe^cTaBJieiiHon  npenMyipecTBeHHo  03epHBiMn 
BHflaMH.  9to  cBH3aHO  co  cjiaÔBiM  yKJIOHOM  ¿pía  h  MeAJieHHBiM  TeneHneM,  a  Tanme 
co  sHanHTCJiBHBiM  HaKonjieHiieM  æohhbix  oTJioîKeHHH  b  jiome  stoh  peKH. 

CTpOIITeJIBCTBO  3JieKTpOCTaHH,HH  Ha  ÖOJIBIHHX  peKaX  JIaTBHH  pe3KO  H3MCHHT  co- 
CTaB  (|)ayiiBi  naceKOMBix,  b  uacTHOCTH  pyneiniiiKOB:  b  3aperyjiiipoBaHHBix  yuacTKax 
BBina^yT  peoônoHTBi,  jiiiTopeo^HJiBi,  a  BMecTo  hhx  nojiyuaT  pacnpocTpaneHHe  03eptiBie 
nejiO(|)HJiBi  h  ncaMMO$HjiBi,  KaK  mbi  3To  bh^em,  HanpiiMep,  b  BOflOxpamiJimpe  KeryMc 
(na  p.  ßayraBe). 


EGG  AND  LARVAL  MORTALITY  IN  PHYTOMYZA  RUFIPES  (MG.) 

(DIPTERA,  AGROMYZIDAE) 

W.  J.  S.  Kershaw 

(Department  of  Agricultural  Zoology,  University  of  Newcastle  upon  Tyne,  U.  K.) 

A  study  of  the  leaf  mining  pests  of  swedes  ( Brassica  napus  L.)  begun  in  1965 
in  N.  E.  England,  revealed  that  of  the  six  or  so  species  found  P.  rufipes  was  the  com¬ 
monest  and  occurred  most  regularly  from  June  to  October.  P.  rufipes  infests  many 
species  of  crucifers  sometimes  causing  economic  damage.  Negligible  damage  was 
done  to  the  swedes  in  Northumberland. 

Young  leaves  are  selected  for  oviposition.  The  eggs  are  laid  singly  in  pouches 
between  the  veins  on  the  underside  of  the  leaf.  The  inner  end  of  the  egg-pouch 
is  orientated  towards  the  midrib  or  the  base  of  the  leaf  and  on  emergence  the  larva 
enters  the  midrib  direct  or  by  means  of  a  nearby  vein.  First  and  second  instar  larvae 
develop  in  the  leaf  blade.  Third  instar  larvae  develop  in  the  midrib  and  petiole,  and 
make  exit  holes  when  mature.  Pupation  occurs  in  the  soil.  P.  rufipes  is  bi voltine. 

In  1967  the  peak  of  oviposition  was  in  July,  with  a  subsidiary  peak  in  Septem¬ 
ber.  These  peaks  corresponded  with  the  two  generations  of  females  on  the  plants. 

Total  mortality  of  eggs  and  larvae  on  20  plants  varied  from  70 — 92%.  The  grea¬ 
test  mortality  was  in  the  one  plant  infested  with  the  swede  midge  Contarinia  nastur- 
tii  Kieff.).  Mortality  of  eggs  and  newly  hatched  larvae  at  the  site  of  oviposition  was 
45 — 65%,  and  of  larvae  mining  in  the  leaf  blade  41—80%.  Larval  mortality  was 
slightly  but  significantly  greater  (p= 0.002)  than  egg  mortality  on  the  same  plant. 

The  critical  period  for  survival  of  larvae  was  during  the  first  and  second  instars, 
when  60%  mortality  was  recorded.  In  contrast,  92%  of  third  instar  larvae  completed 
development  and  left  the  leaves  before  leaf-fall.  35%  of  the  remainder  were  found 
dead  in  the  leaves.  3%  of  third  instar  larvae  were  diseased. 

Egg  hatch  and  larval  development  were  more  successful  in  leaves  infested  in  mid 
season  (August)  than  at  other  times  (p  =  0.001).  Larval  development  was  poor  com¬ 
pared  with  egg  hatch  in  the  heavily  infested  leaves  in  July  and  September. 

Mortality  factors  so  far  observed  are  biological,  apart  from  death  of  larvae  by 
freezing  in  December,  1967.  Callus  tissue  develops  at  the  site  of  oviposition  and 
the  egg  may  be  crushed  or  pushed  out;  13%  of  eggs  were  thus  affected  in  June  1968. 
Factors  which  delay  entry  of  larvae  into  the  midrib  can  be  important,  for  this  exposes 
them  to  accidental  predation  by  leaf-eating  birds,  slugs  and  larvae  of  Lepidoptera 
and  Coleóptera.  As  these  feed  mainly  between  the  larger  leaf  veins,  third  instar  larvae 
are  most  likely  to  survive  such  accidents.  Delay  can  be  due  to  orientation  of  the  egg 
pouch  away  from  the  midrib  (5%  of  cases)  so  emerging  larvae  move  towards  the  leaf 
margin.  These  and  other  young  larvae  were  often  found  dead  in  callus-filled  mines 
in  the  leaf  blade.  No  ectoparasites  were  noted,  and  the  eggs  of  the  braconids  Dacnusa 
and  Chorebus  which  commonly  attack  larvae  do  not  hatch  until  pupation. 

interspecific  and  intraspecific  competition  among  swede  leaf  miners  is  probably 
most  intense  early  in  the  season  when  the  leaves  are  small  and  the  miners  most 
abundant. 
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THE  BIOMATHEMATICAL  THEORY  OF  COMMUNITY  CONTROL 

AND  ITS  APPLICATION 


V.  A.  Kontar-B.  A.  KoHTapt 

(Laboratory  of  perspective  problems ,  Academy  of  agricultural  Sciences,  Moscow,  USSR) 

The  agricultural  biological  assotiations  cannot  maintain  themselves  without  man. 
Man  must  control  the  development  of  agrobiocoenosis  and  regulate  the  trends  of  all 
processes  in  the  field.  Agrobiocoenosis  is  a  complex  system  which  consists  of  agricul¬ 
tural  plants,  organisms,  connected  with  them  and  the  controlling  activity  of  men. 
There  are  three  possible  ways  of  man’s  interference  in  the  development  of  agro¬ 
biocoenosis: 

1)  The  activity  of  man  influences  on  populations.  In  this  case  man  changes 
the  quantity  and  quality  of  one  or  several  populations. 

2)  The  activity  of  man  influences  on  relationships  between  populations.  Man  les¬ 
sens,  intensifies,  destroys  or  forms  new  relationships  between  populations. 

3)  Man  control  some  abiotic  factors.  As  a  result,  some  species  are  reduced  and 
others  are  intensified. 

Man  often  influences  both  a  population  and  the  relationship  between  populations 
and  abiotic  factors.  The  agrobiocoenosis  responds  to  this  influence  by  change  in  the 
crop’s  quality  and  quantity.  Therefore  the  man’s  control  of  agrobiocoenosis  takes 
first  place  in  the  theory  of  agrobiocoenosis. 

Biomathematical  theory  of  biocoenosis  control  considers  controlled  biological 
associations.  We  need  to  learn  the  processes  in  agrobiocoenosis  and  to  predict 
the  reasonable  influence  on  these  processes.  The  basis  of  ecological  biomathematics 
was  founded  by  Volterra  and  Lotka  at  the  beginning  of  the  XXth  century.  Today 
this  population  theory  has  been  successfully  developed  and  has  been  confirmed 
experimentally.  Our  investigations  have  shown  that  most  of  the  models  of  ecosystems 
may  be  reduced  to  a  general  form.  These  models  describe  unchangeable  biological 
associations  (natural  biocoenosis)  but  they  cannot  explain  agrobiocoenotic  processes 
because  agrobiocoenosis  is  a  changeable  biological  association. 

We  worked  out  the  problem  of  active  control  over  the  biocoenosis.  The  act 
of  control  and  its  consequences  take  the  first  place  in  our  theory.  The  term  «vector 
of  control»  is  introduced  and  defined  mathematically.  Different  types  of  artificial 
influences  are  described  by  mathematical  methods.  There  is  a  conception  of  an  effec¬ 
tive  biocomplex  that  defines  the  development  of  agrobiocoenosis  at  the  present  time. 
The  change  in  population  size  corresponds  to  the  change  of  initial  conditions  in  mathe¬ 
matical  equations.  The  usage  of  pesticides  and  of  new  enemies  is  described  in  the 
same  way. 

We  can  decompose  right  parts  of  equations  into  Tailor’s  row.  In  this  case 
the  change  in  population  quality  is  described  by  the  linear  members  of  this  row. 
The  quadratic  members  of  the  row  describe  the  effect  of  competition  and  overpopu¬ 
lation.  The  description  of  attractants  and  repellants  effect  is  similar. 

The  change  of  abiotic  factors  leads  to  a  drift  of  the  special  point  of  the  biocoe¬ 
nosis  trajectory.  Thus,  the  main  types  of  control  may  be  calculated  and  the  conse¬ 
quences  predicted. 

Using  the  biomathematical  theory  of  biocoenosis  control  we  have  defined  the 
integral  vector  of  pesticides  control  and  discovered  the  specific  ecological  resistance 
of  populations.  This  resistance  may  be  calculated  mathematically  too.  The  considera¬ 
tion  of  chemical  and  biological  control  defines  the  fields  of  their  rational  usage. 
These  fields  are  sufficiently  different:  biological  and  chemical  control  cannot  comple¬ 
tely  replace  each  other  because  one  method  supplements  the  other. 

The  real  biocoenosis  have  been  analysed  by  methods  of  mathematical  theory 
of  control,  and  very  interesting  results  were  obtained.  The  biomathematical  theory 
of  biocoenosis  control  includes  the  tasks  of  controlling,  stability  and  noise  stability 
of  agrobiocoenosis.  The  latter  theory  determines  the  role  and  place  of  agricultural 
machines  in  the  general  system  of  agrobiocoenosis  control,  and  thus  may  be  useful 
for  designers  of  agricultural  machines. 

We  believe  that  the  biomathematical  theory  of  biocoenosis  control  will  help 
to  unite  different  specialists  for  resolving  the  task  of  increasing  the  efficiency  of 
agricultural  biological  associations. 
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3K0JI0rHH  KOPHEBOñ  CBEKJIOBHHHOÏÏ  TJIH 
PEMPHIGUS  FUSCICORNIS  KOCH. 


A.  S.  Kosmatsclievsky  —  A.  G.  KocManeBCKHH 
(HedazozunecKuü  uhctutjjt,  Kpacnodap,  CCCP) 

KopneBan  CBeKJiOBHHHan  tjih  CTaJia  onacHBiM  Bpe^iiTejieM  caxapHon  CBeKjiLi  Ha 
ykpaHHe,  CeBepnoM  KaBKa3e  h  b  Æpyrnx  panoHax.  Pa3BHBaeTca  OHa  aHOJioiiHKJiHnecKH 
h  3a  jieTHHH  ce30H  HMeeT  ôojiee  2  reHepau;HH  noHBemiOH  nonyjiHiiHH.  Hhîkhhh  TeMne- 
paTypHLin  nopor  pa3BHTHH  9°,  onTHMyM  25—28°.  IIoBBiineHHe  TeMnepaTypu  ro  30—32° 
TopM03HT  pa3BHTHe,  a  npH  TeMnepaType  BBime  35°  G  tjih  nornöaeT.  Ilpn  4—5°  tjih  on,e- 

neHeBaeT,  a  noHHîKeHHe  TeMnepaTypBi  p,o  — 3 - 4°  BBi3BiBaeT  rnôejiB  jihhhhok  h  6ec- 

KpBijiLix  caMOK.  OflHa  reHepai^HH  pa3BHBaeTCH  8  AHeü  npn  28°  G  h  15  flHeü  —  npn  20°, 
cyMMa  Tenjia  cocTaBJineT  b  cpe,n¡HeM  167°. 

EecKpBijiBie  caMKH  h  jihhhhkh  oÖHTaiOT  Ha  kophhx  pacTeHHH  ceMeâcTBa  MapeBtix 
(Chenopodiaceae) ,  a  3aTeM  nepeceJinioTCH  ria  KopHenjioflLi  caxapHon  CBeKJiBi.  OTpo- 
flHBmnecH  jihhhhkh  (ôpoahîkkh)  xopomo  npncnocoôjieHLi  k  MHrpan¡HH:  ohh  oneHB 
hoabhîkhbi,  jierKo  npoxo^HT  no  noHBeHHUM  nopaM  c  rjiyÔHHBi  ro  1  m,  ycTOHHHBBi  k  cy- 
xocTH  B03,o;yxa  H  MoryT  îkhtb  6e3  hhhi;h  ro  3  AHen.  IIonaBinHe  na  jihctlh  pacTemm 
ÖpOflHHiKH  JierKO  HOflXBaTBIBaiOTCH  H  nepeHOCHTCH  BeTpOM. 

Ha  caxapHon  CBeKJie  tjih  HHTaeTCH  Ha  Henmux  MOHKOBaTBix  Kopenmax  n  bbo^ht 
Ty,n¡a  cjnoHy.  ÜOBpeîKÆeHHoe  pacTeHne  yBHßaeT  n  3acBixaeT,  KopHenjiOÆ  Jierno  BBi^ep- 
THBaeTCH  H3  HOHBBI. 

KopHeBan  CBeKJiOBHHHan  tjih  jkhbgt  KOJiOHHeñ,  no  50—100  ocoöen  Ha  1  cm2.  B  ko- 
jiohhh  Jiynme  oöecneHHBaiOTCH  HHTaHne  h  BBDKHBamie,  ÖBiCTpee  npoHcxo^HT  pa3BHTHO 
JIHHHHOK.  CoBMeCTHOe  BBefteHHe  CJIIOHBI  BCeMH  OCOÖHMH  HOJIHee  OCym¡eCTBJIHeT  rnflpo- 
jiHTHHecKHe  npoii;eccBi  b  nopaíKeHHOM  pacTeHHH  h  oöecneHHBaeT  öecnpepBiBHoe  HHTa- 
HHG  Bcex  ocoöen.  Kojiohhh  tjih  He  hbjihgtch  hoctohhhoh  h  npoxo^HT  CJie^yiomne 
3TanBi:  oöpa30BaHHe  kojiohhh,  nHTaHHe  h  pa3BHTHe,  pa3MH0HíeHHe,  OT^ejieHHe  h  pacnaA 
kojiohhh,  paccejieHHe,  hohckh  h  BBiöop  MecTa,  ocHOBaHHe  hoboh  kojiohhh.  >Kh3HB  kojio¬ 
hhh  H  MHrpaU,HH  ÖpOflHHieK  —  npOTHBOHOJIOÎKHBie  HBJieHHH  B  ÖHOJIOTHH  KOpHeBOH  CBeK- 
jiOBHHHOH  tjih,  oöecneHHBaioiriiHe  öojiee  coBepmeHHoe  npncnocoöJieHHe  BHßa  k  ycjio- 
BHHM  cynjecTBOBaHHH  h  yBejiHHHBaioin;He  maHCBi  Ha  ero  coxpaHeHHe  h  npon;BeTaHHe, 
Ha  pacmHpeHHe  apeajia. 

BojiBinne  njiomaAH  noceBOB  caxapHon  cßeKJiBi  co3^;aioT  ÖJiaronpHHTHBie  ycjiOBHH 
HHTaHHH  H  pa3BHTHH  TJIH.  OflHaKO  HOCJieyÖopOHHaH  OÖpaÖOTKa  HOHBBI  pe3KO  CHHJKaeT 
ee  HHCJieHHOCTB,  H  TOJIBKO  3HMyK>Hl¡He  Ha  TJiyÖHHe  30 — 60  CM  OCOÖH  OCTaiOTCH  ÎKHBBIMH. 
npH  OTCyTCTBHH  Ha  HpOHIJIOrOßHeM  CBeKJIOBHHHOM  HOJIG  copHBix  pacTeHHH  ceMeâcTBa 
MapeBBix  tjih  b  TeneHHe  BecHBi  hojihoctbio  nornöaeT. 

OnBIJIHBaHHe  HAOXHMHKaTaMH  KpaeBBIX  HOJIOC  CBeKJIOBHHHOH  HJiaHTaiI,HH  B  nepHOA 
MHrpan,HH  öpo^HJKen  c  cophhkob  Ha^e>KHO  3am;Hiii;aeT  CBeKjiy  ot  3apa>KeHHH  Bpe- 
^¡HTejieM. 


JIETHHH  AHAnAY3A  KOJIOPAßCKOrO  ÎKYKA 
(LEPTINOTARSA  DECEMLINEATA  SAY)  B  IIOJIECbE  H  JIECOCTEnH  yKPAHHBI 

H  OEPA30BAHME  ErO  MHOrOJIETHHX  OHArOB 

I.  V.  Kovtun  —  H.  B.  KoBTyH 

(ynpauHCKuH  HayHHO-uccjiedoearejibCKuü  uhctutijt  3au{UTbi  pacreHuü,  Kuee,  CCCP) 

BanmenmeH  ocoöeHHOCTBio  Ghojioteh  KOJiopaACKoro  HíyKa  hbjihgtch  Hajinnne  b  ero 
HîH3HeHHOM  H,HKJie  HecKOJiBKHx  $opM  ,o;Hanay3Bi  (YmaTHHCKaH,  1966).  IIpeACTaBJiHeT 
HHTepec  H3yneHHe  JieTHen  h  3aTHHtH0H  a0311^3,  ycjiOHCHHiomHx  öopBÖy  c  hhm  b  Be- 
ceHHe-jieTHHH  nepno^. 

B  nojiecBe  h  jiecocTenn  yCCP  jieTHHH  fliianay3a  OTMeneHa  tojibko  y  nepe3HMOBaß- 
HIHX  ÎKyKOB.  H3BeCTHO,  HTO  OHa  CBH3aHa  C  HeÖJiarOnpHHTHBIMH  BHeHIHHMH  yCJIOBHHMH: 
OTcyTCTBHeM  KopMa  h  npe3MepHOH  cyxocTBK).  HaMH  ycTaHOBJieHO,  HTO  JieTHHH  ^Hanay3a 
Ha6jno,n;ajiacB  npn  HeÖJiaronpnnTHBix  ycjiOBHHX  hhoto  xapaKTepa:  chhîkghhh  TeMnepaTyp 
B03^yxa  h  öoJiBmoH  BJianmocTH  b  JieTHHH  nepnofl;  (1962;  1965). 

EflHHHHHBIH  yXO,3;  ÎKyKOB  B  HOHBy  JieTOM  (0.9 — 2.1%)  HaHHHaeTCH  11  — 14  HIOHH 
BO  BpeMH  OKOHHaHHH  MaCCOBOTO  BBIXO^a  HX  H3  HOHBBI  HOCJie  3HMOBKH.  K  20  HIOHH 

b  noHBy  b  pa3HBie  roABi  yxoHHT  ot  4.3  ,n;o  8.7%  $9  H  0T  Ao  22%  6S.  K  15— 
19  HiojiH  b  noHBy  o^HOBpeMeHHo  yxo^HT  HanöojiBinee  KOJinnecTBo  HiyKOB:  48.6%  99  11 
34.3—43.7%  66.  OKOHnaHHe  JieTiiero  hokoh  h  bbixoæ  ÎKyKOB  Ha  noBepxHOCTB  OTMenenBi 
b  nepBOH  ^eKa^e  aßrycTa. 
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npoflojiHurrejiBHOCTb  jieTHen  Ananay3Li  He  3aßncejia  ot  BpeMeHn  Btixopa  nepe3H- 
MOBaBmnx  JKyKOB  H3  hohbli  nocjie  3iimobkh.  y  JKyKOB,  no3^Ho  BBime^mux  nocJie  3h- 
mobkh,  HacTynjieHne  Jieraen  ,n;Hanay3i>i  oTMeaeno  b  Haaaae  hiojih,  t.  e.  b  nepnop  okoh- 
nanna  BBixopa  II3  noHBBi.  K  15  hiojih  b  noHBy  yxopnT  HanoojiBmee  KOJinaecTBo  sthx 
JKyKOB:  37.5%  9$  h  42.9%  ¿6.  Bee  ohh  bbihijih  na  noBepxHOCTB  hohbbi  k  1—10  aBrycTa. 

B  cynecaaHyio  nouBy  jKyKH  yxopaT  6ojiee  HHTeHCHBno,  new  b  JierKocyrjiHHHcTyia 
h  cpeAHecyrjiHHiicTyio-rjieeBaTyK)  hohbbi.  C  15  hiohh  no  15  hiojih  b  necaaHyio  n  cy- 
necnaHyio  hohbbi  yrnjio  ot  20  po  57%  Bcex  JKyKOB.  9to  naieeT  npaKTnaecKoe  3HaneHHe 
pjia  3anaAHBix  oSjiacTen  yCCP,  H3o6njiyiorn¡Hx  JierKHMH  necnaHtiMH  n  cynecaaiiLiMH 
noHBaMH.  B  nepnoA  JieTHeii  pHanay3i>i  b  nouBy  BpeMeHHO  yxoAHT  6ójn>maa  nacTt  nepe- 
3HM0BaBmiix  JKyKOB:  60.0%  caMOK  n  80.2%  caMpoB.  Ilpii  3tom  35.7%  caMOK  h  40.1% 
caMpoB  yxoAHT  b  noHBy  oahh  pa3,  15.7%  caMOK  n  22.6%  caMpoB  —  pBajKpbi,  7.2%  n 
13.8% — TpHJKABi,  1.45%  h  4.5% — neTBipe-naTB  pa3  Ha  cpoK  3 — 9  pHeñ.  B  HCTHimyio 
JI6THIOK)  pnanay3y  yxoAHJio  13.6%  caMOK  n  11.7%  caMpoB. 

Æjih  o6pa30BaHHH  MHorojieTHHx  onaroB  h  yBejmneHHa  hhcjichhocth  KOJiopapcKoro 
jKyiia  OTMeneHo  3HaaeHiie  3aTHJKH0H  pnanay3bi,  oxBaTKiBaioipen  b  3aKapnaTBe  6.2 — 
6.5%  nepe3HMOBaBiHHx  JKyKOB  h  Hanöojiee  npepcTaBjiemiOH  y  JKyKOB  nepBOH  paHHeä 
reHepapiiH  (ymaTHHCKaa,  1962). 

äaTHJKiiaa  pnanay3a  xapaKTepn3yeTca  cJieAyiorpnMn  noKa3aTejiHMii:  nocjie  2  JieT 
npeÖBiBaHna  b  nouBe  —  0.3%,  nepßaa  (paHHaa)  reHepapna  — 1.65%,  nepBaa  (no3p- 
hhh) — 0.9%,  BTopaa  —  ne  oÔHapyjKeHo.  Ot  nncjia  yniepniHx  Ha  3HMOBKy  sto  kojih- 
aecTBO  cocTaBJiaeT  0.6 — 1%. 

3aTHJKiiaa  pnanay3a  oÖHapyjKeHa  jihhib  y  JKyKOB,  3HMOBaBmHx  b  nouBax  necnaHoro 
Tnna.  OcHOBiioe  KOJinaecTBo  JKyKOB  (46.2%  9$;  55.4%  ¿6)  HaxoAHJiocB  Ha  rJiyömie 
11 — 20  cm.  HeÖJiaronpnaTHBie  ycjiOBna:  noBBimeHHaa  BJiaJKHOcTB  hohbbi,  ee  nepnopHae- 
CKne  npoMep3aHiia  h  oTTaiiBaHna  —  cnocoöcTByiOT  (J)H3HOJiornaecKOMy  ocjiadjiemno  JKy¬ 
KOB,  Haxopaipiixca  b  coctohiihh  3aTaJKHoä  pHanay3bi. 

B  reMOJiHM(|)e  JKyKOB,  HaxoAHipHxca  b  3aTaJKHoä  pnanay3e  OTMeaeHO  yßejmaeHHe 
KOJinaecTBa  MepTBBix  KJieTOK  n  yMeHBmeHHe  ^aropnTOB  c  82.3  po  68.9 — 70.5%,  CBHpe- 
TeaBCTByioipee  06  ocjiaÖJieHHH  nx  c|)H3HOJiorHaecKoro  cocToaHna.  Bojiee  JKH3Hecnoco6- 
HBiMH  OKa3aJincB  JKyKH,  HaxoAHBHineca  b  jieTHeü  pnanay3e. 

y cTaHOBjieHO,  aTo  b  pamioM  panoHe  3aTaJKHaa  pnanay3a  cyipecTBemioro  3HaaeHna 
b  HaKonjieHHH  aHCJieHHOCTH  BpepHTejia  He  HMeeT,  öojiee  BajKHa  b  stom  OTHomeHHH 
jieTHaa  Ananay3a. 


ZUR  EVOLUTION  DER  WIGKLERFAUNA  ( LEPIDOPTERA , 
TORTRICIDAE)  DER  SÜDKURILEN 

V.  I.  Kuznetzov  —  B.  H.  Ky3HepoB 

(Zoologisches  Institut  der  Akademie  der  Wissenschaften,  Leningrad,  UdSSR) 

Im  Jahre  1965 — 1967  wurden  auf  den  Südkurilen  160  Wicklerarten  gefunden 
(Ky3HepoB,  3iitomoji.  0603p.,  1968,  XLVII,  3:567—588;  1969,  XLVIII,  2,  350—370). 
Nach  Zugehörigkeit  ihrer  Artenareale  zu  den  zoogeographischen  Untergebieten  der 
Holarktis  lässt  sich  die  Wicklerfauna  in  boreale  und  mandschurische  Komplexe  teilen. 
Dem  borealen  Komplex  gehören  94  Arten  an,  deren  Areale  nach  den  Parallelen 
augedehnt  sind.  Zu  mandschurischen  Komplex  gehören  66  Arten. 

Die  Wicklerfauna  der  Inseln  hat  besondere  enge  zoogeographische  Beziehungen 
zur  Fauna  Japans  und  des  Ussurigebiets.  82  boreale  Arten  der  Kurilenfauna  sind  auf 
den  Britischen  Inseln  bekannt,  obwohl  sie  nicht  selten  in  den  zentralen  Gebieten 
Eurasiens  fehlen.  Ausser  den  11  amphipaläarktischen  Arten  ( Spatalistis  bifasciana  Hb., 
Pseudargyrotoza  conwagana  F.,  Archips  xylosteana  L.,  Epinotia  tenerana  Den.  et 
Schiff,  u.  a.)  weisen  auch  viele  japanische  und  mandschurische  Arten  die  Spuren  der 
sibirischen  Disjunktion  auf.  Sie  haben  Vikarianten  in  Westeuropa.  Diese  Zersplit¬ 
terung  der  Areale  ist  auch  bei  den  überspecifischen  Taxonen.  Die  Disjunktionen  der 
Areale  auf  dem  Territorium  von  Sibirien  weist  auf  das  Tertiär- Alter  dieses  Taxone 
hin,  denn  für  den  Hauptgrund  der  Disjunktion  ist  die  Einwirkung  der  vor  der  Eiszeit 
eingetretenen  Kontinentalität  des  Klimas  anzunehmen. 

Die  vergleichende  Analyse  von  86  Kurilenwicklern  (Tab.)  hat  gezeigt,  dass  unter 
den  morphologisch-stabilen  Arten  die  transpaläarktischen  und  circumborealen  Arten 
sind.  Bei  4  Arten  wurde  die  Gliederung  in  Inselunterarten  festgetsellt.  Die  geogra¬ 
phische  Variabilität  weist  auf  die  wichtige  Rolle  der  räumlichen  Absonderung  für  die 
Evolution  der  Kurilenfauna  und  auf  das  hohe  Alter  der  mandschurischen  Artengrup¬ 
pen  hin.  Nicht  weniger  als  67%  der  Wicklerarten  der  Kurilen  weisen  die  Spuren  der 
Autochtonentwicklung  auf.  Die  erhebliche  Rolle  des  amphipaläarktischen  Elementes 
weist  darauf  hin,  dass  in  diesem  Gebiet  die  Überreste  der  transkontinentalen  Fauna 
des  Turgaityps  erhalten  geblieben  sind  und  sie  unterstreicht  damit  die  Bedeutung 
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TABLE  1 


Geographische  Variabilität  der  südkurilischen  Tortricidae 


Anzahl 

der 

untersu¬ 

chten 

Arten 

Darunter 

Morphologische  Besonderheiten 
der  Kurilenpopulationen 

Darunter  die  Arten 

im  Vergleich  mit  dem  konti¬ 
nentalen 

boreale 

mandschu¬ 

rische 

27 

Cnephasia  argentana  CL,  Noto- 
celia  rosaecolana  Dbld.,  Ole- 
threutes  doubledayana  Barr., 
Pandemis  cinnamomeana  Tr. 

Nicht  entdeckt 

24  (89%  ) 

3  (11%) 

12 

Clepsis  semialbana  Gn.,  Ole¬ 
threutes  captiosana  Flkv., 
Eucosma  aspidiscana  Hb., 
Rhopalovalva  exartemana 

Kenn 

Schwache  (nach  der  Farbe 
und  den  Ausmassen  der 
Falter) 

8  (67%) 

4  (33%) 

14 

Hedya  dimidiana  CL,  Cnepha¬ 
sia  alternella  Stph.  Eupoe- 
cilia  citrinana  Raz.,  Fulcri- 
fera  orientis  Kuzn. 

Mittlere  (nach  einigen  Mer¬ 
kmalen  des  Genitalbaus 
eines  Geschlecht 

10  (72%) 

4  (28%) 

14 

Olethreutes  metallicana  Hb., 
Orthotaenia  secunda  Flkv., 

P  ristero  gnatha  heydeniana 

H.-S.,  Epinotia  tetraquetrana 
Hw.,  Rhopobota  ustomacu- 
lana ?  Curt.,  Clepsis  congruen- 
tana  Kenn. 

Starke  (nach  vielen  Merkma¬ 
len  der  Genitalien  ctô  und 
ÇÇ,  mit  den  vikarierenden 
Unterarten  auf  dem  Kon¬ 
tinent) 

10  (72%) 

4  (28%) 

19 

Olethreutes  cacuminana  Kenn., 
Enarmonodes  aino  Kuzn., 
Epinotia  piceicola  Kuzn., 
E.  piceae  Iss.,  P.  aquila 
Kuzn.,  Ancylis  nemorana 
Kuzn. 

Sehr  starke  (mit  Zersplitte¬ 
rung  in  einige  Inselunte¬ 
rarten  oder  mit  der  vikarie¬ 
renden  Arten  auf  dem  Kon¬ 
tinent) 

1  (5%) 

18  (95%) 

86 

Insgesamt 

53  (62%) 

33  (38%) 

des  geschichtlichen  Faktors  für  ihre  Herausbildung.  Die  endemischen  kurilisch-japa- 
ni sehen  Unterarten  der  borealen  Arten  stellen  viel  altertümliche  Formen  dar,  d.  h. 
plesiomorphe  Derivate  der  tertiären  Elterarten. 

Die  Analyse  der  trophischen  Anknüpfens  der  mandschurischen  oligophagen  Wick¬ 
lerarten  zeigte,  dass  sie  mit  denselben  Reliktpflanzengattungen  gebunden  sind,  die 
mit  den  europäischen  Vikarianten  dieser  Wickler  in  Beziehung  stehen.  Die  Areale  der 
5  Wicklervikarierenden  Paare  ins  Eichenareal  aufgenommen  und  sie  wiederholen  so¬ 
mit  die  charakteristischen  Disjunktionen  der  Pflanzenareale. 

In  den  Entwicklungszyklen  einiger  mandschurischer  oligophager  Arten  wurde 
ausser  der  Winterdiapause  noch  eine  Entwicklungsverzögerung  festgestellt.  Diese 
Sommerdiapause  wurde  während  einiger  Stadien  des  Zyklus  beobachtet;  bei  den  A cle - 
ris  hispidana  Chr  und  Epinotia  salicicolana  Kuzn.  im  Pronymphalstadium,  bei  den 
E.  rasdolnyana  Chr.  und  Zeiraphera  subcorticana  Snell,  im  Puppenstadium.  Während 
der  intensiven  Monsunnebel-  und  Regenperiode  (von  Mitte  VI  bis  Mitte  VIII)  befin¬ 
den  sich  diese  Arten  in  der  Sommerdiapause.  Es  wäre  zu  behaupten,  dass  diese 
Sommerdiapause  eine  Anpassung  an  die  jahreszeitlichen  Veränderungen  des  Luft¬ 
feuchtigkeitsfaktors  ist.  Insofern  das  Monsunklima  für  Japan  seit  Oligozän  kennzeich¬ 
nend  ist,  sind  die  Entwicklungszyklen  mit  2  Diapausen,  als  Ausgangszyklen  für  die 
Fauna  des  Fernen  Ostens  zu  betrachten. 

Da  der  mandschurische  Reliktenkomplex  der  Wickler  die  chorologische,  morpho¬ 
logische  und  ökologische  Verbundenheit  mit  der  Reliktenvegetation  aufweist,  ist 
daraus  zu  scliliessen,  dass  der  Evolution  der  Reliktenfauna  der  Kurilen  die  autochto- 
nen  Veränderungen  der  Nährungsketten  des  Tertiärzönosensystems  zugrundeliegen. 
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VALEUR  ADAPTIVE  DE  L’ACTION  STIMULATRICE  DU  LIEU 
DE  PONTE  SUR  L’ACTIVITÉ  REPRODUCTRICE  DES  INSECTES 

V.  Labeyrie 

(Laboratoire  d’écologie  et  biocoenotique  expérimentales ,  Tours,  France) 


Les  réserves  servant  à  la  reproduction  sont,  pour  l’essentiel,  accumilées  pendant 
la  vie  larvaire. 

Or,  l’équipement  sensoriel,  les  organs  locomoteurs  et  l’insuffisance  des  réserves 
rendent  les  larves  néonates  généralement  inaptes  à  une  recherche  systématique  du 
milieu  trophique.  La  distribution  de  la  progéniture  en  fonction  de  ce  milieu  est  donc 
normalement  effectuée  par  la  mère. 

Lorsque  la  répartition  du  milieu  déjà  utilisable  conditionne  l’émission,  les  élé¬ 
ments  caractéristiques  de  l’aliment  doivent  provoquer  l’orientation  et  l’activité 
de  ponte. 

Quand  la  mère  utilise  la  même  source,  les  stimuli  peuvent  être  ceux  qui  pro¬ 
voquent  sa  prise  de  nourriture. 

Mais  des  femelles  qui  ne  s’alimentent  pas  ou  recherchent  leur  nourriture  sur  des 
milieux  totalement  différents,  distribuent  leur  progéniture  avec  la  même  précision. 
Leur  activité  est  donc  orientée  en  fonction  de  critères  liés  à  des  éléments  qui  n’acquière- 
ront  leur  véritable  valeur  qu’avec  la  génération  suivante. 

La  nutrition  larvaire  doit  de  plus  coincider  avec  l’apparition  cyclique  des  ali¬ 
ments.  Si  une  diapause  retarde  l’activité  alimentaire  de  la  descendance,  la  ponte  ne 
peut  être  déterminée  par  la  présence  du  milieu  propice.  La  mère  doit  la  répartir  en 
fonction  des  possibilités  ultérieures  de  nutrition.  Il  doit  y  avoir  liaison  entre  le  lieu 
de  ponte  et  la  présence  ultérieure,  à  proximité,  de  conditions  favorables  à  la 
descendance. 

Ainsi,  un  sol  où  pousse  tel  végétale,  ou  associé  à  la  présence,  à  proximité,  de 
possibilités  pour  son  développement,  entraine  le  dépôt  d’une  oothèque,  de  la  même 
façon  que  le  tronc  de  tel  arbre  reçoit  des  pontes  lorsque  les  chenilles  en  consomment 
ultérieurement  les  feuilles.  Les  caractéristiques  du  végétal  consommé  par  les  hôtes 
orientent  aussi  des  Hyménoptères  parasites. 

Pour  que  la  femelle  soit  en  contact  permanent  avec  un  milieu  favorable  à  la  ponte, 
celui-ci  doit  la  fixer:  modifier  son  comportement. 

La  femelle  doit  de  plus  disposer  du  potentiel  reproducteur  optimal  lors  des 
possibilités  d’émission.  Si  l’activité  ovarienne  est  indépendante  du  milieu,  la  rétention 
rendra  les  ovocytes  disponibles  lors  de  sa  découverte,  sinon,  les  stimuli  orientant  la 
ponte  devront  agir  sur  l’activité  ovarienne.  Ceci  s’observe  chez  des  Coléoptères, 
Diptères  et  Lépidoptères  consommateurs  primaires,  chez  des  Hyménoptères  consomma¬ 
teurs  secondaires  ou  tertiaires.  Cette  stimulation  est  indépendante  du  pouvoir  de 
rétention. 

La  stimulation  de  l’activité  par  le  milieu  favorable  à  la  ponte  varie  suivant  les 
individúes.  Chez  Diadro  mus  pulchellus  et  Drino  bohémica  la  variabilité  est  d’autant 
plus  grande  que  la  stimulation  est  faible.  Des  lignées  d '  Acanthoscelides  obtectus 
«émancipées»  ou  «intégrées»  répondent  d’une  façon  homogène  à  la  présence  du  mi¬ 
lieu  de  ponte,  indépendamment  de  la  capacité  reproductrice. 

Cette  plasticité  rend  certains  individus  aptes  à  utiliser  des  hôtes  différant  des 
hôtes  habituels,  elle  explique  la  colonisation  de  cultures  nouvelles  par  des  représen¬ 
tants  des  populations  indigènes  et  la  parasitisation  d’insectes  introduits  par  des  ento- 
mophages  locaux. 

De  plus,  suivant  la  densité  du  niveau  trophique  et  la  fréquence  des  rencontres, 
tel  génotype  permettra  la  survie  de  la  population.  Ces  variations  dans  la  hiérarchisa¬ 
tion  des  valeurs  adaptatives  favorise  le  maintien  de  l’hétérogénéité  génique  de  la 
population. 

Par  ailleurs,  l’insémination  stimule  souvent  l’ovogénèse;  si  elle  s’effectue  indépen¬ 
damment  de  l’aptitude  du  milieu  à  recevoir  la  progéniture,  elle  peut  provoquer  une 
perte  de  descendance.  Une  corrélation  entre  l’insémination  et  la  présence  d’un 
milieu  favorable  à  la  ponte  acquiert  une  grande  valeur  adaptative.  Enfin,  la  rencontre 
des  sexes  sera  facilitée  lors  de  la  concentration  par  ce  facteur  commun.  Ainsi,  seule 
la  plante  permettant  le  développement  larvaire  assure  l’attraction  des  mâles  par  les 
femelles  d ’Acrolepia  assectella.  Sans  insémination,  les  femelles  conservent  un  état 
juvénil.  Les  femelles  d 'Antheraea  polyphemus  n’émettent  des  phéromones  qu’en  pré¬ 
sence  du  milieu  nutritif  de  la  progéniture. 

Parmi  les  différents  facteurs  de  sélection  agissant  sur  les  populations  d’insectes, 
l’aptitude  à  localiser  et  exploiter  la  source  d’énergie  est  capitale.  L’activité  physiolo¬ 
gique  et  le  comportement  des  adultes  doivent  assurer  les  conditions  optimales  pour 
progéniture.  Cette  liaison  n’est  pas  limitée  au  comportement  de  ponte  mais  intervient 
aussi  au  niveau  de  l’activité  ovarienne  et  du  comportement  sexuel.  La  variabilité 
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intraspécixique  montre  la  valeur  adaptative  de  ces  facteurs  provoquant  des  pressions 
de  sélections  variables  suivant  le  niveau  de  la  population  exploitable  et  permettant 
l’utilisation  de  nouveaux  hôtes. 


UNTERSUCHUNGEN  ZUR  MORPHENFOLGE  VON  PEMPHIGUS 
SP1ROTHECAE  PASS.  1860  (HOMO  PT  ERA,  APH1DOIDEA) 

G.  L  a  m  p  e  1 

(Zoologisches  Institut  der  Universität  Freiburg  (Fribourg) ,  Schweiz) 

Obwohl  die  Biologie  der  monözisch  vor  allem  an  der  Pyramidenpappel,  Populus 
pyramidalis  Salisb.,  lebenden  Blattlaus  Pemphigus  spirothecae  schon  relativ  gut 
untersucht  ist  (vergleiche  die  Zusammenfassung  bei  Lampel  1968),  blieb  die  Frage 
über  die  genaue  Morphenfolge  noch  offen,  das  heißt,  ob  der  Zyklus  starr  fixiert  ist 
oder  ob  Abweichungen  Vorkommen  können.  Ich  habe  mich  in  den  letzten  Jahren 
eingehend  mit  diesem  Problem  befaßt  und  bin  vor  allem  der  Frage  nachgegangen, 
ob  sich  die  spätgeborenen  Nachkommen  der  Fundatrix  wirklich  zu  sexuparen  Geflü¬ 
gelten  entwickeln,  wie  dies  Börner  und  Heinze  (1957)  schreiben.  Das  Hauptresultat 
meiner  Untersuchungen  war,  daß  keine  Abweichung  von  der  Morphenfolge  Fun¬ 
datrix — Virgo — Sexupara — Sexuales  vorkommt.  Eine  Direktfolge  Fundatrix — Sexupara 
konnte  ich  niemals  feststellen. 

Ich  habe  die  Fortpflanzung  der  sehr  langlebigen  Fundatrix  (sie  lebt  von  April 
bis  September)  die  ganze  Saison  hindurch  verfolgt  und  fand: 

1)  Die  von  der  Fundatrix  abgelegten  Junglarven  waren  stets  Virgines,  was  man 
am  Vorhandensein  von  Siphonresten  auf  ihren  Abdomina  erkennen  konnte.  Auch 
im  August  und  September  waren  nie  Töchter  der  Fundatrix  ohne  Siphonenreste,  das 
heißt  Sexuparae,  zu  sehen. 

2)  Auch  histologische  Untersuchungen  der  Eiröhren  (Ovariolen)  der  in  der  Fun¬ 
datrix  vorhandenen  Embryonen  der  nächsten  Generation  haben  nie  Hinweise  auf  das 
Vorkommen  von  Sexuales  gegeben,  so  daß  diese  Embryonen  wohl  stets  zu  Virgines 
werden  und  nie  zu  Sexuparae. 

Sexuparae  sind  bereits  als  Embryonen  daran  zu  erkennen,  daß  sie  stets  nur  4 
Eiröhren  jederseits  enthalten  und  daß  in  der  vordersten  Ovariole  der  Embryo  1)  we¬ 
sentlich  größer  und  2)  wesentlich  weiter  entwickelt  ist  als  die  Embryonen  in  den 
drei  hinteren.  (Schon  Tóth  hatte  1939  erkannt,  daß  die  beiden  vordersten,  dem  Kopf 
zu  gelegenen  Embryonen  in  der  Sexupara  zu  Männchen  werden,  die  hinteren  zu 
Weibchen.) 

Im  Gegensatz  dazu  ist  bei  den  jederseits  4  bis  5  Eiröhren  der  Virgo-Embryonen 
niemals  ein  solcher  frappanter  Unterschied  zwischen  der  vordersten  Eiröhre  und  den 
hinteren  Ovariolen  zu  erkennen.  Dies  wurde  auch  statistisch  gesichert. 

Als  Nebenergebnis  fand  ich,  daß  die  Virgo-Morphe  nicht  nur  aus  einer  Genera¬ 
tion  besteht,  sondern  sich  auch  selbst  erneuern  kann. 


ON  THE  SAMPLING  OF  WATER  BEETLES  OF  THE  FAMILY  HYDROPHILIDAE 

J.  L  a  n  d  i  n 

(Department  of  Zoology,  University  of  Stockholm,  Sweden) 

With  a  corer,  samples  consisting  of  24  sample  units,  each  1  dm2  large  and 
1  dm  deep,  were  taken  in  the  bottom  at  the  water  edge  along  a  fixed  strip  of  shore 
in  a  lake.  This  was  done  17  times  during  the  ice-free  seasons  of  1965  and  1966. 

At  each  occasion  also  a  relative  sample  was  taken.  The  water  and  ävja  at  the 
same  strip  were  stirred  during  a  fixed  time  and  the  floating  Hydrophilids  picked 
with  a  forceps  irrespective  of  species. 

The  animals  in  the  cores  were  extracted  with  Berlese — Tullgren  funnels  and  for 
each  occasion  the  number  in  the  relative  estimate  was  plotted  on  the  total  number 
in  the  24  cores,  still  irrespective  of  species. 

A  correlation  coefficient  equal  to  0.69  with  p  <  0.01  was  calculated  from  these 
17  points.  Coefficients  of  about  0.7  was  also  obtained  for  some  abundant  species. 
Perhaps  this  crude  relative  method  may  be  considered  to  estimate  large  fluctuations 
in  abundance. 

Chiang  and  Flaskerd  (1965)  have  calculated  similar  correlations  and  discussed 
sources  of  errors  as  have  also  Hairston  et  al.  (1958)  and  Reynoldson  (1958). 
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One  of  the  sources  of  error  when  collecting  by  sight  as  in  this  case  is  the  diffe¬ 
rent  sizes  of  the  species.  The  availability  of  each  species  was  calculated  as  the  per¬ 
cent  of  the  sum  total  in  all  17  relative  and  corer  samples,  that  was  captured  with 
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the  relative  method.  An  index  of  size  was  obtained  by  multiplying  body  length 
by  breadth.  The  vailability  was  plotted  on  this  index.  Excluding  the  three  smallest 
species  the  availability  seems  to  be  influenced  by  size  only  to  a  small  extent  (see 
the  figure),  b :  0.08;  r  —  0.13;  not  significant. 
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THE  INVARIANTS  OF  POPULATION  GROWTH 
L.  P.  Lefkovitch 

(Statistical  Research  Service,  Canadian  Department  of  Agriculture,  Ottawa,  Canada) 

The  size  of  a  population  is  generally  and  conveniently  indicated  by  the  number 
of  individuals  present.  Studies  on  the  change  in  numbers  have  proceeded  along  two 
paths.  The  first  is  that  of  Lotka  (1925),  which  can  be  summarized  as 

N  t  =  N0ermt 

where  N  is  the  total  population  present  at  times  0  and  t,  rm  is  the  intrinsic  rate 
of  natural  increase  (—Malthusian  parameter,  etc.).  The  second  is  that  of  Lewis 
(1942),  Leslie  (1945  and  later)  and  Lefkovich  (1965)  which  can  be  written 

at  =  A‘ao 

where  a;  is  a  vector  specifying  the  age  distribution  (i.  e.  the  number  of  individuals 
in  each  age  group  —  Lewis,  1942;  Leslie,  1945)  or  stage  distribution  (i.  e.  the  number 
of  individuals  in  each  stage  —  Lefkovitch,  1965) ,  A  is  an  appropriate  transition 
matrix  whose  largest  latent  root  \=erm  when  the  unit  of  time  is  identical. 

Numbers  do  not,  however,  tell  the  whole  story  about  change  in  size  of  a  popula¬ 
tion.  If,  as  an  example,  we  consider  a  group  of  insect  eggs  which  hatch  after 
a  short  time,  the  incompleteness  of  the  enumerative  description  is  apparent.  Since 
in  the  process  of  hatching  some  individuals  will  probably  die,  the  size  of  this  popu¬ 
lation  on  a  number  basis  will  appear  to  have  fallen.  Because  newly  hatched  larvae 
are  likely  to  feed  and  grow,  representation  of  the  population  size  by  weight  almost 
certailly  will  show  an  increase.  Obviously,  population  change  can  be  studied  equally 
in  terms  of  change  in  biomass  as  in  terms  of  change  in  numbers.  Neither  is  a  more 
satisfactory  representation  of  the  situation,  at  least  from  the  broadest  point  of  view; 
if  only  one  method  is  possible,  the  choice  will  depend  upon  convenience  or  approp¬ 
riateness. 

In  comparing  these  two  representations,  it  is  clear  that  a  Malthusian  population 

of  the  species,  which  increases  in  number  by  times  e  m=X  per  unit  time,  also 
increases  in  biomass  by  the  same  factor  (N.  B.  any  variable  such  as  C02  output, 
food  eaten  etc.  will  also  increase  by  this  factor)  and  the  «disturbance»  processes, 
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•e.  g.  the  degree  of  overlap  of  the  generations,  which  the  population  shows  when 
-attaining  this  structure  from  any  other  must  also  be  identical. 

Let  us  consider  the  «classical»  malthusian  model  for  population  growth 

dN 

d-£=(b-d)  N, 

where  N  is  the  total  numbers  in  the  population,  b  the  instantaneous  birth  rate  at  the 
instant  t,  d  the  instantaneuos  death  rate.  If  we  assume  that  n  and  d  remain  constant, 
which  assumes  (1)  that  the  age  specific  fecundity  and  mortality  rates  are  constant 
and  (2)  that  the  population  structure  remains  constant,  then  we  can  integrate  this 
equation  to 

N t  =  er™  <N0i  where  ( b  —  d)  =  rm. 

If  lx  is  the  age  specific  survival  and  mx  the  age  specific  fecundity  then 

CO 

J  .  e^™xlxmxdx  =  1 

o 


which  can  be  approximated  by 


CO 


0 


f 

which  is,  of  course,  a  polynomial  in  e m .  The  natural  logarithm  of  the  largest 
value  of  erm  which  satisfies  this  equation  is  taken  as  the  malthusian  parameter. 

The  whole  expression  is  equivalent  to  the  characteristic  function  of  A. 

Plotting  the  value  of  |À,2|  and  the  reciprocal  of  number  of  time  units  required 
for  the  population  to  attain  the  stable  state  it  can  be  seen  at  once  that  the  longer 
reproduction  occurs  so,  the  quicker  is  the  stable  state  reached  and  the  fewer  the  to¬ 
tal  number  of  offspring. 

I  would  like  to  end  with  some  rather  loosely  phrased  questions:  with  our  pre¬ 
sent  knowledge  of  ecology,  what  advice  can  we  give  to  a  hypothetical  species  seeking 
either  to  persist,  or  to  have  large  populations  or  both,  which  would  like  to  adjust 
its  survival  and  fecundity  patterns  to  do  so? 


EFFECTS  OF  LARVAL  DENSITY  ON  THE  POPULATION  BIOLOGY 
OF  THE  GYPSY  MOTH,  PORT  RETRI  A  DISPAR  (L.) 

D.  E.  Leonard 

(Connecticut  Agricultural  Experiment  Station,  New  Haven,  U.S.A.) 


Crowding  has  induced  physiological,  behavioral,  and  morphological  changes 
in  species  of  Lepidoptera.  Differences  in  larval  behavior  and  rate  of  development 
in  sparsely  and  densely  populated  demes  suggested  that  population  density  affected 
the  biology  of  the  gypsy  moth. 

In  laboratory  studies,  using  an  artificial  diet  (Leonard  a.  Doane,  1966),  compari¬ 
sons  were  made  of  larvae  reared  in  groups  with  those  reared  individually  (Leo¬ 
nard,  1968).  Pupae  from  the  grouped  larvae  weighed  less,  about  20%  in  males, 
35%  less  in  females.  Gypsy  moth  female  pupal  weight  is  correlated  with  fecundity 
(Maksimovic.  1958).  Male  moths  from  grouped  larvae  were  of  lighter  color,  differing 
from  known  cases  of  «phase»  polymorphism,  where  crowding  produced  darker  forms. 

Development  of  adulthood  was  fastest  when  larvae  were  grouped,  but  not  uni¬ 
formly  faster.  In  grouped  larvae:  (1)  instar  I  was  slower,  (2)  instars  II — IV  were 
faster,  (3)  the  penultimate  and  last  instar  were  faster  in  males,  slower  in  females, 
and  (4)  the  pupal  stage  was  faster. 

More  of  the  grouped  larvae  underwent  an  additional  instar.  The  significance 
of  additional-instar  types,  particularly  their  role  in  dispersal,  has  been  shown  (Leo¬ 
nard,  1966,  1968).  More  recent  work  (Leonard,  in  prep.)  indicates  that  additional 
instars  are  induced  nutritionally,  either  maternally  through  the  egg,  or  by  a  prolon¬ 
gation  of  development  (starvaton)  during  early  larval  life.  The  importance  of  the 
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nutritive  condition  of  eggs  has  been  shown  in  Choristoneura  (Campbell,  1962)  and 
Malacosoma  pluviale  (Dyar)  (Wellington,  1965). 

The  gypsy  moth  is  characterized  by  wide  fluctuations  in  numbers.  At  times, 
supplies  of  suitable  food  will  become  limited.  Under  these  circumstances,  a  qualitative 
change  in  the  population  occurs,  based  on  the  nutritional  condition  of  early  deve¬ 
lopmental  stages,  providing  a  mechanism  enhancing  emigration  from  areas  where 
suitable  host  species  are  lacking  or  food  will  become  depleted.  Qualitative  changes 
occur  faster  and  more  efficiently  in  this  manner  than  if  under  strict  genetic  control 
and  dependent  on  selection.  A  type  of  larva  is  induced  which  does  not  readily  settle 
and  feed,  but  remains  active,  is  easily  irritated  and  suspends  on  a  thread  of  silk; 
facilitating  dispersal  by  wind.  Surviving  larvae,  with  their  additional  instar,  grow 
larger  and  produce  females  of  higher  fecundity,  compensating  perhaps  for  the  low 
survival  rate  of  the  emigrants  due  to  the  passive  means  of  dispersal. 

The  diverse  effects  of  larval  density,  on  behavior,  fecundity,  coloration,  rate  of  de¬ 
velopment,  inducement  of  additional  instars,  and  dispersal,  suggest  that  an  under¬ 
standing  of  intrinsic  factors  is  essential  for  a  better  knowledge  of  the  population 
dynamics  of  the  gypsy  moth. 


ÉVOLUTION  AVEC  L’AGE  DU  POUVOIR  REPRODUCTEUR 
DES  MÂLES  V'ORYZAEPHILLUS  SURINAMENSIS 
(i COLEOPTERA ,  CUCUJIDAE) 

B.  Leroi 

(S.  P.  C.  N.,  Biologie  Animale ,  Paris,  France) 

La  longévité  d 'Oryzaephillus  surinamensis  dépasse  souvent  un  an.  Les  femelles 
vierges  ne  pondent  pas.  20  mâles,  âgés  initialement  de  6  jours,  disposent  chaque 
jour  d’une  femelle  vierge  d’âge  standard;  Expérience,  réalisée  en  condi¬ 
tions  constantes,  cesse  après  la  400è  femelle.  Pour  chaque  femelle,  l’examen  porte 
sur:  présence  ou  absence  d’oeufs  au  3è,  12è  et  30è  jour;  présence  ou  absence  de 
larves  au  12è  et  30è  jour. 

Comme,  pour  les  femelles  inséminées  la  ponte  débute  avant  le  30è  jour,  celles 
n’ayant  pas  émis  d’oeufs  à  cette  date  sont  considérées  comme  non  fécondées. 
Des  contrôles  avec  un  nouveau  mâle  après  le  30è  jour  précisent  si  ces  femelles  sont 
responsables  de  ces  carences  (B). 


Évolution  du  pouvoir  fécondant  (C,  G) 

Tous  les  mâles  fécondent  plus  de  80%  des  femelles,  et  60%  entre  95  et  99.5%. 
Il  y  a  fécondation  deux  jours  avant  leur  mort  pour  les  mâles  à  disparition  préma¬ 
turée  (du  245è  au  400è  jour);  7  mâles  atteignant  400  jours  fécondent  toutes  les 
femelles  présentées  en  fin  d’expérience. 

90%  des  27  premières  femelles  pondent  le  3è  jour  et  95%  avant  le  12è  jour. 

Des  28è  aux  190è  femelles,  les  pourcentages  de  pondeuses  aux  3è  et  12è  jours 
diminuent;  les  pourcentages  au  30è  jour  sont  normaux.  Il  y  a  donc  retard  dans 
l’émission  des  oeufs. 

Des  190è  aux  225è  femelles,  les  pourcentages  de  pondeuses  aux  3è  et  12è  jours 
remontent  brusquement. 

Après  les  225è  femelles  les  nombres  de  pondeuses  aux  3è,  12è  et  30è  jours 
diminuent  parallèlement. 


Évolution  du  pouvoir  fertilisant  (E,  F) 

Plus  de  90%  des  125è  premières  femelles  sont  fertiles.  La  fertilité  baisse  ensuite 
progressivement  jusqu’à  60%. 

Mais  la  variabilité  individuelle  est  très  importante. 

11  mâles  (3,  6,  7,  8,  10,  11,  13,  15,  16,  18,  19)  fertilisent  près  de  95%  des  femelles 
jusqu’environ  le  200à  jour  puis,  il  y  a  un  arrêt  brusque  et  total  de  la  fertilisation. 

Par  contre,  3  mâles  (1,  2,  5)  atteignant  400  jours  et  4  mâles  (9,  12,  14,  17)  morts 
avant  400  jours,  fertilisent  jusqu’à  la  fin  96  à  98%  des  femelles. 

Enfin,  um  mâle  (4)  ne  féconde  et  ne  fertilise  régulièrement  qu’après  la  70è  fe¬ 
melle. 

Les  femelles  (D)  apparamment  responsables  de  l’absence  de  fertilité  (oeufs 
stériles  avec  de  contrôle),  ont  cependant  une  distribution  significativement  liée  à  la 

520 


présence  de  mâles  doués  du  plus  faible  pouvoir  fertilisant,  ce  qui  laisse  supposer 
que  les  spermatozoïdes  inactifs  de  ces  derniers  ont  rempli  les  spermathèques,  ren¬ 
dant  impossible  une  fertilisation  par  de  nouveaux  mâles. 

Il  n’y  a  pas  de  relation  simple  entre  le  pouvoir  fertilisant  des  mâles 
et  leur  action  sur  la  fécondité.  Cette  dernière  entraîne  généralement  une 
ponte  plus  précoce  quand  les  mâles  sont  capables  de  féconder  un  nombre  élevé  de 
femelles. 

Ces  diverses  actions  évoluent  indépendamment  et  vairent  beaucoup  sui¬ 
vant  les  mâles  dont  certains  conservent  tout  leur  pouvoir  reproducteur  après 
400  jours  d’activité  sexuelle. 


5 

A 

B 

C 

D 

E 

F 

G 

i 

400 

397 

395 

0 

0 

395 

223 

2 

400 

397 

395 

0 

4 

391 

255 

3 

400 

396 

391 

0 

21 

370 

244 

4 

400 

394 

366 

0 

13 

353 

211 

5 

400 

393 

390 

1 

5 

384 

228 

6 

400 

392 

374 

3 

76 

295 

183 

7 

400 

389 

366 

0 

34 

332 

189 

8 

393 

384 

363 

0 

64 

299 

183 

9 

389 

385 

382 

2 

12 

368 

245 

10 

369 

353 

284 

9 

153 

122 

93 

11 

357 

349 

324 

8 

157 

159 

128 

12 

343 

339 

335 

0 

8 

327 

188 

13 

338 

322 

292 

4 

80 

208 

88 

14 

334 

328 

325 

1 

8 

316 

178 

15 

331 

322 

282 

7 

118 

157 

97 

16 

299 

295 

287 

2 

52 

233 

135 

17 

260 

255 

253 

2 

3 

248 

108 

18 

259 

252 

206 

4 

63 

139 

72 

19 

246 

237 

219 

0 

20 

199 

114 

Femelles:  A  —  reçues;  B  —  fécondables;  C  —  ayant  pondu  au  30è  jour;  D  —  infer¬ 
tiles  après  contrôle;  E  —  non  fertilisées  en  expérience;  F  —  fertilisées;  G  —  ayant  pondu 
au  3è  jour. 


HOBEßEHHE  EURYGASTER  INTEGRICEPS  PUT. 

B  IIEPHOA  CHAPHBAHHH 

A.  V.  Likventov  —  A.  B.  JlnitBeHTOB 
(Bcecow3Hbiü  uHCTury T  3au{uru  pacreHuü f  Jlenumpad ,  CCCP) 

Bonpoc  o  HâJiiiuHH  h  pojiH  noJiOBBix  aTTpaKTaHTOB  y  npeACTaBHTejien  Hemiptera 
ouem>  cjiaôo  H3yueH.  Menî^y  TeM,  Kan  HaM  yflajiocB  ycTaHOBHTB,  nojiOBan  hîH3hl  B3poc- 
jibix  KJionoB  Eury gaster  integriceps  b  ôojibhioh  Mepe  onpe/jejiaeTCa  naJinuneM  h  fteñ- 
CTBHeM  nOJIOBBIX  aTTpaKTaHTOB. 

nepe3HMOBaBmne  kjiohbi,  HaxoAanjneca  pamreH  BecHoi  b  MecTax  3hmobkh,  ho  yme 
nepeme^nrae  b  aKTHBHoe  cocTOHHne,  b  CBoeM  ôojiBmnHCTBe  He  npncTynaiOT  k  cnapn- 
Bannio.  Erge  ,o;o  oTjieTa  H3  Jieca  caMpti  npn  6jih3kom  KOHTaKTe  c  caMKaMu  oÔHapyam- 
BaiOT  npH3HaKH  nojiOBoro  b  03Ôy  anemia  bhjiotl  ^o  nontiTOK  KonyjiaipiH.  0,a;HaKo  caMKH 
b  3T0T  nepno^  He  npoaßjiaiOT  otbcthoh  peaupun  h  yxo^HT  ot  B03Ôy}K,n;eHHBix  caMqoB 
JIHÔO  pe3KHMH  jgBHHíeHHHMH  Tejía  OTTaJIKHBaiOT  HX. 

üojioBaH  aKTHBHOcTB  caMOK  HacTynaeT  BCKope  nocjie  nepejieTa  nx  Ha  hojih  h 
nHTaHHH  03HM0H  nmeHHqeii,  Korßa  b  anqeBBix  Tpyônax  oÔHapyaîHBaeTca  no  o^noMy 
KpynnoMy  3ejieHOMy  aâny.  B  3Tot  nepnoji;  cnapnBaHne  HacTynaeT  b  Teaemie  4—5  mhh. 
nocjie  cÔJinmeHHH  ocoôen  AByx  hojiob. 

y  BpeAHoñ  aepenammi  nojioBoe  npnBJieKaiomiee  BeiqecTBo  BBi^ejiaeTca  canpaMH, 
KOTopBie  npiiBjieKaioT  caMOK  b  TenjiBie  cojraeuHBie  æhh. 

CaMpBi,  BBiôpaB  noflxoßHmee  MecTo  Ha  noBepxHOCTH  houbbi  hjih  Ha  pacTHTejiBHBix 
ocTaTKax,  npnnoAHHMaioTCH  Ha  Horax,  H3pe^Ka  MeHHH  no3y,  h,  npnnoßHHMaa  3aÆHioio 
uacTB  Tejía,  npoH3BO,n;aT  xapaKTepHBie  ¿jBHmeHHa  ôpiomna.  Ha  HeuoTopoe  BpeMH 
ôpionrco  HecKOJiBKo  onycKaeTca,  b  pe3yjiBTaTe  nero  MeJKjiy  ôpiomnoM  h  hj;htkom  oôpa- 
3yeTCH  B03ji;ymHaH  hojioctb.  üocjie  3Toro  HaceKOMoe  hpoh3boaht  aacTBie  BepTHKajiBHBie 
BHÔpapnn  ôpiomua,  BepoHTHO  BBiroHaa  TaKHM  oôpa30M  B03,gyx,  coßepjKamnH  aTTpauTaHT 
H3  ynoMHiiyToii  BBime  nojiocTii.  Tanne  ÆBHîKeHHa  cn,n;ain;HH  Ha  oæhom  MecTe  caMen; 
coBepmaeT  b  TeueHHe  10 — 17  mhh.  He  flOHi^aBmncB  npnôJimKeHHa  caMKH,  oh  MenaeT 
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MecTO,  otxoæht  na  10 — 20  cm  ii  ciioBa  hpoh3boaht  ftBH/KeHHH  ôpiomna.  Ilpn  oTcyT- 
cTBHii  caMKH  KapTima  noBTopaeTCH  b  Teneime  naca  ii  öojiee.  B  stot  nepuoA  caMgBi 
H3AaiOT  3anax,  ne  imeiomim  minero  oôrgero  c  oôbihiibim  pe3KHM  3anaxoM  kjiohob  h 
HanoMimaiomiin  3anax  bahhjih,  KOToptiii  moikho  yjiOBHTB  Ha  6jih3kom  paccTOHHHH. 
ECJIII  npH  3TOM  HeOCTOpOJKIIO  OÔeCHOKOHTB  HaCeKOMOe,  TO  OHO  HeMeflJieHHO  BLIflejlHT 
cBoii  oôbihiibiiî  «kjiohhhbih»  3anax. 

CaMKii,  omyTiiB  3anax  npHBJieKaiorgero  BergecTBa,  HanpaBJiniOTCH  eMy  HaBCTpeny. 
JÎBuiKeime  caMOK  coBepmaeTca  Kpafme  MeAJiemio  no  JioMaHon  jihhiih,  c  nacTBiMH  ocTa- 
HOBKaMH  H  30HAIip0BaHHeM  B03^yxa  TOpnaipHMH  BBepX-BnepeA  aHTeHHaMH. 

Ilpn  ôojibhioh  pa3pe?KeHH0CTH  nonyjmniHH  ii  y^ajieHnii  ocooen  na  paccTOHHHe 
B  HeCKOJILKO  MeTpOB  CÖJIHIKeHHe  HOJIOB  COBepniaeTCH  Me^JieHHO  H  MOHîeT  He  np0H30HTH 
AO  npenpameiran  aKTHBHocTn  caMgOB  noA  BJimraneM  cmghli  OKpyjKaiomnx  ycjiOBHH  h 
yxo^a  kjiohob  b  ynpBiTHH. 

Ilocjie  Toro  KaK  oco6n  pa3in>ix  noJiOB  c6jih3htch  na  paccTOHHHe  ao  HecKOJiBKHX 
CaiITHMeTpOB,  OHH  CTaHOBHTCH  3HaHHTeJIBHO  aKTHBHee.  IIpH  3T0M  CaMKa,  HpHÔJIHJKaHCB 
K  CaMH,y,  npOH3BOAHT  CXOAHBie  BepTHKaJIBHBie  BHÖpagHH  ÖpiOIHKa,  rOTOBLIH  K  CnapHBa- 
HHio  caMen;  nanpaBJineTCH  k  Heñ. 

B  HenocpeACTBeHHOH  6jiii30cth  hpohcxoaht  yxanaiBaHHe  caMga:  ou  KacaeTcn  ycn- 
KaMH  Tejía  caMKH  h  oôxoaht  ee  to  c  oahoh,  to  c  ftpyroñ  cTopoHBi,  BBi3BiBan  caMKy  na 
OTBeTHBie  flBHiKeHiiH,  nocjie  nero  ocoöh  Konyjrapj'iOT. 

HacKOJiBKo  mohîho  cyftHTB  no  noBe^eHHio  KonyjrapyiomHx  ocoöeä,  hojioboh  aKT 
COBepniaeTCH  hoa  BJiHHHiieM  nojiOBLix  (|>epoMOHOB,  BBiAeJineMBix  caMKaMH  b  Henocpeg- 
CTBeHHOII  6jIH30CTII  Ha  CaMgOB. 

CnapnBaHHe  npoTenaeT  ^jiHTejiLHoe  BpeMH.  B  jiaôopaTopnn  oho  npoAOJDKajiocB 
Hepe^Ko  12  nac.  h  ôojiee.  CoAepHîaBnraecH  b  jiaôopaTopnn  caMgBi  ôbijih  totobli  k  ho- 
BTopHOMy  cnapHBaHiiio  yîKe  nepe3  12  nac.  nocjie  npeKpaigeHHH  nepBOH  KonyjiHgHH. 
Beerò  3aperncTpnpoBaHO  ao  5  noBTopHBix  cnapiiBaHHH  caMgOB.  üoetophlix  cnapnBa- 
hiiiî  caMOK,  npncTyniiBHinx  k  HHgeKJiaAKe,  nojiynnTL  He  yAaJiocB. 


POJIB  CBETA  B  3ACEJIEHHH  BOßOEMOB 
3I1HBHOHTHBIMH  JIHHHHKAMH  CHIRONOMIDAE 

V.  P.  Lui  erov-B.  II.  JI  y  $  e  p  o  b 
(IlncTUTyr  óuojioeuu  enyrpeHHux  eod  AH  CCCP,  Eopon ,  CCCPJ 

JIhhiïhkh  Chironomidae  neTKO  pa3JinnaiOT  H3MeHeHHn  hoaboahoh  ocBeigeHHOCTH. 
BKcnepHMeHTajiLHo  HaMH  6lijio  ycraHOBJieHo,  hto  CBeTOBaa  H30HpaTeJiBH0CTB  jinnHHOK 
MeHHeTCH  B  3aBHCHM0CTH  OT  HHTeHCHBHOCTH  CBeTa  H  TeMHepâTypLI.  HaHÔOJiee  CBeTO- 
jiioôhbbimh  OKa3ajiHCL  Orthocladünae  H,  b  nacTHOCTH,  jmnHHKH  Cricotopus  ex.  gr. 
silvestris.  3HanHTeJiLHO  MeHee  CBeTOJiioöiiBBiMH  ôbijiii  jiiinnHKH  Endochironomus  albi- 
pennis.  BojiBinoe  BJiHHHiie  Ha  hx  $OTopeaKgHio  OKa3BiBaeT  He  tojibko  HHTeHCHBHOCTB 
ocBemeiiHocTH,  ho  h  TeMnepaTypa.  KaK  npaBHJio,  c  B03pacT0M  jihhhhkh  pa3JinnHBix  bh- 
Aob  Chironomidae  CTaHOBHTCH  MeHee  CBeTOjnoÖHBBiMH.  B  cbh3H  c  sthm  JinnnHKH 
nepBoro  h  b  3HannTejiBHOH  Mepe  BToporo  B03pacT0B  KOHgeHTpnpyiOTCH  b  ôojiee  ocBe- 
rgeHHOH  30He.  KpyrjiocyTonHBie  HaOjiio^eHHH,  npoBe^eHHBie  HaMH  Ha  OHeHîCKOM  03epe  h 
Pbi6hhckom  BO^oxpaHHJiiime,  noKa3ajin,  hto  MOJiOAtie  jihhhhkh  xnpoHOMHg  hoahh- 
MaiOTCH  k  noBepxHOCTH  boabi,  a  HonBK)  b  3HanHTejiBH0H  Mepe  oceAaiOT  Ha  aho  h 
paCTHTeJIBHOCTB.  IIpH  3T0M  C  nOBBimeHHeM  OCBem;eHHOCTH  B  HOBepXHOCTHOM  CJIOe  BOgBI 
cooTBeTCTBeHHO  pocjia  h  KOHpeHTpapiiH  JinnHHOK  Cricotopus  ex.  gr.  silvestris  h  Ta- 
nytarsus  ex  gr.  mancus  I  n  nacTHHHO  II  B03pacTa  n  Bcex  B03pacT0B  Corynoneura. 
üpHBJieneHHBie  cBeTOM  b  noBepxHOCTHBie  cjioh  boabi  jihhhhkh  nogXBaTBiBaiOTCH  Tene- 
HHeM  h  pa3HOCHTCH  na  3iianiiTejiBHBie  paccTOHimn.  Tan,  nojioJKHTejiBHan  (J)OTopeaKH,HH 
MOJiogn  Chironomidae  cnocoôcTByeT  naccHBHOMy  paccejieHHio  jihhhhok  no  BOgoeMy. 

He  MeHee  Banmyio  pojiB  nrpaeT  CBeT  b  pacnpegejieHHH  3hh6hohthbix  jihhhhok 
Chironomidae  no  rjiyÖHHaM.  JlnmiHKn  KaiKgoro  BHga  h  B03pacTa  AopJKaTCH  b  HHTep- 
Bajie  npeAHonuTaeMOH  ocBergemiocTH  h  nosTOMy  pacnpeAeJimoTcn  no  onpegejieHHBiM 
rjiyOnHaM.  CßeTOJiioÖHBBie  mojioabio  jihhhhkh  I  h  II  B03pacT0B  AßP^aTcn  na  xopomo 
ocBergeHHBix  MajiBix  rjiyôiraax,  a  TeHejiioÖHBBie  $opMBi  III  h  IV  B03pacT0B  KOHH¡eHTpH- 
pyiOTCH  Ha  ôôJiBmnx  rjiyÔHHax.  O^HaKo  b  TeneHHe  ah^  noABOAHan  0CBem¡eHH0CTB  Me- 
HaeTCH,  ii  jihhhhkh,  cTpeMHCB  y,o,epîKaTBCH  b  CBoeË  30He  ocBemeHHOCTH,  nepeMeigaiOTCH 
c  ogHOH  rjiyÔHHBi  Ha  Apyryio.  Hhbimh  cJiOBaMH,  jihhhhkh  c  H3MeHeHHeM  0CBein¡eHH0CTH 
nepeMergaiOTCH  no  cyôcTpaTy  h,  cjiegoBaTejiBHO,  BegyT  aKTHBHBiâ  Opognnnn  oôpa3 
JKH3HH.  B  nepnog  c  11  ao  15  nac.,  KorAa  ocBeigeHHOCTB  pe3Ko  He  MeHHeTCH,  jihhhhkh 
ôojiBmeii  nacTBK)  ocTaioTcn  Ha  MecTe  b  cbohx  AOMHKax,  KpoMe  ocoöeii  I  B03pacTa,  ne- 
pnoAnnecKH  noAHHMaiomHxcH  b  TOJimy  boabi.  C  ocjiaOjieHHeM  CBeTa  nocjie  15  nac.  Ha- 
HHHaeTCH  nepeMergeHne  jihhhhok  Ha  MeHBmne  rjiyßnHBi  c  öojiBmen  ocBergeHHocTBio. 
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Hanöojiee  miTeiiCHBHoe  nepeMememie  jihhhhok  npoiicxogHT  b  npegBeuepHiie  uacti. 
IIpn  BeuepHeu  hh3Koh  ocBemeimocTH  h  B03pocmeM  pacceamìn  CBeTa,  a  TaKHie  houbio 
b  TOMHOTO  jiiiuhhkiï  nepecTaioT  opueiiTiipoBaTBCH  b  npocTpancTBe  h  noaimiy  pacnpe^e- 
jiHiOTCfl  no  rjiyöimaM  xaoTinmo.  C  HacTynjiemieM  aiih  h  npoHiiKHOBemieM  CBeTa 
b  TOJimy  boali  bhobb  BoccTaHaBjuiBaeTcn  3aKOHOMepnoe  pacnpeAeaeime  jihuhhok 
no  rjiyÖHHaM. 

MaTepnaJiLi,  nojiyneHHtie  113  boaoomob  pa3JiiiuHon  npo3panHOCTH,  noKa3ajin,  uto, 
bom  rayóle  npoHiiKHOBemie  CBeTa,  TeM  na  óÓJiLmiie  rjiyÖHHti  paccejimoTcn  JinnnHKn. 
Tan,  HanpHMep,  b  cjia6onpo3pauHOM  BLiro3epe  pacnpocTpaHeHne  jihuhhok  orpannneHO 
Beerò  Jinrnt  TpexMeTpoßon  H3o6aTon,  a  b  BLicoKonpo3pauHOM  CeBaHe  jihbhhkh  Bcrpe- 
qaioTcn  rjiydîKe  20  m. 


ROLE  OF  PESTICIDES  IN  RESURGENCES  OF  PEST  POPULATIONS 

A.  Maher  Ali 

(Central  Agricultural  Pesticides  Laboratory,  Gizah,  UAR) 

A.  The  influence  of  insecticides  upon  the  reproductive  potential  is  demonstrated 
as  follows: 

1.  Direct  exposure  of  insecticides  to  Spodoptera  littoralis: 

a)  Feeding  of  L.  C.  25  of  DDT  or  Sevin  treated  leaves  had  a  deleterious  effect  on 
the  number  of  eggs  laid  (Hassanein  a.  Khalil,  1966). 

b)  When  8-day  old  larvae  were  treated  with  a  single  L.  D.  0,  4,  10  of  sevin,  dipte- 
rex  and  toxaphene  respectively  their  adults  produced  more  eggs  than  the  untreated 
insects  (Abdelsalam  a.  Nasr,  1967). 

c)  Eight  day  old  larvae  were  treated  with  two  successive  doses  of  one  or  two 
different  insecticides  with  two  day  interval.  L.  C.  25  of  methyl  parathion,  ethyl  pa- 
rathion,  diptrex  or  sevin  was  applied  topically.  Larvae  treated  with  Sevin  developed 
to  adults  producing  apparent  increase  of  egg  production  in  the  two  successive  genera¬ 
tions  while  dipterex  produced  less  eggs  in  the  first  generation  with  no  change  in  the 
second  generation.  Other  insecticides  and  their  mixtures  have  a  stimulation  or 
a  suppression  effect  in  egg  production.  In  the  following  generation,  the  latent  effect 
of  these  insecticides  varied  with  the  type  of  insecticide  as  stimulating,  suppressing 
or  neutra. 

d)  When  larvae  treated  with  L.  C.  50  of  endrin  or  sumithion  the  adults  of 
susceptible  strain  produced  less  eggs  than  resistant  larvae  receiving  the  same  treat¬ 
ment.  Adults  from  non  treated  susceptible  larvae  produced  more  eggs  than  resistant 
ones. 

2.  Direct  exposure  of  DDT  to  females  of  Panonychus  ulmi  caused  apparent  increase 
in  maturing  eggs  after  two  or  more  post-treatment  (Seifert,  1961). 

3.  Untreated  females  mated  to  treated  males  of  the  pink-worm  produced  signifi¬ 
cantly  more  eggs  than  when  mated  with  untreated  males  (Adkisson  a.  Wellso,  1962). 

4.  Exposure  of  Spodoptera  littoralis  to  insecticides  residues  on  treated  host-plants: 

a)  During  June,  July  and  August  respectively  cotton  field  treated  every  12  days 
with  chlorinated  insecticides  harboured  eggmasses  4,  12,  3  times  more  than  untreated 
fields  and  4,  18,  3  times  more  in  phosphorous  insecticides.  (Nasr  and  Naguib,  1962). 

b)  A  cotton  field  treated  with  a  mixture  of  phosphorous  and  chlorinated  insecti¬ 
cides  twice  during  the  control  season  increased  egg-masses  4,  8,  1  times  more  than  the 
untreated  fields  during  July,  August  and  September  respectively. 

5.  Citron  seedlings  treated  with  phosphorous  insecticides  caused  an  increase  in 
reducing  sugar  and  nitrogen  with  an  increase  in  the  development  of  Eutetranychus 
orientalis. 

6.  Rodriguez  (1958,1960)  found  that  DDT  added  to  soil  increased  total  and  reducing 
sugar,  nitrogen  and  T etranychus  ielarius.  Mites  population  was  correlated  positively 
with  reducing  sugar  and  nitrogen. 

B.  Exposure  to  sublethal  doses  of  insecticides  directly  or  through  host  plant  pesti¬ 
cide  residues  may  have  a  significant  physiological  and  biochemical  effects  on  insect 
production.  Discrepancy  between  authors  about  the  effect  of  sublethal  doses  of  insecti¬ 
cides  on  insect  production  may  be  due  to  the  variable  action  with  the  changing  type 
and  dose  of  the  applied  insecticide.  Different  reactions  may  also  be  obtained  with 
the  change  of  the  interval  between  the  application  of  the  insecticide  and  the  deve¬ 
lopment  of  either  the  oogenesis  or  the  spermatogenesis. 

The  process  of  insecticide  metabolism  in  an  insect  leads  to  a  continuous  change 
in  the  ratio  between  the  insecticide  and  the  successive  metabolites  formed.  The  reaction 
of  this  changing  complex  on  oogenesis  may  differ  with  the  change  of  the  timing 
of  pesticides  application. 
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It  might  be  predicted  that  sublethal  doses  of  insecticides  would  produce  a  higher 
population  density  of  insects  in  the  following  generation  after  field  application.  It  is 
not  advisable  to  continue  to  apply  the  insecticide  to  which  a  pest  became  resistant 
since  such  application  may  give  inefficient  control  measures  to  be  overwhelmed  by 
a  high  reproductive  potential  in  the  following  generation  as  influenced  by  this  in¬ 
secticide. 

C.  It  seems  that  sublethal  doses  of  insecticides  have  a  tremendous  influence  upon 
the  reproductive  potential  when  applied  on  the  insect  and  or  on  the  host  plant. 
The  insecticide  influencing  the  plant  composition  may  increase  the  pest  population 
density. 


INTRAGENERISCHE  ISOLATION  IN  FLUGPERIODEN  VON  LEPIDOPTEREN 
UND  DIE  FRAGE  DER  INTERSPEZIFISCHEN  KONKURRENZ 

H.  M  a  1  i  c  k  y 
(Theresienfeld,  Österreich) 

Eigene  und  fremde  Lichtfallenuntersuchungen  zeigten,  daß  die  jahreszeitlichen 
Aktivitätsmaxima  der  Imagines  nahverwandter  nachtaktiver  Lepidopteren  meist  ge¬ 
genseitig  verschoben  sind.  An  jeder  Lokalität  sind  innerhalb  einer  Gruppe  solcher 
Arten  die  Maxima  gleichmäßig  über  die  gesamte  Aktivitätsperiode  der  Gruppe  ver¬ 
teilt  (z.  B.  « Agrotis »  s.  1.,  Mamestra,  «Larentia»  s.  1.,  Boarmia).  Wenn  die  Aktivi¬ 
tätsmaxima  verwandter  Arten  aber  zusammenfallen,  dann  zeigen  sie  stark  verschiedene 
Dominanzwerte. 

Die  Synchronisation  der  genetischen  Generationen  mit  den  ökologischen  Genera¬ 
tionen  innerhalb  einer  Art  erfolgt  durch  regelmäßige  Unterbrechung  (Winterruhe, 
Sommerruhe)  im  Entwicklungsverlauf.  Beim  Fehlen  einer  solchen  entstehen  konti¬ 
nuierliche  Aktivitätsperioden  über  das  ganze  Jahr,  und  von  Generationen  im  ökolo¬ 
gischen  Sinn  kann  dann  nicht  gesprochen  werden.  Zusätzliche  endogene  Mechanismen 
sorgen  für  artverschiedene  Reaktionsnorm  auf  steuernde  Umwelteinflüsse,  wodurch 
die  Zeitpunkte  des  Einsetzens  der  Aktivitätsperioden  konstant  gehalten  werden. 
Die  Konstanz  der  Differenz  konnte  z.  B.  bei  Spilosoma  menthastri  und  S.  lutea 
( Arctiidae )  an  17  Jahreszählungen  von  13  Orten  Mitteleuropas  bestätigt  werden. 
Es  erhob  sich  die  Frage  nach  der  biologischen  Bedeutung  dieser  Trennung  und  nach 
der  Art  der  interspezifischen  Konkurrenz. 

Eine  Konkurrenz  im  Larvenstadium  als  Ursache  scheidet  aus:  1)  weil  zeitliche 
Trennung  der  Larven  keine  solche  der  Adulten  erzwingt;  2)  weil  für  Lepidopteren- 
larven  in  der  Regel  Larvenfutter  im  Überfluß,  aber  nur  kurzzeitig  in  optimaler 
Beschaffenheit  vorhanden  ist  und  nur  selten  räumliche  oder  zeitliche  Isolation  ergibt; 
3)  weil  auch  nahverwandte  Arten  mit  verschiedenen  Larvenfutterpflanzen  bei  den 
Adulten  zeitlich  getrennt  sind  (z.  B.  Perizoma ). 

Zeitliche  Fortpflanzungsisolation  ist  bei  Lepidopteren  unnötig,  weil  ihre  etholo- 
gische  Isolation  wirksamer  ist;  die  Aktivitätsperioden  sind  auch  fast  nie  absolut 
getrennt. 

Die  Differenzen  in  den  Flugperioden  verwandter  Arten  dürften  vielmehr  durch 
Nahrungskonkurrenz  der  Imagines  am  nur  in  begrenzter  Menge  verfügbaren  Nektar 
bedingt  sein.  Dafür  spricht: 

1.  Die  Allgemeingültigkeit  des  Befundes:  die  Trennung  ist  innerhalb  der  meisten 
Gruppen  (Tribus,  Genera,  Subgenera)  von  Arten  zu  finden,  die  Nektar  aufnehmen. 

2.  Das  Fehlen  der  Differenzen  bei  einigen  Arten,  die  keinen  Nektar  aufnehmen 
(. Notodonta ,  Pheosia ).  Falls  solche  doch  Differenzen  aufweisen  ( Drymonia ,  Spilosoma ), 
spricht  das  nur  für  die  Wirksamkeit  der  endogenen  Steuerung. 

3.  Das  im  Vergleich  zur  pflanzlichen  Gesamtproduktion  minimale  Nektarangebot, 
dessen  gelegentliche  Knappheit  evident  ist. 

4.  Die  zeitliche  Parallele  der  Individuenmasse  adulter  Lepidopteren  zur  Phänologie 
geeigneter  Nektarblumen.  Zu  beachten  ist  das  Frühlingsmaximum  der  Falter  zur  Zeit 
der  S’aZi^-Blüte.  Daß  die  Taenio  campa- Arten  keine  Verschiebung  zeigen,  erklärt  sich 
aus  dem  zeitlich  eng  begrenzten,  aber  reichen  Nektarangebot  zu  dieser  Zeit. 

Daß  Nahverwandte  einander  am  stärksten  konkurrieren,  erkläre  ich  aus  einer 
wahrscheinlich  übereinstimmenden  Blütenpräferenz,  über  die  allerdings  noch  so  gut 

wie  nichts  Quantitatives  bekannt  ist.  . 

Die  Konkurrenz  zweier  Arten  gleicher  Aktivitätsperioden  kann  theoretisch  nicht 
nur  zum  Auseinanderrücken  der  Perioden,  sondern  auch  zur  Spaltung  der  einen  Art 
in  zwei  zeitlich  getrennte  Stämme  führen,  wenn  die  Individuen  an  der  Peripherie 
der  Aktivitätsperiode  weniger  unter  Konkurrenzdruck  leiden  als  die  im  Zentrum;  bei 
Fortdauer  dieses  Druckes  wäre  sympatrische  Artbildung  möglich. 
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3HAHEHHE  HACEKOMLIX  B  OHTOrEHE3E  EE3BPEMEHHHKA 
BEJIHKOJIEIIHOrO  ( COLCHICUM  SPECIOSUM  STEV.) 


Kh.  P.  Mamajeva  —  X.  II.  Maiiaeßa 
(MocKoecnuü  nedazozuuecKuü  uhctutijt,  CCCP) 

ÜHTepec  K  BcecTopoHHeMy  H3yaeHHio  6e3BpeMeHiiHKa  BeanKonennoro  ( Colchicum 
speciosum,  ceM.  Liliaceae )  oSnacHaeTC a  Bce  6ojiee  mnpoKiiM  ero  npHMeHermeM  b  Ka- 
uecTBe  jieKapcTBeHHoro  pacTeHHH. 

JJ,ejiBio  Hainen  paöoTBi  öbljio  BBiacHemie  poJin  HacenoMLix  b  oHTorene3e  Colchicum 
speciosum  n  b  ero  ecTecTBeHHOM  B03o6HOBjieHnn.  J^aa  3Toro  npoBOAnancB  yueTBi  no- 
BpeJKfleilHOCTH  paCTeHHn  B  3aBHCHM0CTH  OT  HX  B03paCTHOro  COCTOHHHH.  KoaHUeCTBO 
noBpejKfteHHbix  ioßeHHJiBHLix  pacTeHnn  He  npeBLimaeT  11%.  Hanöoaee  chjibho  noßpe- 
HîAaiOTCH  reHepaTHBHBie  pacTeHna.  B  OTAeaBHBix  cayuaax  98%  6e3BpeMemraKa  b  3tom 
B03pacTe  noABeprajiocB  Hana^emno  HaceKOMBix. 

Ilo  CTeneHH  noßpeiKAeHHocTH  HacenoMBiMH  He3peJiBie  n  B3pocjiBie  BereTaTHBHBie 
pacTeHna  3aHHMaiOT  npoMeiKyTounoe  noaoJKeiine.  Tanaa  3aK0H0MepH0CTB  ÖBiaa  OTMe- 
aeHa  b  aecHOM  n  cyöaaBnnncKOM  noacax,  a  Tanate  b  pa3anuHBix  önoTonax. 

He  ncKaioaeHo,  uto  sto  CBa3aH0  c  ypoBHeM  coAepatamia  b  TKanax  6e3BpeMeHmma 
TaKHx  kaobhtbix  BeigecTB,  Kan  KOJixaMHH  h  ocoöeHHo  KoaxmjnH,  Tan  Kan  xnMHuecKHMH 
aHaan3aMH  6buio  ycTaHOBaeHo,  uto  b  lOBeHnaBHBix  n  npeMaTypHBix  pacTeHnax  coflep- 
jKHTca  npnMepHo  BABoe  öoJiBine  Koaxmpma,  ueM  bo  B3pocaBix  BereiaTHBHBix  n  reHe- 
paTHBHBix  pacTeHnax. 

CymecTBeHHBin  HHTepec  ji;aa  xapaKTepncTHKn  3HaaeHna  HacenoMBix  b  OHToreHe3e 
6e3BpeMeiiHHKa  npe^craBaaeT  aHaan3  nx  pacnpeAeaeHna  no  pa3anuHBiM  opraHaM  pacTe- 
Hna.  ycTaHOBaeHo,  aTo  HaceKOMBie  He  HaHOcaT  cepBe3HBix  noßpeatAeHnn  KopHaM  n 
Kay6HeayKOBHH,aM  6e3BpeMeHHHKa.  Ha  ayKOBnn;ax  BCTpeaaeTca  hobbih  bha  raaann;Bi  H3 
po^a  Winnertzia.  CaeAyeT  otmcthtb  noam  noauyio  HAeHTHUHOCTB  SHTOMO^ayHBi  6e3- 
BpeMeiiHHKa  b  BBiconoropHOM  cyöaaBHHHCKOM  n  b  cpeAHeropHOM  aecHOM  noacax. 

YaeTBi  noKa3aan,  aio  noBpeatAßHHOCTB  Ha3eMHBix  uacTen  BereTaTHBHBix  n  reHepa- 
THBHBix  pacTeHnn  6e3BpeMemiHKa  b  cyöaaBnnncKOM  noace  míate,  aeM  b  aecHOM.  3to 
nponcxoAHT  noTOMy,  aio,  xoTa  CTenenn  noBpeatAonHocTH  lOBennaBHBix  n  npeMaTypmjx 
pacTeHnn  b  aecHOM  n  cyöaaBnnncKOM  noacax  oaeHB  HH3Ka  n  npnMepHo  OAHHaKOBa, 
B3pocaBix  BereTamBHBix  pacTeHnn  b  aecHOM  noace  noepeatAaeTca  24 — 26%,  a  b  cy 6- 
aannnncKOM  ToaBKo  17 — 28%.  reHepaTHBHBie  pacTemia  b  aecHOM  noace  noßpeatAaiOTca 
Ha  40—64%,  a  b  cyöaaBnnncKOM  Ha  32—35%. 

Hanßoaee  oöbiuhbimh  HaceKOMBiMH  Ha  6e3BpeMeimnKe  0Ka3aancB  rycemmBi  Cnepha- 
sia  virgoaureana,  ananHKH  Myxn  Elachiptera  cornuta ,  MypaBBH,  HeKOTopBie  KaonBi, 
yxoBepTKH. 

Oco6eHHO  6oaBinon  BpeA  HanocaT  6e3BpeMeHHHKy  ryceHHABi  C.  virgaureana,  koto- 
pBie  nnTaioTca  ancTBHMH  n  nao^ann  pacTenna.  3th  ryceHHABi  BBie^aiOT  b  naoAax  Kpyr- 
aoe  OTBepcTne  n  ynnuToataiOT  Goanmyio  aacTB  ceMaH.  AHaaornuHBie  noBpeatAeHna 
6e3BpeMeHHHKy  HaHOCHT  Aphelia  paleana,  Olethreutes  delitana,  oAnaito  BCTpeaaiOTca 
OHH  na  pacTeHnn  pe^KO.  Bcae^  3a  hhmh  BHyTpn  nao^a  noceaaiOTca  ananHKH  Cnephasia 
virgaureana ,  KOTopue  cnocoöcTByiOT  nopae  n  3arHHBaHmo  ceMan.  B  ropHO-aecHOM  noace 
ee  ryceHnn;aMH  noBpeatAaeTca  ao  22%,  b  cyöaaBnnncKOM  —  7.4%  naoAOB. 

CaeAyeT  otmcthtb  OTpnn;aTeaBHyio  A^HTeaBHOCTB  yxoBepTOK  Forfícula  auricularia 
h  Anee  hura  sp.,  KOTopBie  rpBi3yT  ceMeHa.  Ha  ceMeHax  KaK  b  aecHOM,  TaK  n  b  cyöauB- 
nnncKOM  noace  BCTpeaaiOTca  KaonBi  Lygaeus  saxatilis  n  Aptus  mirmicoides.  Ohh  bh- 
cacBiBaiOT  TKaHH  pacTeHnn,  aacTO  noßpeatAaa  n  ceMeHa. 

Be3BpeMeHHHK  ijBeTeT  oceHBio.  Ero  ABeTOK  npnBaenaeT  mhoto  HaceKOMBix,  nnTaio- 
m¡nxca  oBiaBAon  nan  HeKTapoM.  B  3tot  nepnoA  c  abctkom  6e3BpeMeHHHKa  CBa3an  n;e- 
aBin  KOMnaeKC  onBianTèaen,  npeACTaBueHHBin  raaBHBiM  oöpa30M  naeaaMH  H3  poAOB 
Apis  n  Ralictus  (16  bhaob),  a  Tanate  MyxaMH-cnp^iiAaMH  (6  bhaob).  H3  Apyrnx  Hace- 
KOMBix  b  ABeTKax  BCTpeaaiOTca  MypaBBH,  yxoBepTKH,  KaonBi,  6a6ouKn  n  Meanne  atynn. 


THE  BIOLOGY  AND  DISTRIBUTION  OF  ANOXIA  VILLOSA  F.  IN  ROMANIA 
AS  AFFECTED  BY  SOIL  AND  CLIMATE  FACTORS 

C.  Manolache,  E.  Romaçcu,  P.  P  a  ç  o  1,  S.  Mihälescu,  A.  Naum 

(Bucure§ti,  Romania) 

Among  the  species  of  the  Melolonthinae ,  Anoxia  villosa  F.  is  most  damaging  to 
■crops  such  as  corn,  sunflower,  alfalfa,  wheat,  etc.  in  Romania. 

At  present,  Anoxia  villosa  F.  is  found  everywhere  in  Dobrodgea  (counties  of  Tulcea 
and  Constantza)  and  in  about  30%  of  the  Ialomita  county,  that  is  a  portion  of  the 
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Bärägan  Plain  and  the  Calaraçi  terrace.  The  most  infested  areas,  from  the  point  of 
view  of  distribution  and  number  of  larvae  per  sq.  m  are  the  ones  bordering  the  Danube, 
namely  the  Hîrçova,  Medgidia,  Adamclisi  and  Jalomita  districts.  The  prevalent  types 
of  soil  in  these  areas  are  the  light-brown  steppe  soils  and  the  steppe  chernozems. 

Although  the  steppe  chernozems  are  occasionally  found  in  the  western  side  of 
the  country  there  has  been  no  evidence  of  Anoxia  villosa  F.  in  that  area  because  of 
the  unproper  climatic  conditions.  Leached  chernozems,  meadow  chernozems,  heavily 
or  excessively  eroded  soils,  sands  or  sandy  soils  and  alluvial  soils  are  all  unsuitable 
to  the  development  of  Anoxia  villosa  F. 

The  climatic  conditions  under  which  Anoxia  villosa  F.  lives  in  this  country  are 
characterized  by  temperate  climate  with  slight  mediterranean  influences.  In  the  winter 
there  are  alternating  frosts  while  the  summer  is  rather  dry  (the  aridity  index  ranging 
from  17  to  27)  with  maximum  rainfall  in  June. 

Under  regular  temperature  and  moisture  conditions  the  flight  of  the  adults  lasts 
for  30  days.  It  starts  toward  the  2d  decade  of  June  and  ends  toward  the  beginning  of 
the  3d  decade  of  July.  The  highest  flight  intensity  is  usually  recorded  in  the  first 
days  of  July  when  average  air  temperature  is  over  20°  C,  the  relative  air  moisture 
lower  and  the  light  intensity  the  highest. 

For  example,  in  1967  the  flight  of  A.  villosa  adults  in  the  Unirea  village,  district 
of  Ialomita,  started  on  June  17th  and  ended  on  July  26th  reaching  its  maximum  on 
July  2nd  when  over  900  insects  were  noticed.  Flight  interruptions  (on  June  19th,  20th, 
22d  and  July  18th)  or  reductions  in  flight  (on  June  27th,  30th  and  July  6th  and  9th) 
were  related  to  lower  soil  and  air  temperature  and  stronger  wind  velocity. 

The  present  paper  aims  at  pointing  out  some  peculiarities  concerning  the  flight 
of  Anoxia  villosa  F. 

Thus,  it  may  be  stated  that  high  soil  and  air  temperature  as  well  as  light  in¬ 
tensity  are  favorable  circumstances  to  starting  and  intensifying  the  flight  of  Anoxia 
villosa  F.  while  high  wind  velocity,  nebulosity,  rainfall  and  moisture  are  unfavo¬ 
rable  ones. 

According  to  the  influence  and  fluctuations  of  the  physical  and  meteorological 
factors  the  following  distinct  cases  may  appear: 

a)  flight  intensification  following  the  sudden  and  significant  increase  of  the  value 
of  a  single  favorable  factor  while  the  values  or  the  variations  of  the  other  factors  are 
constant  or  slightly  reduced. 

b)  flight  intensification  following  the  sudden  and  significant  decrease  of  the 
values  of  a  single  unfavorable  factor  while  the  values  or  the  variations  of  the  other 
factors  are  constant  or  slightly  reduced. 

c)  flight  intensification  following  the  simultaneous  increase  of  the  values  of  se¬ 
veral  favorable  factors  while  the  values  of  the  other  factors  are  constant  or  slightly 
reduced. 

d)  reduction  or  complete  interruption  of  the  flight  following  the  sudden  and 
significant  decrease  of  the  value  of  a  single  unfavorable  factor  while  the  values  of 
the  other  factors  are  constant  or  slightly  reduced. 

e)  reduction  or  complete  interruption  of  the  flight  following  the  sudden  and  signi¬ 
ficant  decrease  of  the  values  of  a  single  favorable  factor  while  the  values  of  the  other 
factors  are  constant  or  slightly  reduced. 

f)  reduction  or  complete  interrupion  of  the  flight  following  the  simultaneous 
increase  of  the  values  of  several  unfavorable  factors  while  the  values  of  the  other 
factors  are  constant  or  slightly  reduced. 

g)  slight  fluctuations  of  the  flight  following  the  gentle  and  slow  increase  or 
decrease  of  the  values  of  all  favorable  and  unfavorable  factors. 


OGHOBHLIE  3AKOHOMEPHOCTH  OOPMHPOBAHHH  BHTOMOOAyHBI 
YKPAHHLI  no  A  BJIHHHHEM  ftEHTEJILHOCTH  UEJIOBEKA 

S.  I.  Medvedev  —  C.  M.  M  e  ä  b  e  ä  e  b 
(XapbKoecKuü  eoe.  ynueepeurer,  CCCP) 

npuMoe  h  KocBennoe  BJiimmie  uejiOBena  Ha  npnpoÆy,  HauaBmeecH  erge  Ha  3ape  ero 
cyiqecTBOBaHHH,  no  Mepe  pocia  HacejieHna  n  ero  noTpeÔHocTen  h  coBepmeHCTBOBamiH 
TexHHKH  nporpeccHBHo  B03pacraJio  n  ^ocrarjio  upesBLiuaìmon  HHTeHCHBHOCTH  b  XX  cto- 
jieTHH,  ocobeHHo  b  nocjie/tmie  30  JieT.  LJejit  ßaHHOH  paßoTti  —  noKasan,  Ha  npnMepe 
yKpaHHLi  BjiHHHHO  uejioBena  Ha  $ayHy  HaceKOMtix  3a  yKa3aHHLiH  nepnofl  BpeMenn. 

OayHa  jik>6oh  TeppnTopnn  npencTaBJineT  KOMUJienc  bh^ob  hìhbothlix,  cjiojkhbihhhch 
b  pe3yjn>TaTe  ecTecTBeHHoro  HCTopimecKoro  pa3BHTna  b  Teuemie  .gJiHTejiBHoro  BpeMenn. 
B  Hen  oTpanteHLi  bjiiihhiih  npomjiLix  ouepTamiH  MaTepnnoB,  Mopen,  pejite^a,  KJiHMaTa, 
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pacTHTejiBHOcTH,  hgm  onpeAeJinjiiiCB  nporçGCCBi  obtoxtohhoto  BHAoo6pa30BatiiiH  h  nyTH 
h  npenHTCTBHH  K  3aceJieHHio  Bn^aMH  HMMnrpaHTaMH.  Hanano  $opMHpoBaHiiH  cobpgmgh- 
hoh  $ayHBi  ynpaHHBi  othochtch  k  TpGTHHHOMy  HGpiioAy;  orpoMHOc  bjihhhhc  Ha  Hee 

0Ka3aJIH  0JI6AGHGHHH  H  MGJKJIGftHHKOBBH  HGTBGpTHHHOTO  HGpHOAa  H  HOCJIGJIGflHHKOBOG 
BpGMH.  B  HaCTOHH]¡yiO  9HOXy  GCT6CTB6HHBIH  npon,GCC  3A6CB  HIGJI  B  HanpaBJIGHHH  HaCTynJIG- 
HHH  JIGCa  Ha  CTGHB,  HO  IIHTGHCHBHaH  J],GHTGJIBHOCTB  HGJIOBGKa  CTaJia  CyHJ,GCTBGHHO  BJIHHTB 
Ha  6CTGCTBCHHBIH  XOA  BGHJGH,  H3MGHHB  GrO. 

B  9HT0M0$ayHG  ynpailHBI  npGOÖJiaAaGT  GBpOHGHCKHH  9JI6M6HT,  3a  KOTOpBIM  CJIGAyGT 
CpGAH3GMH0M0pCKHH,  OCOÔGHHO  Ha  K>rG,  H  ÖJIII3KHH  K  HGMy  —  CTGHHOIi;  OCTaJIBHBIG  npGA- 
CTaBJiGHBi  ropa3AO  ögahgg:  aHrapcKiin,  Ka3axcTaHCKnñ,  TpaHcnajiGapKTBi,  roJiapKTBi,  koc- 
MOHOJIHTBI,  naJIGOTpOnHHGCKHH  9JIGMGHT.  9HflGMHKOB  HGMHOrO,  H  CBOHCTB6HHBI  OHH  npG- 
HMyni¡GCTBGHHO  TOpaM  (KapnaTBI,  KpBIM)  II  H30Jinp0BaHHBIM  TGppiITOpHHM  C  OCOÖBIMH 
yCJIOBHHMH  (HHJKHGAHGnpOBCKHG  HGCKIl) .  B  HaCTOHipGG  BpGMH  Ha  yKpaHHG  paCHpOCTpa- 
HGHBI  BHflBI,  npOHIIKIHHG  C  HOMOipBK)  HGJIOBGKa,  npGflCTaBHTGJIH  pa3JIIIHHBIX  $ayH,  BnJIOTB 
AO  HGOTpomiHGCKOH  H  aBCTpaJIHHCKOH.  TOJIBKO  HaHHHaH  C  40-X  rO^OB  CK>Aa  npOHMKJHI 
Leptinotarsa  decemlineata ,  Acanthoscelides  obtectus,  Tribolium  destructor,  Ceresa  bu- 
balus,  Gnorimoschema  ocellatella ,  Hyphantria  cunea. 

KaK  HpaBHJIO,  X03HHCTBGHHaH  flGHTGJIBHOCTB  HGJIOBGKa  HpG^yCMaTpHBaGT  JIHHIB  6jIII- 
Hianmne  HOCJIGACTBHH  MGponpHHTHH,  HG  HHTGpGCyHCB  60JIG6  OTAaJIGHHBIMH,  H03T0My 
B  OTHOIHGHHH  IKHBOH  npHpO^BI  OHa  HBJIHGTCH  nOKa  CTHXHHHOH.  3tH  HOCJIGACTBHH  yXO^HT 
H3-nOJl¡  HGJIOBGHGCKOrO  KOHTpOJIH  H  MOryT  OKa3aTBCH  BGCBMa  HGJKGJiaTGJIBHBIMH. 

OCHOBHOG  BJIHHHHG  TaKOH  ,D¡GHTGJIBHOCTH  Ha  9HT0M0(|)ayHy  C  OÖ'BGKTHBHOH  TOHKII 
3p6HHH  OTpnn;aTGJIBHOG,  BBIpa>KaK)IIl¡GGCH  B  COKpam;GHHH  apGaJIOB  BH^OB  II  HX  HOJIHOM 
BBIMHpaHHH.  B  0TJIHHH6  OT  nOSBOHOHHBIX  >KIIBOTHBIX  9TO  BJIHHHHG  RRH.  HaCGKOMBIX  ÔBIJIO 
TOJIBKO  K0CB6HHBIM,  B  pG3yJIBTaTG  H3MGHGHHH  ÖHOTOnOB,  MHKpOKJIHMaTa,  61IOTHH6CKHX 

(J)aKTopoB.  TjiaBHyio  poJiB  nrpajin  3agcb  pacnanma  h,gjihhbi,  yHHHTOîKGHHG  jigcob,  ocy- 
niGHHG  60JIOT,  3apGryJIHpOBaHHG  TGHGHHH  pGK,  3arpH3HGHHG  BOftOCMOB  II  B03Ayxa.  IIOJIO- 
ÎKHTGJIBHOG  3HaH6HHG  flJIH  HGKOTOpBIX  BH^OB  HMGJIO  Ca^OBOßCTBO,  JIGCOHaCa>K^GHHG,  BB6- 
JiGHHG  pa3HBIX  KyJIBTyp  paCTCmiH,  OpOIHGHHG,  pacnaiHKa,  HO  HHCJIO  TaKHX  BHflOB  H6B6- 
JIHKO,  HG  60JIGG  V3  nGpBHHHOH  cjpayHBI.  IIpH  9TOM  C  X03HHCTBGHH0ÍÍ  TOHKH  3p6HHH, 
BBIMHpaiOT  6G3pa3JHIHHBIG  HJIII  HOJIG3HBIG  BH^BI,  a  COXpaHHIOTCH  BpG^HBIG,  HTO  BnOJIHG 
3aK0H0MGpH0. 

K  HaCTOHHi;GMy  BPGMGHH  9HT0M0$ayHa  yKpaHHBI  HaCTOJIBKO  CHJIBHO  H3M6HHJiaCB 
HOA  BJIHHnHGM  AOHTGJIBHOCTH  HGJIOBGKa,  HTO  OT  HGpBHHHOH  (JmyHBI  OCTaJIHCB  OflHH 
$parM6HTBI,  HOHTH  HG  COXpaHHJIHCB  nGpBHHHBIG  6h0H;GH03BI.  BBIMHpaHHG  H  COKpaipGHHG 
apGaJIOB  BHAOB  nOH,HHHHJIIICB  OnpG^GJIGHHBIM  3aK0H0MGpH0CTHM,  O  HGM  TOBOpHTCH  HIDKG. 

1.  Bh^BI  KHKHOrO  npOHCXOHíAGHHH  BBIMHpaiOT  B  HGpByiO  OHGpGßB  Ha  CGBGpHOH  rpa- 
hhh;g  apoajia.  Tan,  Ky3H6HHK  Bradyporus  multitub  erculatus,  pacnpocxpaHGHHBiH  b  npom- 
JIOM  CTOJIGTIIH  HO  yKpaHHG  Ha  CGBGp  AO  XapBKOBCKOH  ryÖCpHHH,  BBIMGp  Ha  BCGH  TCppH- 
TODHH  yKpaHHBI  H  COXpaHHJICH  JIHHIB  KOG-TAG  Ha  CGBGpHOM  KaBKa3G.  EGJIHHKa  ZegriS 
eupheme  coxpamuiacB  Ha  ynpaHHG  tojibko  b  AcKamm-HoBa,  b  to  BpGMH  KaK  b  HanajiG 
TGKyrpGro  BGKa  ona  BCTpGHaJiacB  gih;g  6jih3  XapBKOBa.  Tojibko  b  AcKaHHH-HoBa  coxpa- 
HHJiCH  Ky3HGHHK  Anterastes  pusillus.  JIhhib  na  KpainiGM  iotg  yKpaHHBI  BCTponaiOTCH 
Cartherus  calydonius ,  Pachylister  inaequalis  h  pnA  ^pyrnx  bhaob,  paHGG  aoxoahbihhx 
AO  CGBGpHBix  npGAGJiOB  CTGHH.  B  JiGcocTGnH  HCHG3Jia  Amphicoma  vulpes ,  coxpamiBiuaHCH 
JIHHIB  Ha  u,gjihhhbix  ynacTKax  CTGnHOH  30HBI.  Cicadetta  montana,  b  nanajiG  BGKa  ohghb 
OÖBIHHBH  B  JIGBOÖGpGJKHOH  JIGCOCTGHH,  CGHHaC  TaM  HG  BCTpGHaGTCH,  HO  GIH.G  OÖBIHHa 
B  CTGHHOH  30HG. 

2.  Biiabi  CGBGpHoro  nponcxojKAeHHH  b  nGpByio  OHGpGAB  BBIMHpaiOT  Ha  KHKHOH  rpa- 
hiih;g  apoajia.  TaK,  b  khkhoh  jigcoctghh  JIgbo6gpg>kbh  hchg3jih  hjih  noHTH  hchg3jih 
Cicindela  silvática,  Carabus  coriaceus,  C.  nitens,  Trichius  fasciatis,  Limenitis  populi. 

3.  Oighb  BacTO  apGaJiBi  pa36nBaiOTCH  Ha  otagjtbhbig  mgjikhg,  asjigko  otctohih¡hg 
Apyr  ot  Apyra  ynacTKH,  hto  ycKopHGT  hojihog  BBiMiipaHiiG  bhaob.  J^jih  npiiMGpa  ynajKGM 
Poecilimon  heroicus  (CTpGJiGH,KaH  ctghb,  üpoBaJiBG),  Metrioptera  medvedevi  (n;GJiHHa), 
Saga  pedo  (kog-tag  Ha  ctghhbix  n;ejiHHax) ,  Euchorthippus  pulvinatus,  Omocestus 
petreus ,  Cicindela  gracilis  (okojio  XapBKOBa),  Carabus  hungarius  gastridulus  (AcKa- 
HHH-HoBa,  CiiBaiu,  npnasoBCKiiG  CTGnn),  C.  bessarabicus  (AcKaHHH-HoBa,  IIpoBajiBG), 
Taphoxenus  gigas,  Trox  eversmanni,  Aphodius  citellorum,  A.  transvolgensis  (AcKaHHH- 
HoBa,  HypiOK),  Onthophagus  citellorum,  0.  tesquorum,  O.  leucostigma,  Amphicoma 
vulpes  (cTGnuan  u,GJiima  yKpamiBi  h  kog-tag  b  Ka3axcTaHG),  Anisoplia  campicola  (h;g- 
jihhhbig  ynacTKn),  Phytoecia  faldermanni  (AcKaHHH-HoBa),  Cryptocephalus  lateralis 
(to  >kg),  Eusomus  taeniatus  (HropjiBipKHH  KyT,  kog-tag  no  CGBGpHOMy  ,I(oHH;y),  Satyrus 
briséis  (AcKaHHH-HoBa,  Ctpgjigakbh,  IlpoBajiBCKaH  n  XoMyTOBCKan  ctghii),  S.  statilinus 
(CTpGJiGAKan  n  ITpoBaJiBCKan  ctghii,  ÖGpcr  KajiaHHaKCKoro  3aJiHBa,  ^HiapBuiran) ,  S.  are- 
tusa  (Ci'pGJiGAKaH  h  IlpoBajiBCKaH  ctghh),  S.  dry  as  (to  jkg),  Melanargia  suvarovius 
(to  jkg),  Triphysa  phryne  (AcKamin-HoBa),  Thecla  rhymnus  (CTpGJiGAKan  h  IIpOBajiB- 
CKan  CTGnn),  Acallia  provata  (AcKaHHH-HoBa),  Aedophron  rhodites  (CTpGJiGAKaH,  ITpo- 
BaJiBCKan,  XoMyTOBCKan  ctghh,  AcKaunn-HoBa),  Cucullia  splendida,  C.  argentea,  C.  ar¬ 
gentina,  C.  magnifica.  B  CBH3H  c  pacnaniKon  h¡gjihhbi  chjibho  yMGHBmaiOTCH  b  hiicjigh- 
HOCTH  CapaHHOBBIG  H  MHOTHG  OAHHOHHBIG  HHGJIBI,  a  B  pG3yj!BTaTG  II  ÔOJIBHIHHCTBO 


527 


Meloidae.  H3MeHennn  öiiotohob  n  oTpaBJiemie  B03Ayxa  b  KpynHLix  HHAycTpnaJiBHBix 
Aenrpax  hphboaht  k  BBiMnpairaio  pn^a  bhaob  HacenoMUx;  Tan,  b  OKpecTHOCTHX  Xapt- 
KOBa  BLmepjiH  Heteropterus  morpheus,  Thais  polyxena  H  .npynie.  B  cbh3H  c  3arpn3He- 
uneM  Bo^oeMOB  BBmnpaiOT  b  nepByio  ouepeAB  Hanoojiee  TpeôoBaTejiBHBie  k  nauecTBy 
BOflbi  noTaMo^njibi  (HanpnMep,  b  XapBKOBcnon  oGjiacra  ncue3.ua  BepTHuna  Orectochilus 
villosus ) . 

G  BMMHpaimeM  n  conpargeHneM  apeajioB  He  cjie^yeT  CMemnBaTB  KOJieöannn  unc- 
jieHHOCTH  HaceKOMbix  h  nyjiBcnpyiom;ne  rpamigBi  apeajioB  Tan,  c  1946  r.  Hauajia  pac- 
npocTpaHHTbCH  b  ceBepo-BOCTOHHOM  HanpaBJieHHn  Saturnia  piri  (H3BecTHaH  n3  floji- 
TaBbi)  h  flocTHrjia  XapbKOBa,  r^e  peryjiapHo  BCTpeuaeTcn  no  Hacronmee  BpeMn.  2Kyn 
Emus  hirtus ,  aobojibho  oûbiuhbih  b  OKpecTHOCTHX  XapbKOBa  bo  2-m  h  3-m  AecnTHJieTHHX 
Tenyigero  Bena,  3aTeM  ncue3  h  bhobb  6blh  oÔHapynœH  jihhib  b  nocjieAnne  2  roAa.  Ma- 
lachius  aeneus  —  myit  c  mnpoKHM  apeajiOM  h  BecBMa  oöbiuhbih  —  c  KOHga  40-x  roAOB 
noHTH  nenes  Ha  3HaniiTejiBH0H  nacra  TeppnTopnn  ynpanHBi,  n  jihuib  b  nocjieAnne  roAH 
(1965,  1966)  nncjieHHocTB  ero  bhobb  CTaJia  HapacTaTB. 

B  CBH3H  c  oojieceHHeM  CTeiiH  HeKOTopBie  HaceKOMBie  npoHHKjin  TyAa  H3  jiecHon 
30HBI  BCJieA  3a  CBOHMH  pacTeHHHMii,  bbcaoshbimh  b  KyjiBTypy  erge  b  npomeAmne  cto- 
jieran,  HanpnMep  xepMecBi  —  oúmaTejin  ejin,  gpyrne  tjih  —  oónraTejin  jkhmojioctHj 

CMOpOAIIHBI. 

Kan  MOîKno  ydegnTBcn,  aHTponoreHHBin  $aKTop  no  cpaBHennio  c  ecTecTBenHBiMH 
Hanöojiee  MorgHBiñ,  BJinnHne  ero  Ha  3HTOMO(|)ayHy  orpoMHO,  AeScTBne  ?ne  oueHB 
ÖBiCTpo.  B  pe3yjiBTaTe  b  3HauHTejiBH0H  Mepe  cnnMaiOTcn  ncTopnuecnne  (JaKTopBi, 
b  $ayHe  Bee  öojiee  npeoÖJiagaiOT  «ByjiBrapHBie  bhabi»,  oöeAHmoTcn  n  ynpoigaioTCH  ano- 
jiornnecKiie  (f>aKTopBi.  npogecc  oGeAHemm  $ayHBi  HAeT  HecpaBHenno  ÖBicTpee  ii  mrreH- 
cnBiiee,  ueM  npogecc  ee  odorargemra.  Co3AaiOTcn  ycjioBnn  a-Jih  pa3BHTnn  BpegHon 
(JayHLI.  Il03T0My  B03HHKaeT  HeOÖXOAHMOCTB  npeABHAGTB  He  TOJIBKO  6jIH3KHe,  HO  H  OTAa- 
jieHHBie  nocjieACTBHH  geHTejiBHOcra  nejiOBena  h  ynem  HanpaBJiHTB  xoa  npnpoAHBix  npo- 
qeccon  b  jnejiaTejiBHOM  HanpaBJieHHn. 


L’INFLUENCE  DE  QUELQUES  FACTEURS  ECOLOGIQUES 
SUR  LES  ORTHOPTÈRES  DES  PÂTURAGES  DES  HAUTES 
MONTAGNES  DE  LA  BOSNIE  ET  HERZÉGOVINE 

S.  Miksi  c 

p. 

(Zemaljski  muzej,  Sarajevo,  Yugoslavia) 

Les  études  des  Orthoptères  effectuées  au  cours  de  plusieurs  années  sur  les  pâtu¬ 
rages  des  hautes  montagnes  ont  permis  de  noter  beaucoup  de  données  sur  l’influence 
de  diverses  facteurs  écologiques,  parmi  lesqueles  il  est  surtout  intéressant  de  remar¬ 
quer  l’influence  de  l’homme,  c’est  à  dire  des  facteurs  anthropogènes.  Cette  influence 
c’est  manifestée  dans  les  changements  de  la  fréquence  et  de  l’abondance  des  Orthoptè¬ 
res.  En  comparant  la  composition  des  populations  de  ces  insectes  sur  les  patûrages 
dans  les  forêts  vièrges  de  Parucica  sur  les  monts  Maglie,  Volujak  et  Zelengora,  dont 
une  partie  est  exploitée  et  l'autre  est  protégée  de  chaque  activité  humaine,  on  a  con¬ 
staté  après  quelques  annés  que  le  nombre  des  espèces  et  des  individúes  est  plus  élevé 
dans  les  endroits  protégés.  Au  cours  d’une  dizaine  d'années  des  travaux  extensifs  sur 
le  bâtiment  d’observatoire  sur  le  sommet  du  mont  Bjelasnica  (2068  m)  l’influence  des 
facteurs  anthropogènes  était  si  violante  qu’on  a  noté  des  grands  changements  des  popu¬ 
lations  des  orthoptères  sur  ces  terrains.  Les  espèces  caractéristiques  des  hautes  mon¬ 
tagnes  sont  disparues,  tandis  que  les  nouvelles  y  commencent  à  paraître.  Parmi  les 
espèces  adaptées  aux  conditions  nouvelles  ce  fût  Chorthippus  parallelus  qui  fût  le 
premier.  Les  exemplaires  cités,  aussi  que  quelques  d’autres  obtenus  au  cours 
d’examination  ont  montré  que  l’influence  des  facteurs  anthropogènes  est  plus  re¬ 
marquable  dans  les  régions  à  une  altitude  plus  élevée  et  elle  peut  être  régistrée  au 
cours  d’une  période  assez  courte,  d’après  les  expérience  d  auteur  après  une  dizaine 
d’années  déjà. 

Sur  les  plataux  calcaires  des  monts  Dinara,  Grmec  et  Bjelasnica  on  trouve  souvent 
des  enfoncements  en  forme  d’entonnoir  plus  ou  moins  profonds,  nommés  «vrtaca». 
Ce  phénomène  du  karste  a  attiré  l’attention  des  botanistes  et  Dr.  Ivo  Horvat  a  constaté 
l’inversion  de  la  végétation.  On  a  voulu  d’y  examiner  aussi  la  composition  des  popu¬ 
lations  des  Orthoptères  et  de  la  comparer  avec  celle  des  environs  des  entonnoirs.  Les 
premières  données  obtenues  ont  montré  que  dans  les  «vrtaca»  plus  profondes  il  existe 
une  différence  de  la  composition  et  du  nombre  des  espèces  et  des  individnes.  Descen¬ 
dant  dans  les  entonnoirs  on  remarque  qu’en  somme  la  quantité  des  espèces  et  des 
individúes  diminue  de  la  surface  vers  le  fond,  tandis  que  la  composition  des  espèces 
dépend  du  terrain.  Si  les  «vrtaca»  sont  couvertes  d’herbe  et  si  la  neige  y  reste  long- 
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temps  au  cours  de  la  saison  végétale,  on  y  trouve  alors,  en  s’approchant  du  fond  des 
espèces  qui  habitent  les  régions  des  hautes  montagnes,  comme  par  exemple  Gomphoce- 
rus  sibiricus  sur  le  mont  Bjelasnica.  Dans  le  cas,  si  les  «vrtaca»  se  trouvent  à  une  alti¬ 
tude  moyenne,  parfois  elles  sont  couvertes  des  sapins  qui  poussent  au  fond,  comme 
par  exemple  sur  le  mont  Grmec,  alors  la  différence  de  la  composition  des  espèces  des 
Orthoptères  est  prononcée  de  la  manière  que  les  espèces  xérophiles  et  mésophiles 
habitent  la  surface  du  plateau,  tandis  que  les  espèces  hygrophiles  s'abritent  dans  les 
«vrtaca».  Le  fond  du  tel  entonnoir  n’est  pas  habité  par  les  Orthoptères. 

Sur  la  base  des  premières  recherches  effectuées  dans  les  entonnoirs  karstiques  on 
peut  constater  qu’il  existe  des  différences  entre  les  populations  des  Orthoptères  dans 
les  «vrtaca»  et  de  leurs  environs  dépendant  de  la  position  et  de  la  couverture  végétale. 
Au  dessus  de  1600  m  de  la  mer  on  peut  signaler  l’inversion  des  espèces.  Les  Orthoptè¬ 
res  des  hautes  montagnes  qui  s’abritent  au  fond  des  entonnoirs  y  trouvent  probable¬ 
ment  les  conditions  écologiques  plus  convenables  grasse  à  l’humidité  suffisante  et 
à  la  température  plus  basse  résultant  d’une  assez  longue  présence  de  la  neige.  L’exa¬ 
mination  de  ce  problème  vient  d’être  commencé  et  pour  cette  raison  nous  consacrerons 
à  l’étude  des  Orthoptères  une  plus  grande  attention  au  cours  des  recherches  du  karste 
yougoslave. 


AßAriTAmiH  HACEKOMLIX  B  yCJIOBHHX  3ACyiIIJIHBBIX  CTEÜEÎÏ 

EBPOnEBCKOK  HACTH  CCCP 

V.  A.  Minoransky  —  B.  A.  MiiHopaHCKnn 
(PocToecnuü  zoc.  ynueepcurer,  CCCP) 

^jiHTejitHoe  oÖHTaHne  HaceKOMBix  b  CTenHon  30He  BBipaôoTajio  y  hhx  pim  aflamra- 
h;hh  k  3acymjiHBLiM  noroflHBiM  ycjioBHHM  jieTHiix  MecaqeB.  HaceKOMBix  ycjioBHo  moîkho 
pa3,n;ejiHTL  Ha  Tpn  rpynnti:  1)  oÔHTaiorqHx  b  TKannx  pacTemm,  2)  naceKOMBix,  ochob- 
Hoe  pa3BHTiie  npoxoflHiflHx  b  nouBe,  h  3)  oôiiTaTejien  noBepxHocTH  noHBBi.  B  tkbhhx 
paCTeHHH  yCJIOBHH  OTHOCHTeJIBHO  nOCTOHHHLie.  KOJieÔaHHH  H  CypOBOCTL  rimpOTepMHHe- 
CKHX  ycjiOBHH  b  nouBe  TaKHîe  crjiajKHBaiOTCH.  HanßoJiee  neTKo  npncnocoÔJieHHH  k  CTen- 
HOMy  KJiHMaTy  BBipamembi  y  Ha3eMHBix  HaceKOMBix,  KOTopBie  name  CTajiramaiOTCH 
C  CypOBBIMH  rn^pOTepMHHeCKHMH  yCJIOBHHMH. 

B  npoqecce  aBOJnoqnn  y  Ha3eMHBix  HaceKOMBix  BBipaöoTajmcB  cnequ^nnecKne  Mop- 
(JojiornnecKiíe  npncnocoÔJieHHH,  ocoôemiocTH  cyTouHoro  h  ce30HHoro  pacnpeflejiemiH 
HHiaHHH  h  T.  ¡g.  3th  npncnocoÔJieHHH  cmimaiOT  pacxofl  BJiani  h  cnacaiOT  naceKOMBix 
OT  HeöJiaronpHHTHBix  TeMnepaTyp.  necnambiH  h  MajiBiñ  MeflJiHKii,  nepHBin  CBeKjioBnn- 
hbih  flOJiroHocHK,  CTenHon  h  ôopflocKHH  CBepnKH  h  MHorne  flpyrne  BpeflHBie  naceKOMue 
B  3aBHCHMOCTn  OT  BHemHHX  ycjiOBHH  H3MeHHK)T  BpeMH  aKTHBHOCTH  He  TOJIBKO  B  Teue- 
Hne  cyTOK,  ho  h  b  Tenemie  ce30Ha  (Bepe3HHa,  1948,  1949;  MiiHopaHCKHH,  1965,  1966). 
ÎKyKH  necnaHoro  MeflJiHKa  aKTHBHBi  Becnon  npn  TeivinepaType  17—24°,  a  jieTOM  —  npn 
20 — 27°  h  OTHOCHTejiBHOH  BJiamHocTH  B03flyxa  b  45 — 60%.  npn  flpyrnx  ycjioBunx  ohh, 
Kan  npaBHJio,  Ha  noBepxHocTH  noHBBi  ne  hohbjihiotch  ii  naxoflHTCH  no#  pa3JiHHHBiMH 
yKpBiTHHMH,  rfle  rHflpoTepMiinecKHe  ycjiOBHH  öojiee  ÖJiaronpHHTHBie  fljin  hhx.  B  mone — 
aBrycre  myma  pnfla  nepHOTeJioK,  flOJironocHKOB  h  HeKOTopBie  flpyrne  HacenoMBie  He- 
peflKo  3apBiBaiOTCH  b  nouBy  na  rjiyôrray  flo  10 — 15  cm,  rfle  TeMnepaTypa  ne  nofliinMaeTCH 
BBime  23 — 25°,  ^ame  ecjin  Ha  noBepxuocTH  noHBBi  0Ha  flocTnraeT  40°  n  öojiee.  B  to  me 
BpeMH  MHorne  flHKaflu,  ôjioihkh  n  flpyrne  naceKOMBie  b  ôojiBimiHCTBe  cjiynaeB  Mnrpn- 
pyiOT  b  CTaflim  c  öojiee  ÔJiaronpiiHTHBiMH  MHKpoKJiHMaTOM  h  cocTomineM  kopmobbix 
paCTeHHH. 

H3MeHHeTCH  b  CTennoii  3one  h  noEefleHne  nemyeKpBUiBix,  hto  ajih  apnflHBix  3oh 
ôbijio  OTMeneHo  M.  G.  Thhupobbim.  B  3acymjiHBBix  pañoHax  CTenen  ryceHnn¡Bi  o3hmoh 
cobkii  yme  c  MJiaflmero  B03pacTa  yxoflHT  b  nouBy.  3flecB  ohh  noBpemflaioT  Kopma, 
a  jihctbh  noHTH  ne  TporaiOT.  B  ceBepHBix  panoHax  CTenHon  30hbi  ryceHHijBi,  flepmacB 
B  CaMBIX  HOBepXHOCTHBIX  CJIOHX  HOHBBI,  a  B  MOJIOflBIX  B03paCTaX  Ha  JIHCTBHX,  nOHTH 
He  noflrpBisaiOT  KopHn,  noBpemflan  jiiictbh  h  hx  nepemim.  TyceHHflBi  KJieBepHOH  cobkh, 
hbjihhcb  jnicTorpBi3yin;HMH  BpefliiTejTHMH,  na  lore  b  mapKoe  BpeMH  rofla  yme  co  cpefl- 
Hero  B03pacTa  yxoflHT  b  noBepxHocTHBie  cjioh  nouBBi  n  HaHOCHT  noBpemfleHHH,  xapan- 
TepHBie  fljiH  noflrpBi3aKHn;HX  cobok.  CMeHa  MecT  oÔHTamiH  nponcxofliiT  n  y  MHHnpyio- 
EflOH  CBeKJTOBHHHOH  MOJIH,  ryceHHflBI  KOTOpOH  B  3acyxy  HOKHflaiOT  p03eTKy  JIHCTBeB 
CBeKJIBI  H  BHeflpHIOTCH  B  TOJIOBKH  KOpHenJIOflOB. 

Il3MGHHeTCH  B  JieTHHe  MeCHHiBI  TJiyÔHHa  3aJieraHHH  JIHHHHOK  H  KyKOJIOK  flOJirOHOCH- 
KOB,  rycennn;  noflrpBi3aioii],iix  cobok.  Ha  ôorapnBix  noJiHX  b  moHe — aBrycTe  jihhhhkh 
n  KyKOJiKH  oÖBiKHOBeHHoro  CBeKJioBHHiioro  flOJiroHocima  3ajieraiOT  Ha  rjiyÔHHe  20 — 50  cm, 
a  ryceiinflBi  03hmoh  cobkh  —  10 — 20  cm.  Ha  opomaeMBix  hojihx,  rfle  rnflpoTepMHaecKHe 
ycjiOBHH  öojiee  MnrKiie,  npeiiMarnuaJiBiiBie  CTaflnn  flOJiroHociiKa  flepmaTCH  b  cjioe 
3—15  cm,  a  rycennn,Bi  —  flo  5  cm  (1965). 
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y  IieKOTOpLIX  HaeeKOMLIX,  B  BaCTHOCTH  y  CBeKJIOBIIHHOH  Myxn,  npHCnOCOÔJieHHeK 
K  3acymjiHBOMy  KJiHMaTy  lora  HBJineTCH  jieTHHH  .gnanaysa  KynojioK. 

riiflpoTepMnqecKne  ycjiOBHH  chjilho  bjihhiot  na  niiTamie,  BBißop  KopMOBBix  o6i>eK- 
TOB  n  BpeAOHOCHocTb  (j^HTO(|)aroB.  B  cTGnHOH  30He  ycHJieHHoe  nniamie  HaceKOMLix  bbi- 
3LIBaeTCn  He  TOJIBKO  HHTeHCHBHBIM  pa3BHTHeM,  HO  H  B03paCTaK)n]¡eH  HOTpeÖHOCTBIO 
B  BO^e.  PÎMeHHO  3T0T  $aKTOp  OÖ'LHCHHeT  pa3JIHHHyiO  BpeßOHOCHOCTB  UepHOTeJIOK  B  OT- 
^ejiLHHx  nacTHX  nx  apeajia.  noTpeÔHocTBio  b  Bo^e  oßimcHHeTCH  n  HaßjiioflaeMoe  b  JieT- 
Hne  Me  chicli  noBpe>KAeHHe  CBeKJiBi  n  spyrnx  pacTemra  xnn^HHKaMH  (ceMüToneuHon 
KopoBKOÜ)  H  HeKpo(|)araMH  (KOHîee^  —  Dermestes  laniarius  Ill.). 

ripnBe^eHHBiH  MaTepnaji  He  ncuepnBiBaeT  Bcex  acneKTOB  a^anTan;HH  HaceKOMBix 
K  ycjioBHHM  cTennoH  3ohbi.  no3Haime  3thx  npncnocoßjieHnn  iiMeeT  Bamioe  Teoperaue- 
CKoe  h  npaKTHHecKoe  3HaueHiie. 


ÜBER  DIE  VERMEHRUNGSRATEN  VON  MYZUS  PERSICAE  AND  APHIS 
NASTURTII  BEI  DAUER-  UND  WECHSELTEMPERATUREN 

K.  Neitzel 

(Institut  für  Pflanzenzüchtung  der  DAL,  Rostock,  DDR) 

Die  Versuche  wurden  in  temperaturregelbaren  Gewächshauskabinen  durchgeführt. 
Als  Wirtspflanzen  dienten  gleichaltrige  Blätter  von  Kartoffeln  und  Kohlrüben,  die  in 
«Knopscher»  Nährlösung  unter  Gazehauben  in  Erlmeyerkolben  standen.  Je  Variante 
wurden  5  Blätter  mit  je  10  Tieren  besetzt. 

Die  Anzucht  gleichaltriger  Mütter  erfolgt  bei  20°  C.  Nach  Erreichung  des  Ima- 
ginalstadiums  wurden  sie  auf  die  Kabinen  verteilt  und  die  täglich  abgesetzten  Larven 
und  abgestorbenen  Mütter  gezählt  und  entfernt.  Die  Varianten  waren  15,  17,  20,  23,  25, 
28  und  30°  Dauertemperaturen  bei  M.  persicae  auf  Kohlrüben  im  ersten  Versuch  und 
20,  23,  25°  Dauertemperaturen  sowie  drei  Stunden  täglich  (11.00 — 14.00  Uhr),  30,  33 
und  35°  (Rest  des  Tages  20°)  bei  M.  persicae  und  Aphis  nasturtii  auf  Kartoffeln  im 
zweiten  Versuch. 

Der  Vergleich  der  Varianten  erfolgte  nach  der  Zahl  abgesetzter  Larven  (Bruttopro¬ 
diktion)  und  nach  einer  Populationsanalyse  nach  Birch  (1948),  nach  folgender  Formel: 
N t=N 0ew ,  wobei  N0  =  Anzahl  der  Tiere  zur  Zeit  0,  A¿=Anzahl  der  Tiere  zur  Zeit  t , 
/c  =  den  Wachstumskoeffizienten  darstellt. 

Der  Wachstumskoeffizient  «k»  kann  als  Differenz  zweischen  einer  proportionalen 
Geburtenrate  «6»  und  einer  proportionalen  Sterblichkeitsrate  «d»  auf  gef  aßt  werden. 
Soll  die  Population  zunehmen,  so  muß  b>d  sein.  Ist  b<d,  so  stirbt  die  Population  aus. 

Entscheidend  ist,  daß  das  Verhalten  der  Gesamtpopulation  betrachtet  wird  und 
nicht  nur  die  Geburtenrate.  Nur  so  kann  die  Fortpflanzungspotenz  einer  Art  richtig 
eingeschätzt  werden. 

Wird  die  Fortpflanzungspotenz  nur  nach  der  Bruttoproduktion  beurteilt,  so  sind 
die  Differenzen  zwischen  Aphis  nasturtii  und  Mysus  persicae  gering. 

Werden  die  nach  Birch  errechneten  Wachstumskoeffizienten  «/c»  verglichen, 
so  sind  die  Unterschiede  signifikant.  Auch  bei  Verwendung  von  Kohlrüben  ( Brassica 
napus  var.  rapifera)  liegt  die  höchste  Wachstumsrate  bei  Dauertemperaturen  zwischen 
20  und  23°.  Aus  dem  Parameter  «k»  wird  die  Größe  «À,»  abgeleitet,  aus  der  unmittelbar 
der  tägliche  prozentuale  Zuwachs  der  Population  bestimmt  werden  kann. 

Es  lassen  sich  folgende  Schlußfolgerungen  ziehen:  Zur  Beurteilung  des  Einflusses 
ökologischer  Faktoren  auf  die  Fortpflanzungspotenz  von  Insektenspecies  ist  eine  Popu¬ 
lationsanalyse  erforderlich,  welche  die  «Fortpflanzungsdynamik»  der  Population  er¬ 
faßt.  Die  Nachkommenschaftsrate  allein  reicht  nicht  aus,  um  die  Bedeutung  eines 
Umwelteinflusses  quantitativ  abzuschätzen.  Für  Insektenart  mit  kürzeren  Generations¬ 
längen  ist  die  «intrinsic  rate  of  increase»  nach  Birch  (1948)  geeignet.  In  « k »  bzw.  «X» 
haben  wir  die  Population  kennzeichnende  Fortpflanzungsziffern,  die  international  ver¬ 
gleichbar  sind.  Außerdem  kommt  man,  unter  Berücksichtigung  mehrerer  Einzelfaktoren 
zu  einem  Parameter  (hier  « k »),  der  die  Fortpflanzung  der  Population  hinreichend 
kennzeichnet.  Wir  schlagen  vor,  Ergebnisse,  die  aus  Versuchen  dieser  Art  gewonnen 
werden,  einheitlich  nach  dieser  Methode  auszuwerten. 

Aus  den  Resultaten  ist  weiter  abzuleiten: 

Die  schnelle  Reaktion  auf  kurzfristig  hohe  Temperaturen  und  die  erneute  schnelle 
Abnahme  von  « k »  bei  3  Stunden  von  35°  kennzeichnen  Aphis  nasturtii  als  eine  wärme¬ 
liebende,  aber  auch  temperaturempfindliche  Art. 

Ihr  Fortpflanzungsoptimum  bei  Dauertemperaturen  liegt  ca.  1.5°  höher  als  bei 
Myzus  persicae.  Die  sehr  ausgeglichenen  Wachstumsraten  der  Pfirsichlaus  kenn¬ 
zeichnen  diese  als  eine  temperaturtolerante  Art.  Sie  wird  bei  höheren  Temperaturen 
die  Fortpflanzung  einschränken,  jedoch  kurzfristige  Hitzeperioden  besser  überdauern. 
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Die  Kartoffel  ist  für  Aphis  nasturtii  ein  besserer  Wirt  als  für  Myzus  persicae. 
Ob  dies  sortenabhängig  ist,  muß  noch  geprüft  werden.  Innerhalb  einer  Art  fanden 
Singh  und  Painter  (1964)  bei  Verwendung  verschiedener  Wirte  unterschiedliche  Tempe- 
raturoptima.  Für  Laborzuchten  sind  21°  für  Myzus  persicae  und  23°  für  Aphis  nasturtii 
sehr  günstig. 

Will  man  kurzfristig  eine  Massenanzucht  erreichen,  so  kann  man  die  Temperatu¬ 
ren  bei  Aphis  nasturtii  3  Stunden  täglich  auf  30 — 33°  erhöhen.  Für  die  geprüfte  Popu¬ 
lation  von  Myzus  persicae  sind  Kartoffeln  nicht  so  gut  geeignet.  Hier  sind  Brassica- 
Arten  (z.  B.  Kohlrüben)  besser. 


HABITAT  ALTERNATION  AND  HOST  TREE  SPECIFICITY  IN  SOME 
FOLIAGE-FREQUENTING  PSOCOPTERA 

T.  R.  New 

(Imperial  College  Field  Station,  Sunninghill,  Ascot,  Berks,  U.K.) 

The  arboreal  Psocoptera  which  frequent  foliage  oviposit  on  foliage,  and  nymphs 
and  adults  feed  on  debris  and  microflora  on  leaf  surfaces:  the  «host»  tree  merely 
provides  a  substrate  for  the  adventitious  food  material  and  is  not  itself  eaten.  Eggs 
of  these  species  laid  on  deciduous  foliage  overwinter  in  litter  on  the  ground  where 
the  first  (spring)  generation  is  also  passed.  The  resulting  adults  fly  onto  trees, 
where  one  or  two  further  generations  occur  before  eggs  re-enter  litter  at  autumnal 
leaf-fall.  Species  such  as  Caecilius  flavidus  (Stephens)  therefore  pass  complete  ge¬ 
nerations  in  two  different  habitats  each  year,  and  both  passive  dispersal  of  eggs  and 
mass  flight  of  the  adults  are  integral  features  of  the  life-history.  This  alternation  of 
habitats  results  from  the  deciduous  habit,  and  its  extent  varies  in  different  species 
of  foliage-frequenting  psocids.  Caecilius  barmeisteri  Brauer  breeds  only  on  evergreen 
conifers  at  Silwood  Park  and  there  is  no  welldefined  litter  phase  in  this  species: 
there  is  no  peak  of  dispersal  activity  necessitated  by  a  change  of  habitat.  This  also 
applies  to  the  proportions  of  such  species  as  C.  flavidus  which  occur  on  broadleaved 
evergreens.  Stenopsocus  stigmaticus  (Imhoff  and  Labram)  is  limited  to  Crataegus 
at  Silwood,  and  some  of  the  overwintering  eggs  of  this  species  are  laid  on  bark. 
Proportions  of  the  spring  generation  of  this  bivoltine  species  are  passed  in  the 
litter  and  on  the  «host»  tree.  Ectopsocus  briggsi  McLachlan  in  some  ways  resembles 
C.  flavidus :  adults  fly  onto  trees  in  August  and  an  arboreal  generation  occurs  in 
late  summer. 

The  dispersal  potential  of  different  psocid  species  is  therefore  affected  by  the 
kinds  of  tree  they  frequent.  Small  numbers  of  C.  flavidus  were  found  on  many  kinds 
of  broadleaved  tree  after  flying  from  the  litter  in  June.  The  relative  numbers  of  this 
species  on  different  tree  species  diverged  considerably  throughout  the  two  arboreal 
generations.  There  were  very  large  numbers  on  Quercus  in  late  summer  but  small 
numbers  on  most  other  tree  species.  Laboratory  experiments  have  indicated  that 
chemical  factors  are  of  little  importance  in  influencing  the  tree  species  on  which 
these  psocids  land,  beyond  the  coniferous/broadleaved  level.  Some  physical  cha¬ 
racters  of  leaves  of  different  trees  do,  however,  influence  settlement  and  subsequent 
establishment.  These  include  amount  of  movement  and  surface  texture. 

The  development  of  abundant  characteristic  microflora,  and  their  effect  on  fe¬ 
cundity  of  different  psocid  species  is  probably  the  greatest  single  factor  leading 
to  divergence  in  numbers  of  different  tree  species  in  late  summer  and  to  a  form 
of  «acquired  host-tree  specificity».  C.  flavidus  has  greater  fecundity  on  food  from 
Quercus  (honeydew  moulds  and  algae)  than  on  food  from  Cupressus  ( Pleurococcus ) 
or  Crataegus  (mixture  of  adventitious  particles).  Similar  correlations  between  fe¬ 
cundity  and  food  from  the  most  frequented  trees  were  found  in  C.  burmeisteri  (Cup¬ 
ressus)  and  S.  stigmaticus. 

Progressive  concentration  of  C.  flavidus  on  Quercus  throughout  the  summer 
is  offset  by  an  alternation  of  habitats  which  effectively  spreads  the  population  onto 
many  kinds  of  tree  the  following  season.  Psocids  undertaking  this  change  of  habitat 
can  then  colonize  temporary  habitats  (deciduous  foliage)  when  sufficient  food  re¬ 
sources  may  already  be  established. 
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FALLENFANG  UND  BEWEGUNGSAKTIVITÄT  DER  FELDBEWOHNENDEN 
CARABIDEN  (< COLEOPTERA ,  CARABIDAE) 

B.  Novák 

(Universitas  Palackianae  Olomucensis,  CSSR) 


Zur  quantitativen  Erfassung  der  epigäisch  lebenden  Feld-Coleopteren  verwendete 
ich  seit  1966  die  sogenannten  «Blechstreifen-Bodenfallen»  (BF).  Die  1  oder  2  m 
langen  und  16  cm  breiten  Zinkblechstreifen  wurden  ringförmig  und  ebenerdig  ein¬ 
gegraben  und  längs  der  inneren  Wand  wurde  die  Erde  10  cm  tief  auf  solche  Weise 
weggeschafft,  daß  die  steile  Blechwand  den  hineingefallenen  Insekten  zu  entwischen 
verhinderte  und  deren  Lauf  in  die  Glasfalle  (GF),  die  dicht  an  der  Blechwand 
in  den  lehmigen  Grund  der  BF  eingelassen  wurde,  leitete.  Je  nach  der  Tahl  der 
Zinkblechstreifen  konnte  die  BF  mit  beliebig  langem  Fallenfangrand  gebaut  werden. 

Weil  auch  der  Bindungsgrad  von  Carabiden  an  die  Lebensbedingungen  im  Wei- 
zenbestande  (W)  ermittelt  werden  sollte,  wurde  die  Bodenvegetation  bej  zwei  von 
vier  eingesetzten  2  und  1  m  BF  ringsum  so  geklärt,  daß  eine  pflanzenlose  Fläche 
entstand,  in  welche  die  Laufkäfer  unterwegs  aus  dem  Weizen  zur  Falle  eindringen 
mußten.  Der  Umkreis  der  nackten  Erdoberfläche,  in  deren  Mitte  sich  die  BF  befand, 
glich  der  Länge  des  Fangrandes  der  6  m  BF.  Auch  im  Rübenbestande  (R)  wurden 
die  Rübenpflanzen  derart  ringsum  die  mit  den  BF  parallel  eingesetzten  GF  beseitigt. 

Auf  dem  Weizenfelde  wurde  der  Versuch  am  4.  Juni  eingelegt  und  am  11.  Juli 
abgeschlossen.  Die  Fallen  wurden  anfangs  in  drei-  und  viertägigen,  später  in  fünf- 
bis  siebentägigen  Zeitabständen  geleert.  Auf  dem  Rübenfelde  erstreckte  sich  das 
Experiment  über  59  Tage  in  der  Zeit  vom  3.  August  bis  zum  30.  September.  Mit 
Ausnahme  der  letzten  Fangperiode  wurden  die  Fallen  wöchentlich  kontrolliert. 


Qualität  der  Fänge 

Weizenfeld.  Im  W  wurden  zusammen  15  997  Imagines  von  35  Carabiden- 
Arten  erfaßt.  Die  Fallen  mit  unberührten  Weizen-  und  Unkrautpflanzen  dicht  am 
Fallenrand  gewähren  qualitativ  bessere  Fangergebnisse  und  je  größer  die  Falle, 
desto  genauere  Befunde  über  das  Artenreichtum  der  untersuchten  Lebensstelle. 

Rübenfeld.  Im  R  wurden  insgesamt  25  411  Laufkäfer  erbeutet,  die  sich 
zusammen  zu  33  Species  anschließen.  Auch  hier  ergab  sich  das  Resultat  je  länger 
der  Fallenfangrand,  desto  mehr  Arten.  Durch  die  GF  wurde  kaum  die  Hälfte  des 
6  m  BF-Artenbestandes  erbeutet. 

Durch  Fleischköder  und  die  entpflanzte  Fläche  wurde  die  Artenzahl  in  den 
Fängen  der  gleich  großen  Fallen  nur  unbedeutsam  beeinflußt. 

Daß  allerdings  der  Fang  nur  selten  vorkommenden  oder  auch  durch  geringe 
Bewegungsaktivität  oder  sonderartiges  Verhalten  sich  kennzeichnenden  Carabiden 
mit  Zufall  begleitet  wird,  zeigt  der  Umstand,  daß  die  Arteninventare  aus  beiden 
Wiederholungen  im  W  in  12  Arten  abweichen,  oder  daß  im  R  die  Imagines  von 
Harpalus  calceatus,  Carabus  granulatus  und  Pterostichus  vernalis  nur  die  GF  und 
nicht  die  weit  umfangreicheren  BF  beliefen. 

Die  Artenspektren  der  aus  den  BF  mit  der  intakten  Vegetation  stammenden 
Fänge  sind  qualitativ  beträchtlich  homogener  als  die  der  paarweise  gegenüber  ge¬ 
stellten  Fangproben  aus  den  BF  mit  und  ohne  den  nackten  Boden. 


Quantität  der  Fänge 

Hinsichtlich  der  Gesamtausbeute  wachsen  die  Fangzahlen  mit  der  Größe  der  BF 
und  die  der  gleich  großen  Fallen  abhängig  von  der  Bepflanzung  der  Erdoberfläche 
dicht  am  Fallenfangrand. 

Weizenfeld.  Die  %2-Testwerte  der  Differenzen  zwischen  den  Fangquoten  aus 
den  gleich  umfangreichen  BF  mit  und  ohne  den  entpflanzten  Boden,  drücken  zu¬ 
mindest  relativ  den  Bindungsgrad  der  Imagines  von  dominanten  Arten  an  die  Le¬ 
bensbedingungen  im  W  aus.  Diese  Beziehung  ist  ziemlich  artunterschiedlich  und 
deckt  sich  nicht  bei  manchen  Arten  mit  den  Literaturangaben  über  deren  Ökologie. 

Es  muß  damit  gerechnet  werden,  daß  die  Bindung  abhängig  vom  Makroklima¬ 
gefälle,  vom  Mikroklima  in  sich  ändernden  Vegetatiosverhältnissen,  Witterung,  von 
saisonmäßig  variablem  Verhalten  und  den  Ansprüchen  der  Imagines  einzelner  Arten 
schwanken  wird. 

Der  mit  den  Pflanzen  bedeckte  oder  nackte  Boden  kann  sich  also  im  Verhalten 
je  nach  den  Reaktionstypen  der  Laufkäfer  anlockend,  abschreckend  oder  auch  in¬ 
different  auswirken  und  bedingt  gerichtete  Bewegungen  der  meisten  Carabiden  zur 
oder  weg  von  der  Falle  so  beträchtlich,  daß  man  ohne  Berücksichtigung  dieser 
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Tatsachen  aus  den  Fangziffern  die  Bewegungsaktivität  fehlerhaft  abschätzt  und 
zu  falschen  Rückschlüssen  über  die  Populationsdichte  der  Arten  kommt. 

Der  Vergleich  der  Fangzahlen  aus  den  6  m-BF  mit  den  Fängen  aus  den  kleineren 
BF  oder  den  GF  zeigt  die  approximative  Anzahl  derjenigen  Individuen,  welche  sich 
auf  der  mit  6  m  langem  begrenzten  Fläche  ringsum  die  Falle  bewegen,  diese  aber 
fehlgehen  ausweichen. 

Rübenfeld.  Wie  zu  den  Differenzen  zwischen  den  Fangquoten  aus  einzelnen 
Fallentypen  die  Größe  der  Falle,  die  entpflanzte  Fläche,  Fleischköder,  Geschlechter, 
Wiederholung  und  Zufalleinflüsse  beitragen,  wurde  bei  häufigen  Arten  durch  Va¬ 
rianzanalyse  geprüft. 


THE  HIBERNATION  OF  THE  SILVER  Y-MOTH  ( AUTOGRAPH  A  GAMMA  L.) 
(. LEPIDOPTERA ,  NOCTU1DAE)  UNDER  THE  CLIMATIC  CONDITIONS 

OF  CENTRAL  EUROPE 
I.  N  o  V  á  k 

(Central  Research  Institute  of  Plant  Production ,  Praha,  CSSR) 


In  accordance  with  its  migration  ability,  the  silver  Y-moth  is  often  considered 
not  to  be  domicile  in  Central  Europe.  There  are  several  doubts  about  its  possibility 
to  survive  the  winter  frosts  in  temperate  climate.  Our  observations  and  experiments 
under  field  conditions  can  contribute  to  make  clear  this  question. 

In  autumn  we  observed  several  times  the  females  laying  eggs  on  plants  during 
the  day.  Also  the  dissections  have  shown  that  about  20%  of  captured  females  have 
had  mature  ovaries.  In  autumn  we  observed  also  abundant  caterpillars  on  lucerne, 
clover,  sun-flowers  and  other  cultures. 

In  April  and  in  May  caterpillars  of  A.  gamma  L.  were  found  on  rape  and  lu¬ 
cerne.  These  had  hibernated,  without  doubt. 

In  the  winter  experiments  with  the  caterpillars,  the  fall  of  temperature  to 
— 7.8°  C  killed  all  pupae,  all  wrapping  up  caterpillars,  those  in  the  state  of  immo¬ 
bility  before  pupation  and  those  in  the  4th  and  5th  instars.  The  younger  larvae, 
especially  those  in  the  instar  3a  were  frost  resistent  and  the  fall  of  temperature 
to  — 22°  C  did  not  kill  them. 

The  caterpillars  breeded  in  autumn  1961  formed  3  groups  according  to  their 
velocity  of  development:  The  1st  group  developed  in  normal  way  and  gave  adults 
in  October.  The  second  group  developed  much  longer  and  the  adults  did  not  occur 
sooner  than  in  December.  The  3d  group  stopped  their  growth  in  the  instar  3a.  These 
caterpillars  fell  into  a  dormancy.  The  division  of  the  population  into  3  groups  re¬ 
members  a  little  the  segregation  of  heterozygotes  in  hybridization. 

Autographa  gamma  L.  is  evidently  the  constant  component  of  the  fauna  of 
Central  Europe.  This  species  hibernates  here  in  the  stage  of  caterpillar  whose  instar 
3a  is  very  frost  resistent.  The  domicile  population  is  being  multiplied  by  the  im¬ 
migration  from  south. 

A.  gamma  L.  does  not  form  subspecies  distinguishable  in  their  morphology. 
Nevertheless,  in  our  opinion,  it  forms  probably  two  subspecies  which  differ  one 
from  another  in  that  the  first  of  them  lives  in  tropics  and  has  no  diapause  while 
the  other  of  these  is  adapted  to  the  conditions  of  mild  zone  with  its  changing 
of  summer  and  winter  and  possesses  a  type  of  dormancy.  At  present,  it  is  not  sure 
if  it  is  the  right  diapause.  The  dormancy  of  A.  gamma  L.  is  not  so  clean-cut 
as  in  other  Plusia  species  —  the  typical  inhabitants  of  the  temperate  zone.  The 
northern  and  southern  populations  (subspecies)  hybridize  one  with  another.  The 
result  may  be  a  mixture  population.  That  part  from  this  population  which  does  not 
emigrate  southwards  will  be  selected  by  the  winter  frosts.  Only  those  individuals 
(caterpillars)  having  a  physiological  disposition  to  hibernate  under  climatic  con¬ 
ditions  of  Central  Europe  can  survive  the  winter.  The  instar  3a  plays  probably 
an  important  role  in  the  hibernation  of  the  northern  subspecies  of  A.  gamma  L. 
It  seems  that  the  successfully  hibernation  depends  first  of  all  on  the  possibility 
for  a  caterpillar  to  reach  under  favourable  conditions  in  autumn  the  special  hiber¬ 
nating  instar  3a. 

The  hibernation  of  eggs,  older  catepillars,  pupae  and  adults  in  Central  Europe 
can  be  only  accidental.  These  stages  can  survive  only  the  mild  and  short  winter 
and  their  hibernation  has  probably  no  special  physiological  ground. 
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PHYSIOLOGICAL  COLOUR  CHANGE  AND  ITS  SIGNIFICANCE  IN  THE  BIOLOGY 

OF  SOME  AUSTRALIAN  ODONATA 


A.  F.  O’  F  a  r  r  e  1 1 

(Zoology  Department,  University  of  New  England,  Armidale,  N.S.W.,  Australia) 

Physiological  colour  change  in  Odonata,  first  reported  by  O’Farrell  (1963—1964), 
has  been  most  fully  studied  in  the  Australian  genera  Diphlebia  Selys  and  Austrolestes 
Tillyard,  recent  work  on  which  is  summarized  in  this  paper  and  illustrated  by  the 
accompanying  colour  film. 

Diphlebia  coerulescens  Tillyard  inhabits  forest  streams  on  the  subtropical  coastal 
plains.  Mature  adult  males  are  brilliant  blue  («bright»  phase)  at  temperatures  over 
about  23°  C,  blackish  («dull»  phase)  at  about  15°  C,  and  variable  at  20°  C.  Illumi¬ 
nation  scarcely  affects  their  colour  changes.  They  are  viable  but  unable  to  change 
colour  at  12°  C.  D.  tillyardi  Fraser,  from  mountain  streams  on  the  eastern  tablelands, 
is  «dull»  below  about  20°  C,  «bright»  above  about  26°  C,  and  able  to  change  colour 
even  at  5°  C.  Between  21  and  26°  C,  its  colour  phase  at  a  given  constant  temperature 
is  determined  by  either  the  intensity  of  (constant)  illumination,  or  by  increases  or 
decreases  in  light  intensity.  D.  nymphoides  Tillyard,  from  severe  and  variable  climates 
on  the  western  (inland)  side  of  the  coastal  ranges,  is  «dull»  below  about  15°  C, 
«bright»  above  about  25°  C,  and  its  colour  phase  is  largely  determined  by  illumination 
at  16 — 23°  C.  In  all  three  species  the  rate  of  change  of  colour  from  one  phase 

to  another,  as  well  as  the  phase  equilibrium,  depends  mainly  on  physical  conditions, 

but  there  may  be  a  weak  circadian  rhythm  promoting  brightening  before  and  dark¬ 

ening  after  the  middle  hours  of  the  day.  The  colour  change  results  from  modification 
of  Tyndall  coloration  by  migration  of  cytoplasmic  granules  in  the  hypodermal  cells. 
This  response  of  the  cells  is  completely  autonomous,  being  shown  as  fully  by  pieces 
of  integument  isolated  in  saline  as  by  the  intact  insects.  In  contrast,  the  hypo- 

dermal  cells  of  Austrolestes  annulosus  (Selys)  fail  to  change  colour  in  isoalted 
preparations,  although  the  intact  insect  shows  physiological  colour  changes  super¬ 
ficially  resembling  those  of  Diphlebia.  Decapitation  does  not  prevent  colour  change, 
but  there  is  evidence,  from  experiments  with  ligaturing  and  cauterising  the  abdomen, 
that  darkening  in  colour  may  require  stimulation  of  the  hypodermis  from  a  centre 
located  in  the  posterior  half  of  the  abdomen;  further  work  on  this  is  in  progress. 

During  the  first  5  minutes  exposure  to  an  ambient  temperature  15°  G  above 
the  initial  internal  temperature  of  the  insect  (as  measured  by  a  thermistor  inserted 
into  the  thorax)  D.  tillyardi  males  «warm  up»  about  twice  as  rapidly  in  dull  phase 
as  in  bright  phase.  Unfortunately  their  roosting  habits  make  them  inaccessible 
to  early  morning  field  study  which  might  show  whether  the  rapid  warming  in  dull 
phase  enables  them  to  become  active  earlier  than  other  species.  However,  A.  annu¬ 
losus  and  the  related  A.  leda  (Selys)  are  easily  studied  in  swamps  at  dawn.  They 
roost  on  Juncus  stems  and  at  6  a.  m.  are  uniformly  in  dull  phase  colouring,  with 
the  entire  body  coated  with  dew.  The  first  activity  is  scraping  and  shaking  dew 
from  the  legs.  After  a  pause,  the  head  is  groomed  with  the  prothoracic  legs,  and 
the  wings  are  vibrated  for  2—3  sec.  This  is  repeated,  with  flicking  movements  of  the 
abdomen,  until  the  insect  is  fairly  dry;  it  then  orients  towards  the  rising  sun  and 
continues  grooming  and  wing  whirring  with  increasing  frequency.  It  flies  off,  usually 
still  in  dull  phase,  when  the  air  temperature  has  reached  12 — 15°  C.  Other  Zygoptera 
on  the  same  swamps  which  lack  the  capacity  for  physiological  colour  change  show 
no  special  dew-removing  behaviour,  and  are  more  or  less  inactive  until  the  dew 
has  evaporated  from  their  bodies;  they  usually  start  flying  about  45  min  later  than 
Austrolestes. 

Physiological  colour  change  in  Odonata  is  not  always  obviously  related  to  tempe¬ 
rature  etc.  (Bick  a.  Bick,  1965).  In  D.  tillyardi ,  refinement  of  the  colour  change  mecha¬ 
nism  to  respond  differentially  to  rising  or  falling  intensity  of  illumination,  at  different 
times  of  day,  in  individuals  of  different  age  and  sexual  status,  sometimes  produces 
a  range  of  colour  forms  within  a  population  which  is  not  at  first  sight  clearly 
related  to  thermal  adaptation.  On  close  study,  using  laboratory  experiments  as  well 
as  field  observations,  it  becomes  clear  that  this  species  can  make  almost  continuous 
thermal  adjustments  by  means  of  physiological  colour  change.  Presumably,  in  the 
changeable  climate  of  the  highlands  of  south-eastern  Australia,  the  energy  used 
in  such  adjustments  is  offset  by  compensating  advantages.  The  differential  colour 
change  responses  of  the  Diphlebia  from  different  climates,  and  the  presence  in  all 
their  habitats  of  many  abundant  species  of  Odonata  without  the  capacity  for  phy¬ 
siological  colour  change,  emphasize  the  difficulty  of  interpreting  and  evaluating 
the  full  biological  significance  of  physiological  colour  change  in  animals. 
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POJIb  nJIOTHOCTH  H  CTPyKTYPLI  IIOnyjIHL(HH  HACEKOMBIX 

B  ahhamhke  TOCJIEHHOCTH 

G.  E.  Osmolovskij  —  T.  E.  Ocmojiobckhü 
(JlenumpadcKUü  cejibCK0X03HÜCTeeHHbiü  uhctutìjt,  COOP) 

Ilpn  H3ynemiH  fliraaMHKH  nonyaan;HH  n  ee  nporH03HpoBaHHa  Hapn^y  c  B03fleñ- 
'CTBneM  pa3JiHHHLix  (jiaKTopoB  BHenmen  cpe^Li  cjieflyeT  npnHHMaTB  bo  bhembhiig  TaKa^e 
BHyTpnnonyjiHpHOHHyio  hsmghhhboctb  ocoèen,  B03HHKaioin¡yio  ot  pa3anaHBix  hphhhii 
H,  B  HaCTHOCTÏÏ,  B  CBH3H  C  pa3JIHHHOH  IIJIOTHOCTLH),  CTpyKTypOH  H  COCTaBOM  HOnyaHn,HH. 
BnepBfcie  Bonpoc  o  KaaecTBeHHBix  H3MeHeHHHx  HaceKOMBix  b  cbh3h  c  hjiothoctbk)  ho- 
nyaapnii  6liji  0CBein,eH  B.  n.  YBapoBBiM  ßaa  a3naTCK0H  capaHan  b  BH^e  Teopnn  <J)a3. 
nocjie^yiomne  HCcae^OBaHHa  no^TBep^Han  Haanane  $a30B0H  H3MeHaiiBOCTH,  B03HHKaio- 
men  npn  noBBiineiraoH  hjiothocth  nonyaaH,HH  y  MHornx  capanaoBBix. 

Hanra  jiaöopaTopuBie  HCcae^OBaHna  noica3aaH,  aTo  y  KanycTHOH  n  penHon  6e- 
JIHHOK,  a  TaKHîo  y  otjihhhoh  cobkh  HaÓJnoAaiOTcn  hbjighhh  $a30B0H  H3MeHaHBOCTH, 
B03HHKaK)in;ne  B  CBH3H  C  H3MeHeHHeM  HJIOTHOCTH,  aHaJIOTHHHO  TOMy,  Kan  3T0  6 BIJIO 
ycTanoBJieHO  y  capanaoBBix  h  flpyrnx  HaceKOMBix. 

Ilpn  rpynnoBOM  BOCHHTaHnn  ryceHHn;  KanycTHOH  h  penHOH  öeaaHOK  OTMeaeHo  H3- 
MeHeime  oKpacKH  KyKOJioK,  6ojibhihhctbo  kotopbix  npnoöpeTaao  CHiieBaTO-cepyio  hjih 
cepyio  oKpacKy  c  aepHBiMH  öyropnaMH  h  mgjikhmh  aepHBiMH  ToanaMn  h  KpanHHKaMH, 
pa36pocaiiHBiMii  no  BceMy  Tejiy.  Ilpn  o,h;hhohhom  co^epjKaHHH  ryceHHn;  pa3BHBaioin;HecH 
H3  HHX  KyKOJiKH  HMejiH  npeHMymocTBGHHo  CBeTJio-3ejieHOBaTyio  OKpacKy  h  cbgtjio- 
KopHHneBBie  ôyropKH;  aepHBie  tohkh  h  KpanmiKH  OTcyTCTBOBajm.  Pl3MeHeHHH  OKpacKH 
y  ryceHHn;  sthx  bh^ob  rie  OTMeaeHo. 

rpynnoBoe  co^epaìaHHe  ryceHHn;  otjihhhoh  cobkh,  He  BBi3BiBaa  3aMeTHBix  H3MeHe- 
HHH  OKpacKH  y  KyKOJioK,  cymecTBeHHBiM  o6pa30M  OTpa>KajiocB  uà  oKpacKe  caMHX 
ryceHHn;,  hto  ocoôemio  pe3Ko  npoHBJiHJiocB  b  nocae^HeM  hx  B03pacTe.  Cpe,n;H  ryceHHn;, 
coßepjKaBiHHxcH  b  rpynnax,  k  3TOMy  BpeMeHH  npeoÖJia^ajiH  6ojiee  TeMHo  OKpanieHHBie 
oco6h,  HMeBiHHe  KpacHOBaTo-öypBin  n;BeT  c  tgmhbimh  mTpnxaMH  Ha  cnnHe  h  apKo- 
meJiTOH  ÖOKOBOH  noaocon,  OTrpaHHaemiOH  cBepxy  pe3Ko  3aMeTH0H  nepHOH  jiHHHen. 
Ilpn  o,d;hhohhom  aïe  coflepjKaHHH  ryceHHpBi  coxpaHHJin  cBeTJio-aejieHyio  OKpacKy 
c  ÓJieaHO-HíejiTOH  HeacHOH  öokoboh  noaocon. 

HamHMH  HaÖJiiofleHHHMH  ycTaHOBjieno  TaKate,  hto  hjiothoctb  nonyaapHH  ryceHHn; 
OTpaacajiacB  Ha  hx  cMepTHOCTH  n  cKopocTH  pa3BHTna.  rpynnoBoe  coflepamHne  ycKopajio 
pa3BHTne  ryceHHn;  KanycTHOH  öejiaHKn  npHMepHo  Ha  25%,  pennon  óenamín — hohth 
Ha  30%,  a  ryceHHn;  othhhhoh  cobkh  —  npHMepHo  Ha  15%.  HecoMnenHO,  hto  3Ta  oco- 
öeHHOCTB  npn  cooTBeTCTByionpix  ycjioBnax  cpe^Bi  MoaceT  noBecTH  k  noaBJieHHio  æo- 
nojiHHTejiBHBix  HOKOJieHHH  Bpe^HTeaen,  ocoôeHHo  y  KanycTHOH  h  pemioñ  öejiaHOK, 
TaK  KaK  3TH  BHßBI  B  OTHOHieHHH  HHCJia  HOKOJieHHH  OTJIHHaiOTCa  ÖOJIBIHOH  HJia- 
CTHHHOCTBIO. 

Ilofl  BJIHHHHeM  pa3JIHHHOH  nJIOTHOCTH  y  ryceHHn;  KanycTHOH  ÔeJIHHKH  H  OTHHHHOH 
COBKH  MeHHJIHCB  nOBefteHHe,  aKTHBHOCTB  H  HpOHiOpJIHBOCTB.  MeHHJiaCB  TaKìKe  HHTeHCHB- 
HOCTB  flBIXaHHH  (KOHHHeCTBO  HOrJIOH];eHHOrO  KHCJIOpO^a  H  ÆBIXaTeJIBHBIH  K03(|)(|)Hn;HeHT). 
Hocjie^nee  mohîgt  cnyacnTB  noKa3aTejieM  H3MeHeHHH  xapaKTepa  n  hhtghchbhocth  Me- 
TaöojinaecKHx  npopeccoB. 

Jl^jia  KaìK^oro  Bima  ycTanoBJieHa  onpeAejieHHaa  hjiothoctb  ryceHHn;,  npn  KOTopoñ 
Hanéojiee  chjibho  npoaBJiaJica  3(|)(|)eKT  rpynnBi.  ^jia  KanycTHOH  öejiaHKn  3tot  «ohth- 
MyM»  jieìKHT  b  npe^eJiax  20—40  ryceHHn,,  fljia  penHOH  -  flo  10  h  æjih  otjihhhoh  cobkh 
b  npe^ejiax  10—20  ryceHHn;  b  rpynne. 

B  pa3HBie  romi  n  b  pa3HBix  3KOJiornaecKHx  ycjioBnax  b  npnpo^e  OTMeaaeTca 
pa3JiHHHaa  hjiothoctb  Bpe^HTejieH.  Hapa^y  c  ^pyrnMH  (j^aKTopaMn  BHemHen  cpemi 
pa3JiHHHaa  hjiothoctb  nonyjian,HH  oòycJiOBanBaeT  B03HHKHOBeHne  H3MeHHHB0CTH  hjih 
pa3HOKaaecTBeHHOCTH  ocoöen,  cocTaBjiaiomHx  3Ty  nonyjian,Hio.  9Ta  pa3HOKaaecTBeH- 
HOCTB,  HBJIHHCB  OJ^HHM  H3  ^aKTOpOB  nOHyaapHOHHOH  ^HHaMHKH,  ^OJIJKHa  yaHTBIBaTBCH 
npn  nporH03npoBaHHH  pa3MHoaieHHa  Bpe^HTeJieH. 

B  nepHOfl  1962 — 1964  rr.  HaMH  öbijiii  npoBe^eHBi  oôcJie^OBaHHa  HJiaHTan;HH  KanycTBi 
b  yaeÖHO-OHBiTHOM  xo3HHCTBe  JICXH  nymKHHCKoe  h  b  ÖJiHiKaHinHx  k  JleHHHrpa^y 
xo3HHCTBax.  Ilpn  oöcjieflOBaHHH  coÔHpajiH  ryceHHn;  nocjieanero  B03pacTa  KanycTHOH 
H  penHOH  öejiaHOK,  a  TaKìKe  otjihhhoh  cobkh  h  onpe^ejiajin  y  hhx  hhtghchbhoctb 
^BixaHHa,  flBixaTejiBHBiH  K03$(|)Hn;HeHT,  a  TaKìKe  ycTaHaBJiHBajiH  xapaKTep  OKpacKH 
ryceHHn,  (ji;jia  otjihhhoh  cobkh)  h  KyKOJiOK  (ji;Jia  öejiaHOK),  BBiBe^emiBix  M3  coôpaHHBix 
ryceHnn;.  npn  stom  OKa3aJiocB,  hto  bcg  noKa3aTejin  mghhjihcb  b  3aBHCHMOCTH  ot  naoT- 
HOCTH  3aceaeHHa  pacTeHHH  sthmh  BHflaMH  aHaaornaHO  TOMy,  KaK  3To  HMeao  MecTO 
b  Hamnx  onBiTax  no  BBipanjHBaHHio  ryceHnn;  b  ca^Kax  c  pa3jraaHOH  naoTHocTBio. 
Mohîho  npeflnoaoaîHTB,  hto  naanane  b  npapo^e  pacTeHHH,  Ha  kotopbix  oÖHapyJKHBaeTca 
TaK  Ha3BiBaeMaa  «onTHMaaBHaa»  hjiothoctb  rycermn;  3thx  bh^ob  Moa^eT  hbhtbch  h3- 
BecTHBiM  KpHTepneM  ^aa  nporH03npoBaHHa  ancaeHHocTH  sthx  HaceKOMBix  na  Oyflynmn: 
ro^i;.  Bo  Bcex  cayaaax,  Kor/ja  oceHHHe  yaeTBi  noKa3aan  Haanane  pacTeHHH  c  «ohth- 
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MaJiLHOÛ»  njioTHOCTLK)  3acejiennH  rycemmaMH,  oöigan  nx  nncjiennocTB  Becuoü  6ygy- 
rgero  roga  yBejmunBajiact. 

Hamn  iiccjiegOBamm  b  stom  HanpaBJieHnn  tojibko  HaMeniJin  oônpie  nprninjiiim 
neoöxogiiMOCTn  yueTa  $a30B0H  H3MeHHiiBOCTH  Kan  ogHoro  H3  KpirrepiieB  nporao3a. 
Ornano  gammiu  Bonpoc  3acjiy>KHBaeT  cnepnajitHOn  pa3pa6oTKir,  utoôli  nogBepruyTt 
^eTajiLHOMy  imyueHnio  HBJiemiH  s^eKTa  rpynnu  y  Bcex  BngoB  naceKOMbix,  BpegHEgHX 
CeJILCK0X03HÔCTBeHHLIM  paCTeHÜHM. 


UNTERSUCHUNGEN  ZUR  WIRTSPFLANZENDISPOSITION  FÜR  NADEL¬ 
FRESSENDE  KIEFERNINSEKTEN  IN  ABHÄNGIGKEIT  VON  STANDORT 

D.  Otto 

(Institut  für  Forstwissenschaften  der  DAL,  Eberswalde,  DDR) 

Auf  13  langjährigen  Versuchsflächen  im  nordostdeutschen  Tiefland  mit  10-  bzw. 
50-jährigen  Pinus  silvestris-Best'ànden  auf  unterschiedlichen  natürlichen  Sandstandor¬ 
ten  und  darauf  angelegten  Düngungsparzellen  wurde  der  Einfluß  von  Nährstoff¬ 
und  Wasserversorgung  auf  solche  Pflanzeneigenschaften  geprüft,  die  für  die  Insekten¬ 
entwicklung  von  Bedeutung  sein  können.  Für  unsere  Analysen  wurden  nur  Dün¬ 
gungsparze  líen  von  solchen  Standorten  herangezogen,  auf  denen  Ertragskundlich  ein 
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Abb.  1.  Der  Zuckergehalt  von  Nadel  lOjähriger  Pinus 
silvestris-KultuTen  von  nährstoffreichen  und  —  armen 
Sandböden.  Die  Säulen  geben  den  Mittelwert  von  40  Ein¬ 
zelbäumen  wieder. 

hochsignifikanter  Düngeeffekt  nachgewiesen  war.  Die 
Untersuchungen  setzten  ein,  nachdem  die  Parzellen  3 
Jahre  hintereinander  eine  NPKMg-Düngung  erhalten 
hatten. 

Zur  Klärung  der  Frage,  inwieweit  Änderungen  im  Futterwert  der  Nadeln  als 
wirksames  Prinzip  für  den  Einfluß  der  Wirtspflanze  auf  die  Populationsdynamik 
der  Phytophagen  anzusehen  ist,  wurden  Preßsaftkonzentration  (refraktometrisch)  und 
Gehalt  an  Mono-,  Di-  und  Polysacchariden  (mit  Anthronreaktion)  der  Jung-  und 
Altnadeln  bestimmt.  Zwischen  osmotischem  Wert  des  Zellsaftes  und  Zuckergehalt 
besteht  nur  eine  sehr  schwache  Korrelation  (r=0.5;  Streuung  bis  27%),  so  daß 
Refraktometerwerte  nicht  einfach  Zuckerwerten  proportional  gesetzt  werden  können. 
Auf  schlechter  nährstoff-  und  wasserversorgten  Standorten  sind  die  Kiefernnadeln 
reicher  an  gelösten  Zuckern  und  auch  an  Gesamtsacchariden  (Abb.  1).  Auf  einem 
armen  Standort  vermag  eine  NPKMg-Düngung  den  Saccharidgehalt  der  Jungnadeln 
um  20%  zu  senken.  In  den  Altnadeln  war  ein  solcher  Effekt  nicht  nachweisbar. 
Die  Unterschiede  im  Zuckergehalt  erreichen  jedoch  nicht  das  Ausmaß  der  durch 
Witterung  oder  im  Tagesablauf  auftretenden  Schwankungen.  Bei  Aufzucht  von  Bu- 
palus  piniarius- Raupen  auf  Jungnadeln  und  auf  um  25%  zukkerreicheren  Altnadeln 
und  von  Dendrolimus  pini  auf  künstlich  mit  Glukose  oder  Stärke  angereicherten 


Abb.  2.  Die  Abnahme  der 
Harzintensität  (I-Test  von 
Grimalskij)  mit  zunehmen¬ 
dem  Nadelalter  und  die  Er¬ 
höhung  der  Intensitätswerte 
in  einer  10-jährigen  Kiefern¬ 
kultur  auf  armen  Sandstan¬ 
dort  durch  NPKMg-Düngung 
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Nadeln  konnte  eine  entwicklungsfördernde  Wirkung  zuckerreicherer  Nahrung  nicht 
nachgewiesen  werden. 

Bezüglich  der  Rolle  des  Harzes  und  der  ätherischen  öle  für  die  Wirtspflanzen¬ 
disposition  wurden  Bestimmungen  des  absoluten  Terpengehaltes  und  der  Intensität 
des  Harzausfusses  aus  Wunden  der  Kiefernnadeln  durchgeführt.  Durch  Düngung 
wurde  keine  nachweisbare  Änderung  im  absoluten  Terpeninhalt  der  Nadeln  erzielt. 
Die  Geschwindigkeit  und  Menge  des  aus  Nadelverletzungen  austretenden  Harzes  ist 
jedoch  bei  besser  nährstoff-  und  wasserversorgten  Kiefern  größer.  Abb.  2  zeigt,  daß 
dies  auch  auf  gedüngten  Parzellen  so  ist.  Außerdem  macht  die  Abb.  2  deutlich,  daß 
mit  steigendem  Nadelalter  die  Harzintensität  I  absinkt.  Für  die  Dispositionsdiskussion 
ist  jedoch  zu  bedenken,  daß  Jungraupen  dem  Harzhopfen  mit  Erfolg  ausweichen 
können,  daß  mit  der  Nahrung  normalerweise  relativ  große  Terpenmengen  aufgenom¬ 
men  werden  (z.  B.  6.5  mg  bei  Bupalus  piniarius  und  74  mg  bei  Dendrolimus  pini ) 
und  daß  eine  toxische  Wirkung  der  Terpene  in  der  Gasphase  erst  nahe  der  Sätti¬ 
gungsgrenze  in  der  Luft  bei  einer  Konzentration  von  IO-5  bis  10-4  mol  auftritt. 

Obwohl  sich  auf  unseren  Versuchsflächen  dem  Standort  entsprechend  Kiefern¬ 
bestände  mit  erhöhtem  Zuckergehalt  und  verminderter  Harzkraft  der  Nadeln  befanden, 
ließen  sich  parallel  dazu  keine  Dichteunterschiede  im  Besatz  nadelfressender  Raupen 
feststellen. 


3KOJIOTHHECKAH  3KBHBAJIEHTHOCTb  B  nOBE^EHHH 
H  PACnPOCTPAHEHHH  HACEKOMBIX 

V.  F.  P  a  1  i  j  —  B.  ®.  n  a  Ji  h  ñ 
(IlucTUTyr  3aiquTbi  pacreHUÜ,  Pcuionb,  CCCP) 

noBe,n;eHHe  h  anojiornuecKiie  OTHomennn  HaceKOMBix  Ha  npoTHJKeHHn  apeajia  b  pa3- 
jiHUHLie  ce30HLi  h  upn  pa3JiHUHtix  peJKHMax  noroAti  Kpairae  pa3iiooöpa3HBi,  uto 
onpe^ejineTCH  nx  mnpoKon  npHcnocaÖJiHBaeMOCTBio  n  bo  MHornx  cjiyuanx  KOHcepßaTHB- 
HOCTLK)  ÖHOJiornuecKOH  CTpyKTypti. 

3th  H3MeHeHHH  HMeioT  onpe^ejieHHLie  3aKOHOMepHocxn;  o,o;Ha  H3  hhx  —  no,o;uHHe- 
HH0  npaBHJiy  CMeHBi  cTapnn  T.  H.  Ben-BneHKo.  0/]¡HaKO,  homhmo  cMeHti  cTapnü, 
y  HaceKOMLix  b  pa3HBix  reorpa^HuecKHX  h  $H3HuecKHx  ycjiOBnnx  h3M6hhiotch  npo- 
(gojuKHTejiLHocTB  h  uHCJio  reHepapnñ,  cyTouHan  h  ce30HHan  aKTHBHocTB,  xapaKTep 
HHTaHHH,  cpe^a  pa3BHTHH  h  MHoroe  flpyroe.  no3TOMy  npaBHjiBHee  öbijio  6bi  tobophtb 
He  o  CMeHe  CTapnü  oÖHTaHHH,  a  o6  H3MeHeHHHX  ycjiOBHH  cpeßBi,  onpeji;ejiHion]¡HX 
pacnpocTpaHeHHe  h  noBe/jeHHe  HaceKOMLix.  B  cbh3h  c  TeMnepaTypon  H3BecTHOH  3ano- 
HOMepHOCTH  HOflUHHHeTCH  CKOpOCTB  pa3BHTHH  HaceKOMBix,  KOTOpaH  BBipaJKaeTCH  Ha- 
paöojinuecKOH  kphboh;  to  um  moîkho  otm6thtb  h  æjih  flpyrnx  $aKTopoB  cpe/pu  —  BJiaJK- 
HOCTH  h  paAHapnu. 

npn  HeKOTOpOM  KOMneHCaTOpHOM  B3aHM0aeHCTBHH  (|)aKTOpOB  BJiaîKHOCTB  H  XH- 
MHUeCKHII  COCTaB  HHH]¡H  HIIBeJIHpyiOT  fteÜCTBHe  TeMHepaTypBI.  B  KOMHJieKCe  ^aKTOpoB 
onTHMyM  cjie^yeT  paccMaTpHBaTB  He  Kan  Touny  B03fleicTBHH  oßHoro  $aKTopa,  a  nan 
30Hy  BJIHflHHH  KOMÖHHapHH  MHOTHX  H3  HHX. 

HenpepBiBHO  pa3MHOîKâHCB  h  pacnpocTpaHHHCB,  HaceKOMBie  nona^aiOT  b  pa3Jmu- 
HBie  ycjiOBHa;  b  30He  onTHMyMa  uncJieHHOCTB  nx  B03pacTaeT,  b  30He  cyöonTHMyMa 
>KH3HeHH0CTB  hx  cmDKaeTca  h,  He  TepHH  b  HHCJieHHOCTH,  OHH  npo3HÖaiOT;  b  30He  nec- 
CHMyMa  HaceKOMBie  BBiMiipaiOT.  nocKOjiBKy  b  npnpo^e  .geHCTByiOT  pa3HOo6pa3HeHnrae 
KOMÔHHapHH  MHOrHX  $aKTOpOB  CpeflBI,  KaJKJIBIH  BHJi;  MOJKeT  HaHTH  CBOH  OHTHMyM 
B  pa3HBie  Ce30HBI  B  pa3IIBIX  reorpa^HUeCKHX  yCJIOBHHX.  3KBHBaJieHTHOCTB  yCJIOBHH 
cpe^Bi,  t.  e.  aKOJiornuecKHH  BKBHBaJieHT  npn  pa3JinuHOH  HanpnîKeHHOCTH  ero  CJiaraeMBix, 
oö'BHCHaeTca  KOMHJieKCHOCTBK)  h  B3aHMO^eHCTBHeM  $aKTopoB.  TaK,  HHTaHHe  Pyllotreta 
vittula  Redt.  3JianaMH  B  HOBOJIÎKBe  3KBHBaJieHTHO  HHTäHHlO  KpeCTOpBeTHBIMH  B  Kap- 
naTax;  ^HeBHan  aKTHBHOCTB  Noctuidae  b  ropax  KaBKa3a  BKBHBajieHTHa  houhoh  Ha 
KyöaHH  h  T.  n.  CaMa  >Ke  3KOJiorHuecKaH  oKBHBajieHTHOCTB  onpeAejineTCH  KOHcepBaTHB- 
HOCTBio  ypoBHH  oÖMeHa  BergecTB  opraHH3Ma  HacenoMoro  h  nrapoKon  H3MeHUHBOCTBio 
ycjiOBHH  cpe^Bi.  CaM  npopecc  onpe^eneHHu  MexaHH3Ma  aghctbhh  oKBHBajieHTHOCTH, 
C03^aK)m¡HHCH  B  npOTHBOpeUHHX  npOHBJieHHfl  ÎKH3He3eHTeJIBHOCTH  OpraHH3Ma  H  ycjio- 
BHH  ero  cymecTBOBaHHH,  oTKpBiBaeT  mnpoKHe  bo3Mojkhocth  æjih  BBi^ejieHHn  pac 
C  pa3JIHUHOH  npHCHOCOÖJieHHOCTBK).  3th  H3MeHeHHH  B03HHKai0T  MyT  ai],HOHHO  H  CeJieK- 
h;hohho  uepe3  BBi^eJieime  öojiee  hjiii  MeHee  KpynHBix  rpynn  H3  nonyjiHpiiH.  noHHTHe 
3KBHBajieHTH0CTII  MOJKeT  ÖBITB  HCn0JIB30BaiI0  flJIH  300reorpa(|)HUeCKOro  aHaJIII3a,  B  BO- 
npocax  aKKJiHMaTH3au,Hii,  b  npaKTHKe  nporH03iipoBaHHH  pa3BHTnn  Bpe^riBix  h  nojie3HBix 
BIIßOB  H  T.  Jl. 
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XOJIO/JOCTOHKOCTB  ÎKYKOB  28-nHTHHCTOH  KAPTOO>EJIbHOH  KOPOBKH 
EPILACHNA  VIGINTIOCTOMACULATA  MOTSCH.  ( COLEOPTERA ,  COCCINELL1DAE ) 

G.  A.  Pantjukhov,  L.  I.  Bosen  ko  — T.  A.  üaHTioxoB,  JI.  H.  B  o  c  e  h  k  o 
( /¡cuibHeeocTOHHdsi  cTam\uiL  3auçurbi  pacreHuü }  yccypuücn }  CCCP) 

KapTo^ejiLHan  KopoBKa  b  CCGP  pacnpocTpaHeHa  tojilko  na  AaaBHeM  BocTOKe 
H  BpeflHT  TaM  naCJieHOBBIM,  TLIKB  eHHBIM  II  HeKOTOptlM  ,Il,pyrHM  paCTeHHHM,  OcOÔeHHO 
ôohbihoh  BpeA  ona  eaœroAHO  HaHocHT  KapTo$eaio.  XoaoAoycToììaHBOCTB  jKyKOB  ao  chx 
nop  He  H3ynajiacL.  IlccaeAOBaHHe  aïe  aToro  Bonpoca  Baamo  æjih  ycTaiioBJieHHH  hhhîhhx 
TeMnepaTypHBix  rpaHnn;  h  onpe^ejieHnn  pa3MepoB  cMepTHocm  HiyKOB  b  Teaenne  xohoa- 
Horo  BpeMeHH  ro^a. 

H3yaemie  xoaoAoycToimnBOCTH  HiynoB  npoBO^njiocB  b  jiaôopaTopnn  n  b  npnpoAO 
b  oKpecTHOCTHX  YccypHHCKa.  O^HOBpeMeHHo  HsyaaancB  $H3HOJionmecKHe  H3MeHeHHH, 
nponcxo^nmne  b  oprann3Me  îKyKOB  b  Teaemie  3hmobkh. 

Ilo  flaHHBIM  Jia6opaTOpHBIX  OHBITOB,  3HMyK)iniHe  JKyKH  ÆJIHTeJIBHBie  epOKH  xopomo 

nepeHOCHT  oxaajKAenne  ao  — 10 - 11°.  Eoanmaa  hx  aacTB  nepeaamaeT  TaKîKe  b  Te- 

aemie  Aßyx-naTH  cyTOK  oxaaJKAeHna  —15  h  —17°.  TeMnepaTypa  —21°  HBaaeTca 
npe^ejiBHOH,  Tan  Kan  ceMHaacoBoe  oxaajKAenne  BBi3BiBaeT  oaeHB  BBiconyio  CMepTHOCTB 
HíyKOB.  3tO  rOBOpiIT  O  TOM,  HTO  O  HH  HpHCHOCOÔHJIHCB  HepeHOCHTB  flJIHTeJIBHBle  CpOKH 
yMepeHHo  HH3Kne  TeMnepaTypBi,  KOTopBie  HaSaioAaioTca  b  MecTax  3hmobkh  myKOB 
HOA  JieCHOH  HOACTHaKOH. 

Ilo  HaöJiiOßeHHHM  b  npnpo^e  3Hmoh  1966/1967  r.,  npn  OTcyTCTBnn  hoctohhhoto 

CHejKHoro  noKpoBa  nofl  aecHon  hoacthjikoh  b  4—10  cm  TeMnepaTypa  — 1 - 16°  Aop- 

jKajiacB  75—80  cyTOK.  3a  3to  BpeMH  norn6jio  okojio  46%  JKyKOB.  Okojio  18%  hx  ho- 
th6jio  em;e  ao  HacTynaeHHa  b  no^CTHJiKe  nocToamiOH  oTpmjaTeaBHOH  jeMnepaTypBi. 
3a  7.5  Mecaija  3Hmobkh  CMepTHOCTB  JKyKOB  ,u;ocTHraa  64 — 70%.  üphhhhoh  rnôean  Ta- 
Koro  KoanaecTBa  myKOB  6bijio  oaeHB  ^JiHTejiBHoe  AOHCTBne  OTpnpaTeaBHOH  TeMnepa- 
TypBi  (c  12  Hoa6pa  a o  18  anpejia)  h  ee  pesane  KOJie6aHHa.  BBiamBaeMocTB  30 — 36% 
acyaoB  b  cypoByio  OeccHeamyio  3HMy  roBopHT  o  tom,  hto  aacTB  nx  MoaîeT  bbihîhtb 
h  b  6ojiee  xojio^hbix  coceAHHx  panonax  b  cayaae  npoHHKHOBeHHa  TyAa  aToro  Bpe- 
AHTeaa. 

ÎKyKH  ynuiH  b  noACTnaKy  b  KOHn;e  ceHTaôpa  c  coAepataHHeM  boabi  59.4%  y  caM- 
h,ob  h  58.1%  y  caMOK.  K  HHBapio  KOJiHaecTBO  ee  chh3hjiocb  cooTBeTCTBeHHo  na  2.2 
h  2.4%.  C  çjieBpajiH  ao  BBixoAa  aîyKOB  H3  hoacthjikh  (13  Maa)  ee  coAepjKamie  hobbi- 
chjiocb  AO  66.4%  y  caMpoB  h  67.6%  y  caMOK.  B  naaaae  3Hmobkh  caMH¡Bi  coAepaîaaH 
28.4%  h  caMKH  26.2%  ampa  k  Becy  cyxnx  BenjecTB.  B  KOHn¡e  3Hmobkh  KoanaecTBO 
COOTBeTCTBeHHO  CHH3HJIOCB  Ha  12.2  H  10.8%  HJIH  Ha  42.9  H  40.3%  OT  MaKCHMaJIBHOrO 
ero  coAepacaHHa  oceHBio.  Bnanaae  caMipj  coAepaman  rjiHKoreHa  21.3%  h  peAyn;npyio- 
m,HX  Bein;ecTB  0.96%  h  caMKH  cooTBeTCTBeHHo  20.7  n  0.84%.  K  KOHn;y  3hmobkh  Koan- 
aecTBO  rjiHKoreHa  criH3HaocB  y  caMnjOB  ao  9.6%,  y  caMOK  ao  10.6%.  TpaTa  yraeBOAOB 
maa  raaBiiBiM  o6pa30M  b  nepnoABi  3hmobkh  c  OTpnn;aTeaBHOH  TeMnepaTypon,  KorAa 
ampoBon  oÖMen  ÔBia  na  oaeHB  hh3kom  ypoBHe.  KoanaecTBo  o6m;ero  a30Ta  3hmoh  ocTa- 
BaaocB  6e3  cymecTBeHHBix  H3MeHeHHH.  TaKHM  o5pa30M,  stot  BpeAHTeaB,  pa3BHBaacB 
na  KapTO(|)eae,  naKanaiiBaeT  3HaaiiTeaBHBie  KoanaecTBa  pe3epBHBix  BenjecTB,  BnoaHe 
AOCTaTOHHBix  a^h  nepeaîHBaHHa  A^HTeaBHOH  cypoBOH  3hmobkh  h  A^aBHenmero  pas- 
BHTHH  Be  Cil  OH. 


O  (DOTOnEPHOßHHECKOH  PEAKIJHH  28-nHTHHCTOH 
KAPTOOEJIBHOH  KOPOBKH  EPILACHNA  VIGINTIOCTOMACULATA  MOTSCH. 

(i COLEOPTERA ,  COCCINELLIDAE) 


G.  A.  Pantjukhov,  L.  I.  B  o  s  e  n  k  o  —  T.  A.  n  a  h  t  io  x  o  b,  JI.  H.  B  o  c  e  n  k  o 
(HajibneeocTOHHan  crani^usi  3au\UTbi  pacremiü,  yccypuücn ,  CCCP)  ^ 

OoTonepHOAMuecKaa  peaKpna  aToro  BpeAHTeaa  y  Hac  He  HCcaeAOBaaacB.  ^o  chx 
nop  ocTaeTca  cnopHBiM  Bonpoc  o  KoanaecTBe  reHepan;HH  y  KapTO$eaBHOH  KopOBKH 
Ha  CoBeTCKOM  JJaaBHeM  BocTOKe,  hto  HMeeT  BaaîHoe  3HaaeHne  a^h  noHHMaHna  npnanH 
BBicoKOH  ancaeiiHOCTH  BpeAHTeaa. 

OnBiTBi  npoBOAnanCB  b  1966  iî  1967  rr.  b  YccypHncKe.  ÎKyKH  BOcnHTBiBaancB 
Ha  BcxoAax  tbikbbi,  nacaeHe  h  napTO^eae,  anaHHKH  —  Ha  nacaeHe  n  KapTO(|)eae. 
Bcxoaki  tbikbbi  h  nacaeH  HcnoaB30BaancB  b  3hmhhh  h  BeceHHHH  nepnoABi.  Ohbitbi 
no  BanaHHio  ajihhbi  ahh  h  TeMnepaTypBi  Ha  pa3BHTHe  atyKOB  KapTO(£eaBHOH  KopoBKH 
npuBOAHTca  b  Ta6aHn;e. 
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PeJKHM 

KOJIHHeCTBO  caMOK 
b  onHTe 

IIpopeHT  ima- 
nay3HpyiomHX 

HJIHHa  HHH, 
nacfci 

TeMnepaTypa, 

°G 

Beerò 

nnanay3H- 

pyiomux 

0 

22—26 

22 

0 

0 

4 

22—26 

30 

30 

100.0 

10 

22—25 

72 

72 

100.0 

13 

20—25 

35 

31 

88.5 

14 

22—25 

49 

49 

100.0 

14 

22—25 

68 

61 

90.0 

14.5 

21—25 

29 

5 

17.2 

14.5 

22—27 

79 

2 

2.5 

15 

22—25 

105 

1 

0.9 

18 

22—26 

57 

2 

3.5 

20 

20—25 

33 

0 

0 

24 

22—26 

46 

0 

0 

0 

18—20 

23 

13 

56.3 

,13 

18—20 

31 

31 

100.0 

14.5 

18—20 

26 

26 

100.0 

15 

18—20 

12 

11 

91.6 

20 

18—20 

62 

31 

50.0 

24 

18—20 

30 

24 

80.0 

HccjieAOBamiH  noKa3ajiH,  hto  npn  TeMnepaType  20—26°  KapTo^ejitnan  KopoBKa 
HMeeT  neTKo  BBipamenHyio  peaKpnio  Ha  ßjmny  cBeTOBoro  ahh.  OoTonepno^HHecKan 
peaKH;HH  KOpOBKH  OTHOCHTCH  K  ßJIHHHOßHeBHOMy  THHy.  KpHTHHeCKHH  HOpor  JieîKHT 
b  oneHL  y3KOH  oöJiacTH  —  MeHî^y  14  h  14.5  nac.  cBeTa  b  cyTKH.  HcKjnoneHHe  cocTaB- 
jiHiOT  îKyKH,  co^epjKaBmnecH  b  hojihoh  TeMHOTe.  Bee  cbmkh  3£ecB  OTKJia^HBajra  Hwna  t 
T.  e.  Ha  nojrayio  TeMHOTy  jKyKH  pearnpyiOT  Tan  JKe,  KaK  n  Ha  KpyrjiocyTOHHoe 
ocBeni¡eHHe. 

ÜHan  KapTHHa  HaÖJilOßaeTCH  npn  18—20°.  KpHTHHecKHH  nopor  JieîKHT  b  3T0m 
CJiynae  Me>K,ii;y  15  n  20  nac.  ÎKyKH  nyBCTBHTejiBHBi  k  ßJiHHe  ahh  Ha  npoTH>KeHHH 
HX  pa3BHTHH.  IlpH  HepeHOCe  HX  H3  ßJIHHHOrO  ßHH  B  KOpOTKHH  OHH  HpeKpailjaiOT 
KJia^Ky  nepe3  20  cyTOK,  a  npn  nepeHoce  H3  KopoTKoro  b  æjihhhbih  ,n;eHL  HHHjeKJia^Ka 
B030ÖH0BJIHeTCH  Hepe3  11  cyTOK. 

CncTeMaTHHecKoe  BCKpuTHe  îKyKOB  hoboto  noKOJieHHH,  otpoæhbhihxch  b  TpeTteii 
Rename  hiojih  h  pa3BHBaBmnxcH  b  npnpo^e  n  ca^Kax  npn  22°  n  flJiHHe  ^hh  16  h. 
0.9  MHH. — 15  nac.  46  mhh.,  noKa3ajio,  hto  okojio  31%  caMOK  6bijih  aKTHBHLi  h  ot- 
KJia^BiBajin  HHH¡a  10 — 15  aßrycTa.  Okojio  8.3%  >KyKOB,  OTpo^HBimixcH  b  ca^Kax  n  npn- 
poße  3 — 7  aßrycTa  h  pa3BHBaBmHxcH  npn  23.8 — 21.2°  n  ^Jimie  /pan  15  h.  33  mhh. — 
14  h.  53  mhh.,  npHCTynnjiH  k  KJia/jKe  17  aßrycTa. 

J^ajiLHenmee  pa3BHTne  2-ro  noKOJieHHH  3aBHCHT  ot  hbjihhhh  b  npnpo^e  bo  bto- 
pOH  HOJIOBHHG  aBTyCTa  KOpMa  flJI H  pa3BHTIIH  JIHHHHOK.  K  3TOMy  BpeMeHH  KapTO(J)ejIB 
OÖLIHHO  ÖBIBaeT  CHJIBHO  nOBpeHi^eH  KOpOBKOH  H  $HTO(|)TOpOH.  Bee  H?e  Ha  OCTaBHIHXCH 
3ejieHBix  BepxyiHKax  b  3-h  ^eKa^e  aßrycTa  BCTpenajiiiCB  jihhhhkh  I — IV  B03pacTOB, 
KOTopBie  b  npnpofle  motjih  TaKJKe  paöBHBaTBCH  Ha  nacJieHe  h  TJiaAHanTe.  ÎKyKH 
2-ro  noKOJieHHH  HOHBJiHiOTCH  b  cepe^mie  ceHTHÔpn  h  ßo  Konpa  Mecnpa  MoryT  HHTaTBCH 
TBIKBeHHBIMH,  Ha  KOTOpBIX  OHH  pa3BHBaiOTCH  HOpMaJIBHO. 

TaKHM  o6pa30M,  b  1967  r.  b  yccypnncKOM  panoHe  KapTO^ejiBHan  KopoBKa  pa3BH- 
BaJiacB  b  flByx  noKOJieHHHx:  nepBoe  6bijio  MHoroHHCJieHHBiM,  BTOpoe  —  nacTHHiiBiM; 
nocKOJiBKy  MeTeopojiorHHecKHe  ycjiOBHH  BecHBi  h  jieTa  BToro  ro^a  HnneM  He  OTjrana- 
JIHCB  OT  OÖBIHHBIX,  TO  2-e  HOKOJieHHe  KOpOBKH  3^eCB,  HO-BHßHMOMy,  HMeeT  MeCTO 
ejKero^HO.  IlcKJiiOHeHHe  MoryT  npe^¡CTaBJiHTB  roßBi  c  ocoôemio  npoxjia^HBiM  jigtom. 
HajiHHne  2-ro  noKOJieHHH  yBejinniiBaeT  3HMyioin|HH  3anac  BpeflHTejin. 
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CONSIDÉRATIONS  SUR  LES  ARTHROPODES  RAVAGEURS 
DES  POMMERAIES  DANS  LE  QUEBEC 


R.  O.  Paradis 

(Station  de  Recherches,  Saint-Jean,  Québec,  Canada) 

L’arboriculture  fruitière  dans  le  Québec  est  centrée  presque  entièrement  sur 
la  production  de  la  pomme.  En  1963  on  dénombrait  1  146  000  pommiers  couvrant 
une  superficie  de  quelque  25  000  acres.  Au  cours  des  six  dernières  années,  i.  e., 
de  1962  à  1967,  la  récolte  annuelle  a  été  en  moyenne  de  5  800  000  boisseaux. 

Considérant  le  problème  des  Arthoropodes  ravageurs  de  cette  culture,  on  note  qu’il 
s’est  produit  des  changements  importants  durant  les  deux  dernières  décennies.  Ainsi 
le  Charançon  de  la  Pomme,  Tachypterellus  quadrigibbus ,  la  Saperde  du  Pommier, 
Saperda  candida ,  et  les  Porte-cases  Coleophora  malivorella ,  C.  serratella  et  C.  pruniella 
qui  étaient  des  déprédateurs  très  importants  et  difficiles  à  combattre  (Petch,  1944) 
sont  pratiquement  disparus  des  vergers  depuis  environ  1953. 

Par  contre,  d’autres  ravageurs  dont  on  avait  à  peine  signalé  la  présence  dans 
le  passé  se  classent  présentement  parmi  les  parasites  les  plus  préjudiciables.  C’est 
le  cas  du  Tétranyque  rouge  du  Pommier,  Panonychus  ulmi ,  dont  les  pullulations 
on  débuté  en  1945  (Beaulieu,  1948)  et  dont  la  répression,  depuis  1959,  nécessite 
des  traitements  spéciaux  chaque  année  et  dans  presque  toutes  les  pommeraies  (Pa¬ 
rent,  1963).  C’est  aussi  de  cas  des  Tortricidés  Argyrotaenia  velutinana  et  Pseudexen - 
tera  mali  qui,  en  1951  et  1958  respectivement,  ont  envahi  à  demeure  toutes  les  ré¬ 
gions  fruitières  du  sud-ouest  du  Québec  (Paradis,  1957,  1966) . 

Enfin  certains  ravageurs  communs,  telles  la  Mouche  de  la  Pomme,  Phagoletis 
pomonella ,  et  la  Cochenille  virgule,  Lepidosaphes  ulmi ,  connaissent  depuis  1955  une 
période  continue  de  pullulation,  tandis  que  le  Charançon  de  la  Prune,  Conotrachelus 
nenuphar ,  est  en  complète  régression  depuis  1955  et  le  Carpocapse,  Carpocapsa  po¬ 
monella ,  depuis  1959. 

Pour  expliquer  de  façon  globale  toute  cette  évolution,  il  faut  tenir  compte  des 
changements  radicaux  survenus  dans  le  domaine  de  la  protection  des  vergers. 
Concernant  la  répression  de  la  tavelure,  Venturia  inaequalis,  les  pomiculteurs  ont 
adopté,  vers  1945,  les  souffres  mouillables  en  remplacement  de  la  bouillie  sulfocal- 
cique  et  depuis  1952  ils  font  uniquement  usage  de  fongicides  organiques:  ferbame, 
glyodine,  dichlone,  captan  et  dodine.  Les  traitements  à  la  bouillie  sulfocalcique 
comportaient  en  moyenne  quatre  applications  saisonnières  tandis  que  ce  nombre 
a  triplé  avec  l’emploi  des  nouveaux  fongicides.  D’autre  part,  de  1950  à  1955,  à  peu 
près  tous  les  pomiculteurs  ont  fait  l’acquisition  de  turbo-pulvérisateurs  pouvant,  avec 
des  bouillies  plus  concentrées,  effectuer  des  arrosages  à  un  débit  sensiblement 
réduit.  Enfin  l’emploi  des  insecticides  et  acaricides  organiques  a  débuté  avec  le  DDT 
et  le  parathion  vers  1950  et  s’est  accru  considérablement  par  la  suite  dans  toutes 
les  pommeraies. 


COMPARATIVE  STUDIES  OF  COENAGRIID  (ODON AT  A)  POPULATION  ECOLOGY 


M.  J.  P  a  r  r 

(Department  of  Biology,  University  of  Salford,  Lancashire,  U.  K.) 


TABLE  1 

Animals  alive  at  time  i 


The  imaginai  population  sizes  of  coenagriid  colonies  were  estimated  using  a  new 
capture-mark-recapture  method  devised  by  the  author  and  B.  F.  J.  Manly  (in  prep.). 

The  insects  alive  in  the  population  at  time  i  were 
classified  into  four  different  categories  (see  the 
table). 

Therefore,  the  actual  proportion  of  the  population 
captured  (pQ  at  time  i  was  estimated  by  the  pro¬ 
portion  of  those  known  to  be  alive  before  and 
after  i  that  were  captured  on  that  date.  Hence, 
Pi  may  be  seen  to  be  an  estimate  of  sampling 
intensity.  Thus, 

P¡  =  a'u  +  bu  ( i= 2>  3, ...  mvT— 1), 

where  m  —  last  sampling  occasion. 

This  procedure  san  he  seen  to  be  reasonable  providing  that  all  insects  alive  at 
i  have  an  equal  chance  of  capture.  Then  the  total  population  ( N )  was  estimated  from 


Captured 
at  i 

Not 

captured 
at  i 

Captured  befo¬ 
re  and  after  i  . 

^1  i 

Bu 

Not  captured 
before  and 
after  i  .  .  . 

A-2i 

^2  i 
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(i  =  2,  3,  .  .  .771  —  1). 


The  proportion  surviving  and  emigrating  from  time  i  to  time  i  +  1  .+1)  were 

estimated  from 


—  ri+il  (niP%+i)  (*  —  2,  .  .  .  m  —  2), 

where  —  individuals  captured  at  both  i  and  i+1,  and  n{  —  sample  size  on  its 
occasion  {An  -f-  A 

2i)  • 

The  number  of  «births»  and  individuals  immigrating  from  i  to  i-fl  were 

estimated  from 


ài-+i+i  =  Ni+1  —  §í^í+iÑ.  ( i  =  2 ,  3,  ...J7i  —  2). 

This  method  has  the  following  advantages: 

(I)  Problems  imposed  by  ingress  and  egress  in  the  estimation  of  N  are  effectively 
circumvented. 

(II)  Survival  is  not  assumed  to  be  independent  of  age. 

(III)  ftiy  and  bi_>i+1  are  very  easy  to  compute. 

Tschnura  elegans  (Lind.),  Coenagrion  puella  (L.)  and  Enallagma  cyathigerum 
(Charp.)  co-exist  at  the  same  habitats  over  much  of  Britain  (Corbet,  Longfield  a. 
Moore,  1960).  However,  there  is  evidence  that  the  imagines  have  evolved  mechanisms 
to  avoid  much  direct  interspecific  competition.  Dull  weather,  per  se,  does  not  inhibit 
flight  activity,  feeding  or  sexual  behaviour  in  I.  elegans  providing  the  air  temperature 
is  at  least  15°  C.  This  species  will  fly  in  light  rain  and  strong  wind.  Rain  and  the  lack 
of  sun  have  a  marked  inhibitory  effect  on  the  activity  of  E.  cyathigerum  and 
C.  puella.  In  northern  England  C.  puella  has  a  more  closely  synchronized  emergence 
and  hence  a  shorter  flying  season  than  E.  cyathigerum  and  I.  elegans.  The  single  pe¬ 
riod  of  maximum  abundance  of  C.  puella  in  late  June — early  July  may  commonly 
coincide  with  a  reduction  in  numbers  of  the  other  two  species  which  have  two  popu¬ 
lation  peaks  in  mid-June  and  mid-July  to  August.  Enallagma  males  further  reduce 
interspecific  interaction  by  spending  much  active  flight  time  over  open  water.  I.  ele¬ 
gans  is  peculiar  in  that  immature  imagines  of  both  sexes  and  adult  females  frequently 
remain  at  the  waterside  for  long  periods.  Preliminary  results  (statistically  signifi¬ 
cant)  from  three  sub-colonies  of  I.  elegans  in  Cheshire  suggest  that  more  immature 
female  imagines  remain  at  the  waterside  when  Acorus  and  Typha  are  dominant 
plants  than  when  Juncus  prevails. 


(DOPHHECKHE  OTHOIIIEHHH  KJIEIIJER-MAKPOXEJIHA 
(GAMASOIDEA,  MACROCHEL1DAE ) 

A.  D.  Petrova-Nikitina  — A.  /J.  neTpoBa-HiKETHHa 
(MocKoecKuü  eoe.  ynueepeurer,  CCCP) 

Y  KJieiqen  ceM.  Macrochelidae  hiicjio  BiigOB,  b  KOTopoM  npeBBimaeT  200,  upe3Bbi- 
naimo  mnpoKO  pacnpocTpaneHa  $ope3HH.  Bojibiuhhctbo  $ope3npyiom;nx  MaKpoxejin,g 
pa3BnBaeTcn  bo  BpeMermtix  cyôcTpaTax  c  ObicTpo  MeHHioEgnMncn  anojiornuecKiiMn 
yCJIOBHHMH,  TaKHX  KaK  OKCKpeMeHTBI  H  TpyULI  n03B0H0HHLIX.  3geCB  KJiemn  XHIgHHUaiOT 

3a  cueT  Konpo-  h  nenpo^aroB.  HeKOTopbie  bh^li  hbjihiotch  Tnnnnm>iMn  nn^iiKOJiaMn  n 
nacejiHiOT  me3ga  HaceKOMLix  h  no3BOHoniibix. 

Oope3HH  h  napTeHoreHe3  —  gBa  nanôojiee  cyrqecTBeHHbix  cBoncTBa,  no- 
3BOJiHK>m;He  KJienjaM  ObiCTpo  nonagaTt  bo  BpeMeiiHbie  cyôcTpaTbi  n  ocBaiiBaTb  nx. 
MaKpoxejingLi  oTjiimaiOTcn  HeöojibniHMii  pa3MepaMH,  Sojibhihhctbo  bh^ob  ne  npeBbi- 
maeT  1 — 1.2  mm.  Paccejiemie  btiix  KJierqeii  nyTeM  aKTHBHoro  pacnojmaHHH  He  Æa- 
Bajio  6bi  iiM  HiiKaKHx  npeiiMymecTB  no  cpaBHeiinio  c  gpyruMH  rpynnaMii  jkhbothbix 
H3  noTpeßnTejien  iiaB03a  n  TpynoB.  Kjiemn  HaBepimna  nponrpbiBajin  6bi  b  CKOpocTH 
oÔHapynmBaHnH  n  3aceJiennH  nogoöiibix  HecTOHKnx  cy6cTpaTOB.  ChocoOhoctb  k  $ope- 
3HH  ypaBHnBaeT  bosmoikhocth  paccejieHnn  n  nonagamin  KJiemeii  b  naB03  n  Tpynbi 
c  TaKHMH  xopomo  JieTaiomnMii  HaceKOMbiMH,  nan  Myxn  n  jKyKH.  Kan  npaBHJio,  Manpo- 
xejiiigbi  paccejiaioTCH  nyTeM  (|)ope3nii  Ha  jkhbotiibix,  HaceJiHiorqnx  Te  Hie  MecTooÖHTa- 
hhh,  uto  rapaHTiipyeT  nonagaHHe  KJierqen  b  ÖJiaronpiiHTHbie  gjm  nx  pa3BHTnn  ycjioBnn. 
3to  Myxn  ceM.  Muscidae ,  >KyKH-Konpo(|)HJibi  n  neKpo^arn,  MypaBbH,  rpbmyHbi  n  peuie  — 
nTHHibl.  ÜOMHMO  UHCTO  $OpiIUeCKOH  CBH3H,  y  KJieigeH  C  HÎHBOTHblM-nepeHOCHHKOM  nacTo 

HMeioTCH  TecHbie  npuMbie  hjih  KocBeHiibie  Tpo^nuecKHe  n  TonnuecKiie  OTHomeHnn. 
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IIapTeHoreHe3,  cBoncTBemiLin,  no-BHAHMOMy,  BceM  $ope3HpyK)m;HM  MaKpoxejiHAaM,. 
b  coueTaHmi  c  Majion  npoAOJUKHTeJiBiiocTBio  n;HKjia  pa3BiiTHH  (ot  3  flo  8  A^en  npn  27°r 
Filipponi,  1964)  no3BOJmeT  hm  6bictpo  C03AaBaTi>  nonyjiHAnn  bo  BpeMemitix  cyôcTpaiax. 
G  OAHon  CTopoHLi,  napTenoreHe3  oTKpBiBaeT  bo3Moîkhoctb  pa3BHTna  KaaîAoü  raMeTBi 
b  oco6b,  c  Apyron  —  pa3MHOJKeHne  ne  jiHMHTnpy eTCa  o6H3aTejiBHOn  BCTpeueu  hojiob, 
TaK  Kan  ag^huiht  KaKoro-Jinôo  nojia  MOJKeT  B03MecTHTBCH  npn  appeHOTOKHH,  jm6o  oh 
ne  cynjecTByeT  —  npn  TejiHTOKHH. 

Y  öojiLHiHHCTBa  npeACTaBHTejien  poAOB  Macrocheles,  Holostaspella ,  Holocelaeno 
paccejiHTejiBHyio  $yHKn,mo  ocymecTBJiaeT  3peaaa  canna,  nan  npaBHJio,  co  c^opivinpoBaH- 
HLiM  aHn,OM  HJin  TOTOBOH  jiHHHHKOH  b  auge.  JlHHib  y  HeMHornx  BHAOB  <£opimecKne 
CBa3ii  c  nepenocHHKOM  6ojiee  TecHbie  n  $ope3npyioT  o6a  nojia  ( M .  transmigrans  Petr, 
et  Task.,  H.  mirabilis  Petr,  et  Task,  n  HenoTopue  Apyrne).  y  bhaob  Neopodocinum 
cnepnajiBHaa  paccejniTejiBiiaa  $a3a  oTcyTCTByeT  h  (|)ope3HpyioT  Bee  anTHBHLie  $a3Bi 
OHToreHe3a,  npone  jihhhhkh.  3to,  6e3ycjioBHo,  ónojiornaecnn  Hanöojiee  nporpeccHBHBiü 
cnocoö  paccejieHHa  b  paAy  ManpoxejiHA.  IIonaAaHHe  b  hoboh  MecTOoSmaHHe  OAHOBpe- 
MeHHO  npoTO-,  aghtohhm(|),  caMon  H  caMAOB  cnocoöcxByeT  eme  6ojiee  ÔBicTpoMy  co3Aa- 
HHK)  nonyjian,HH  Ha  hoblix  MecTax.  Chocoöhoctb  k  (|)ope3HH  Bcex  anTHBHLix  (f)a3  pa3- 
BHTHa  ocoöeHHO  Baama  a^h  (|)opM,  pa3BHBaioin¡Hxca  BHyTpn  HHpeBBix  HaB03HBix  meTpoB 
nonpoB,  HanpHMep  N.  caputmedusae  Berk  (Costa,  1965).  ÎKynn  3apBiBaiOT  mapni 
b  3eMJiio  Ha  3HaanTejiBHyio  rjiyÖHHy  (ao  40  cm  h  6oJiee).  IIonyjiHAHH  KJiemen  Tanoro 
HaB03Horo  mapa  MOjneT  AaJibme  HopMajiBHo  cymecTBOBaTB  n  pa3MHOHîaTBca,  tojibko 
noKHHyB  CTapBin  map  BMecTe  c  BBiJiynnBmnMca  mynoM.  3th  KJiemn  pacnpocTpaHeHH 
b  oÔJiacTax  c  mapnHM  n  3acymjiHBBiM  KJiHMaTOM  h,  öyAyan  upe3BBiaaHHo  ayBCTBHTejiB- 
HBIMH  K  BBICBIXaHIIIO,  ÖBICTpo  HOTHÔaiOT,  eCJIH  HX  CHHTB  C  HtyKa-TpaHCnOpTepa.  CbH3B 
N.  caputmedusae  H  Copris  hispanus  L.  b  a^hhom  CJiyaae  cJieAyeT  paccMaTpnBaTB  nan 
oÔJinraTHyio  6non;eHOTHuecKyio  cbh3b,  b  noTopon  KJiem,n  BBicTynaiOT  b  pojin  3aBHCHMoro, 
a  mynn  —  noHAnn;HOHHpyK)m;ero  BiiAa  (no  TepMHiiojiornH  B.  H.  BeKJieMnmeBa,  1951). 

Kjiem,ii-MaKpoxejiHABi  b  cboio  oaepeAB  cann  cnocoöcTByioT  pacnpocTpaHeHHio  3Jie- 
MeHTOB  (|)jiopBi  h  $ayHBi  BpeMeHHBix  cyöcTpaTOB.  Ha  Tejie  (|)ope3Hpyiom;Hx  ManpoxejiHA 
HaMH  HaiAeiiBi  rpnÖHBie  cnopBi  ( Aiternaria ,  Cladosporium ,  Macrosporium  n  MHorne 
Apyrne),  pa3JinaHBie  öaKTepnn  (neTpoBa,  1964),  rimonycBi  APyrnx  KJiemen,  a  Tanate 
jihhhhkii  HecKOJiBKiix  bhaob  HeMaTOA.  Hanöojiee  nació  h  b  6ojibihhx  nojinaecTBax  Ha 
KJienjax  BCTpenaiOTca  jihhhhkh  kohpoc|)hjibhoh  HeMaTOABi  Rhabditis  coarctata. 

B  o6m;eM  BHAe  (^opnaecnne  cbh3h  ManpoxejiHA  mohího  npeACTaBHTB  Tan: 

b  paccejieriHH  ManpoxejiHA  ynacTByioT  no3BOHOHHBie,  HacenoMBie; 

ManpoxeJiHAaMH  paccejiaioTca  Apyrne  KJiemn,  nepBH,  rpnôni,  ôanTepnn. 


THE  ROLE  OF  PREDATORS  IN  DESTRUCTION  OF  PEST  INSECTS 

ATTACKING  SIBERIAN  LARCH 

A.  S.  Pleshanov  —  A.  C.  ÏÏJiemaHOB 

(Institute  of  Plant  Physiology  and  Biochemistry, 

Siberian  Division  Acad.  Sci.  USSR,  Irkutsk,  USSR ) 

There  are  principal  differences  in  the  mode  of  feeding  of  predatory  and  parasitic 
insects.  In  contradistinction  to  parasites  each  specimen  of  a  predator  develops  at  the 
expense  of  several  specimens  of  prey.  This  makes  the  success  of  its  feeding,  and, 
consequently,  the  effectiveness  of  destroying  pest  insects  dependent  on  the  conditions 
of  its  transition  from  one  prey  to  another. 

Pest  insects  feeding  on  cones  and  seeds  of  larch  lead  mainly  a  hidden  way  of  life. 
Being  protected  by  tightly  fitting  cone  scales  they  are  hardly  accessible  for  predators. 

The  population  density  of  those  pests  is  controlled  almost  exclusively  by  parasites. 

In  the  group  of  predators  destroying  pests  feeding  on  larch  needles,  the  ants  are 
of  special  importance  as  to  the  character  of  their  hunting  and  peculiarities  of  their 
feeding.  They  substantially  reduce  the  populations  of  many  insect  pests  and  at  the 
same  time  enter  trophobiotic  relations  with  many  aphids.  Predators  from  other  insect 
families  which  hunt  in  larch  crowns  are  not  connected  symbiotically  with  any 

arthropods.  The  group  of  pests  destroyed  by  them  is  determined  chiefly  by  the  acces¬ 

sibility  of  prey  for  them.  Aphids  are  the  most  liable  to  destruction  by  these  preda¬ 
tors.  Due  to  their  poor  mobility,  soft  integuments  and  small  size  the  aphids  cannot 
offer  even  passive  resistance:  the  settling  of  aphids  in  large  colonies  helps  the  pre¬ 
dators  to  find  their  food. 

Contrary  to  aphids  the  pests  feeding  on  larch  needles  (caterpillars  and  larvae 
of  sawflies)  are  less  accessible  for  predators.  They  have  relatively  large  body  size, 
and  possess  various  means  and  reactions  of  defense;  most  of  them  inhabit  tree 
crowns  and  live  solitary.  Therefore,  only  predators  of  large  size,  having  considerable 
strength  and  means  for  quick  killing  of  their  victims,  and  capable  of  searching 
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the  latter  on  trees  for  a  long  time  can  successfully  attack  sawfly  caterpillars  and 
larvae.  Ants,  whose  small  size  is  but  partially  compensated  with  the  use  of  poison 
for  killing  their  prey  can  destory  large  larvae  of  needle-feeding  pests  by  attacking 
them  collectively.  The  population  of  aphids  in  larch  forests  is  controlled  mainly  by 
predators,  whereas  that  of  needle-feeding  pests  —  by  parasitic  insects  and  ants. 

Of  larch  stem-boring  pests  Ipidae  are  destroyed  by  predators  most  effectively. 
The  entrace  and  ventilation  holes  in  their  galleries  offer  free  access  for  entomopha- 
ges,  and  help  the  predators  to  pass  over  from  one  prey  to  another.  Of  the  complex 
of  entomophages  destroying  solitary  pests  in  the  bark  only  a  few  can  penetrate 
the  galleries  isolated  from  one  another.  Xylophages,  the  whole  development  of  which 
goes  on  inside  the  wood,  are  absolutely  inaccessible  to  predators,  though  they  are 
liable  to  mass  infestation  by  parasites. 

Larch  root-feeding  pests  living  deep  in  the  ground  are  destroyed  by  but  very 
few  predators.  Near  the  surface  of  the  ground  the  phytophages  are  destroyed  by 
insects  hunting  mainly  in  the  forest  bedding.  But  in  general,  the  effect  of  predators 
on  the  root-feeding  pest  populations  is  not  considerable. 

Thus,  predatory  insects  destroy  the  most  effectively  only  pests  living  openly  and 
forming  large  communities.  Solitary  pests,  as  well  as  those  protected  by  a  substrate 
are  hardly  accessible  for  predators,  though  most  of  them  are  readily  infested  by 
parasites.  The  relative  importance  of  predatory  and  parasitic  insects  in  destruction 
of  various  pests  is  not  equal.  But  in  destruction  of  one  or  several  species  close 
to  each  other  in  their  ecological  and  biological  peculiarities  the  relative  importance 
of  predators  and  parasites  is  rather  stable  and  depends  but  little  on  the  population 
density  of  prey.  Of  predators  destroying  larch  pests  the  most  effective  are  those 
destroying  Ipidae  and  Aphidae ,  as  well  as  ants  destroying  needle-feeding  pests. 
In  the  taiga  zone  these  groups  of  predators  probably  play  a  similar  role  in  destroying 
pests  attacking  other  arboreal  species,  too. 


THIIBI  nPHCnOCOEJIEHHH  TJIEH  K  nHTAHHK)  HA  KOPMOBBIX  PACTEHHHX 


A.  A.  Popova  —  A.  A.  ïïonoBa 
(  JluMH  ojio  zuñe  ckuú  UHCTuryr  CO  AH  CCCP,  HpKyrcK,  CCCP) 

MHorojieTHHMH  nccJieflOBaHHHMH  TJien,  npoBeji;eHHLiMH  b  pa3HLix  reorpa(f)nuecKHX 
panonax  Hamen  CTpaHBi,  ycTaHOBJieHa  CTporan  npnypoueHHOCTB  nx  HHTaHHn  n  pa3BH- 
THH  K  $eHO<|)a3aM  pocTa  jincTBeB,  noderoB,  nopHen,  k  nepno^aM  pocTa  AepeBBes 
B  TOJiEgnHy.  3ia  npnypoueHHOCTB  odycjiOBJieHa  Heodxo,n;HMOCTBio  nojiyuemw  Bcex  aJie- 
MeHTOB  HHTaHHH  B  BHfte  npOCTBIX  paCTBOpHMLIX  COeflHHeHHH,  npHTeKaiOmHX  K  MOJlOftBIM 
pacTyrgHM  opraHaM  pacTemm,  0TKy,n;a  tjih  h  nojiyuaioT  nnTaHne. 

EhtcnepiiMeHTaMH  6lijio  nona3aHO,  uto  Ha  jihctlhx,  3aK0HUHBinHX  pocT,  tjih  He  cno- 
co6hli  pa3BHBaTBCH  h  norndaiOT.  CjiejjOBaTejiBHO,  tjih  He  cnoco6m>i  hpohsbo^htb  rn^po- 
JIH3  CJIOHÎHBIX  ÔeJIKOB,  UTO  BLI3LIBaeT  HeodxO/JHMOCTB  CMeHBI  KOpMOBBIX  paCTeHHií  H  HX 
MHrpaqHH  Ha  npoMeJKyTOUHBie.  npn  3aTyxaiom;eM  pocTe  opraHOB  pacTemiH  nponcxo^HT 
HOCJieAOBaTeJIBHaH  CMeHa  JKHBOpO^HmilX  $OpM  HHHieKJiaflymHMH  6eCKpBIJIBIMH  HJ1H  KpBI- 
JiaTBIMII  nOJIOHOCKaMH  H  nOJIOBBIMH  $OpMaMH,  UTO  H  npiIBO^HT  K  CMeHe  $OpMBI  pa3MHO- 
jKeHHH  —  reTeporoHHH.  B  9tot  nepexo^HBin  nepnop;  odHapynmBaiOTCH  npoMeJKyTOUHBie 
$opMBi  TJien,  Kor/ia  b  nnpeBBix  Tpydounax  pa3BHBaioTcn  o^HOBpeMeHHO  aMdpnoHBi  ?kh- 
BOpOflHIUHX  JIHUHHOK  H  HHHja  HJIH  XOdOTKOBBie  3MÖpH0HBI  JKHBOpOftHIgHX  H  deCXOdOTKO- 
BBIX  JI HU II II OK  HOJIOBBIX  $OpM. 

B  Teueime  ce30Ha  MaKCHMajiBHan  noJiOBan  npo^yKTHBHOCTB  OTMeuaeTcn  caMOK- 
OCHOBaTejIBHHg  H  6eCKpBIJIBIX  ^eBCTBeHHHn;,  HHTaBmHXCH  B  nepHOß  HHTeHCHBHOrO  pOCTa 
pacTeiinii.  3aMeTH0  Hnæe  OHa  y  npBuiaTBix  pacceJiHTejiBHHii;  h  kpbijibitbix  hojiohocok  h 
HaHMeiiBrnan  y  noJioBBix  caMOK. 

AdiioTnuecKne  $aKTopBi  0Ka3BiBaiOT  na  TJien  Henocpe,o;cTBeHHoe  BJiHHHHe,  ycKopnn 
HJiH  3a.MegJiHH  pa3BHTHe,  h  KocBeHHoe  —  uepe3  pacTeHHe,  3aMep;jiHH  hjih  ycKopnn  npo- 
xojKgeniie  $eHod)a3  pocTa,  uto  npHBOjpiT  k  noHBJieHHio  Kan  KpBuiaTBix,  Tan  h  nojiOBBix 
<|>OpM  B  HX  Ce30IIII0M  IJHKJie  pa3BHTHH.,  T.  6.  K  H0JIHM0p(f)H3My. 

H3yueHne  pa3BHTHn  TJien  b  pa3H0B03pacTHBix  ca,n,ax  n  HHTOMHHKax  bbihbhjio  pa3- 
jrauHyio  nopan^aeMocTB  njio,n;oBBix  ^epeBBeB  b  pa3HBie  B03pacTHBie  nepno^Bi.  Handojiee 
CHJIBHO  HOpaHîaiOTCH  MOJIOflBie  paCTeHHH  B  nepBBIH  H  TpeTHH  B03paCTHBie  nepno^Bi 
(npn  oMOJiojKeHHii  KpoH).  EojiBmyio  poJiB  b  3apameHHH  TJieä  0Ka3BiBai0T  odiqiie  ycjio- 
BHH  pocTa  HX  OCHOBHBIX  X03HeB  B  3aBHCHM0CTH  OT  peJH>e(|)a  MeCTHOCTH,  3KCn03HIi;HH 
yuacTKa,  THna  noca^KH  (oTKpBiTan  n  cTJiaHpeBaa  $opMBi)  n  npHMemieMBie  arponpneMBi 
no  yxojiy  3a  pacTeHHHMH.  ycTanoBjieHO,  uto  arponpneMBi,  HanpaBJieiiHBie  Ha  y^Jimie- 
HH6  nepno^a  pocTa  noderoB,  jiHCTOo6pa30BaHnn  n  nepno^a  pocTa  KopHeBOH  cncTeMBi, 
CHOCOdCTByiOT  pa3BHTHK)  JIHCTOBBIX  H  KOpHeBBIX  TJieH!  ueM  npO/JOJIJKHTeJIBHec  HepHOfl 
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poda  pacTemiH,  TeM  ßoJibmee  hhcjio  nonojiemni  Mo>neT  na  HeM  pasBUTbCii,  TeM  Bbirne 
óypeT  nncjiennocTb  nonyjinpnn  n  cnjibnee  BpeponocHOCTb. 

CKopocneJibie  copTa  nopancaioTCH  tjihmh  b  MeHbmen  CTenenn,  neivi  no3pHCcnejibie. 
Copia,  xapaKTepn3yioipnecH  6bictpbim  npoxonmemieM  (J)eHO$a3  BereTapnn,  6ojiee  ycToii- 
hhbbi  npoTiiB  TJien,  copTa  no3^Hnx  cpoKOB  co3peBamiH  c  6ojiee  pjiHHHbiM  nepnopoM 
BereTapnn  n  MepjieiiHbiM  CTapeHneM  JincxbeB  nopaînaiOTCfl  tjihmu  b  chjilhom  CTeneira. 

MHorojieTHee  H3yneHne  TJien  no3BOJinjio  ycTaiioBHTb,  hto  hx  nniamie  na  opHonivieH- 
Hbix  opraHax  ocnoBHbix  n  npoMensyTOHHbix  pacTemiH  npnBopnT  k  cxoahbim  >KH3HeHHbiM 
pnKJiaM  pa3BiiTiiíi.  Ha  ocHOBe  3Toro  cxopcTBa  Bee  pa3HOo6pa3ne  ce30Hnon  phkjihhhocth 
TJien  mohîho  cBecTH  k  12  TimaM  npncnocoÔJieHHH  k  miTamiio  na  pasJinnHbix  KopMOBbix 
pacTemiHX. 


BJIHHHHE  HEKOTOPBIX  3KOJIOrHHECKHX  OAKTOPOB  HA  PA3BHTHE 
H  nJIOAOBHTOCTB  nEPCHKOBOH  TJIH  ( MYZUS  PERSICAE  SULZ.) 


J.  Praslicka  —  Hh  npacjinnna 
(Vysoka  skola  polnohospodarska,  katedra  ochrany  raslin,  Nilra,  CSSR) 

H3yneH0  BJiiintine  TeMnepaTypbi  Ha  pa3BHTiie  OTpejibHbix  $opM  Myzus  persicae  n 
BJiHHHne  nHTaHHH  Ha  pa3BHTne  h  njiopoBHTOCTb  BnprHHHoreHHbix  nonojiemin.  OnbiTbi 
npoBOÆiiJiHCb  b  1963—1965  rr.  b  onpecTHocTax  Hmpbi  b  ecTecTBeHHbix  ycjiOBHax. 

3aBHCHMOCTb  npoAOJiHîHTejibHOCTH  pa3BHTHH  oTpejibHbix  $opM  TJien  OT  TeMnepa- 
Typbi  Mbi  H3o6pa3HJiii  rpa^naecKH  npnBon,  BbinHCJieHHon  no  npaBHjiy  BjiyHKa— Bo- 
peHraniviepa:  (t— x)n=y. 


Phc.  1.  Tpa^HnecKoe  H3o6paHîeHiie 

3aBHCIIMOCTH  HpOflOJIHiHTejIbHOCTH 
pa3BHTim  (|)yHflaTpHreHHbix  nony- 
JIHU.HH  OT  CpeAHHX  CyTOHHUX  TeM- 

nepaTyp. 


Phc.  2.  rpa^nnecnoe  H3o6pa>KeHHe 

3aBHCHM0CTH  npOPOJDKHTeJIblIOCTH 

pa3BHTHH  BHprHHOreHHLIX  nonyjIHpHH 
OT  cpeAHHX  cyTOHHbix  TennepaTyp. 


Bjinmme  miTaniiH  Ha  pa3BHTne  n  njiopoBHTocTb  M.  persicae  mh  naöjnopajin  Ha 
neppe  ( Capsicum  annum),  BbipaipeHHOM  b  pBeTOHHbix  ropmKax  nop  ii30JiHTopaMH. 
CpaBHiiBajiiicb  pacTeHim  b  $a3e  8 — 10  nacTonipnx  JincTbeB,  h  b  $a3e  pBeTcniiH. 

Ha  pacTemiH  pa3Horo  B03pacTa  noMecTium  no  20  caMOK  TJien  BToporo  BiiprnnoreH- 
Horo  noKOJieHHH.  yanTbiBajiii  hx  njiopoBiiTOCTb  h  npopojDKHTe.nbHocTb  pa3BHTnn  nx 
noTOMCTBa  (100  ocoôen  b  Ka>KpoM  Bapnauxe). 

Bjinmine  TeMnepaTypbi  Ha  pa3BHTne  OTpejibHbix  $opM  M.  persicae  0Ka3biBaeTca 
pa3jinxiiibiM.  Æjih  pa3BHTHH  (^ynpaTpHreiinbix  noKOJieHHH  nopor  pa3BHTHH  paßen  2.6°, 
a  cyMMa  9(|)c|)eKTHBHbix  TeMnepaTyp,  HeoSxopnMan  pjia  OKOHaanna  nx  pa3BHTna,  co- 
CTaBJineT  195°  (pnc.  1). 

^jih  BiipniHoreiiHbix  noKOJieHHH  cooTBeTCTByrorpne  Bejinamibi  paBiibi  cooTBeT- 
cTBeHiio  2.9  il  175°  (pue.  2),  a  pjia  aiipeKJiapyrpnx  caMOK  2.4  h  212°  (pnc.  3). 

Ha  MOJiopbix  pacTeminx  neppa  (rpynna  A)  npopojmmTejibHocTb  pa3BHTnn  b  cpep- 
HeM  cocTaBJiHJia  15  pnen,  a  Ha  pBeTyipnx  pacTennax  (rpynna  B)  18  pneu.  Othoch- 
Tejibiio  He3HaniiTejibHaH  pa3Hiipa  b  eponax  pa3BHTnn  no3BOJineT  3aKJiioaHTb,  hto  bjiha- 
une  Kopna  na  TeMHbi  nx  pa3BHTnn  6buio  He3HaaHTejibHbiM. 
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Ha  öoaee  mojio^mx  pacTeHnax  nepn,a  (rpynna  A)  naoßOBHTOCTb  Obiaa  3Haan- 
TCJiBHO  BLime,  aeM  uà  öoaee  cTapwx.  B  rpynne  A  naoflOBHTOCTb  6ojiee  70  anannoK 
HaôaKpaaacB  y  ceMii  caMOK,  Tor,n;a  Kan  b  rpynne  B  tojibko  y  oæhoh  oco6n.  Cpe^Haa 


Pnc.  3.  Tpa(|)iinecKoe  H3o6pa>KeHHe 
3aBnciiMOCTn  npoßonaiHTeabHocra 
pa3BHTHH  Hnn,eHOCHHX  caMOK  OT  cpe,n¡- 
HHX  cyTonHtix  TeMnepaTyp. 


njioflOBHTOCTb  TJiH  b  rpynne  A  ,n;ocraraa  58  anarmoK,  a  b  rpynne  B  —  tojibko  37  an- 

anHOK. 

TaKHM  o6pa30M,  Ha  nJio^OBHTOCTb  M.  persicae  cnjibHo  BJinneT  (|)H3HoaorHaecKoe 
cocTOHHne  KopMOBbix  pacTeHnn. 


9KOJIOrMHECKHE  THnBI  ME/JBERKH  GRYLLOTALPA  GRYLLOTALPA  L. 

H  HX  3HAHEHHE  B  HAKOnJTEHHH  H  ftHHAMHKE  HHCJIEHHOCTH  BPERHTEJIH 

O.  L.  Pravdina,  E.  R.  K 1  e  t  c  h  k  o  v  s  k  y — 

0.  JI.  ïïpaBpHa,  3.  P.  KjienKOBCKnn 

(RopoHewcKuü  nedazoeuHecKuü  UHCTuryr;  BopoHewcKan  cram^un 
Bcecow3H02o  UHCTUTyra  3aiquru  pacreHuü,  CCCP) 

B  HCCJießOBaHHHX  no  önoaornn  Gryllotalpa  gryllotalpa  L.  b  IJeHTpaJibHOM  aepHo- 
3eMH0M  panoHe  (1958—1965  rr.)  mbi  cToaKHyancb  c  HaananeM  2  sKoaornaecKnx  thdob, 
OTanaaionraxca  ycTonanBBiMn  npn3HaKaMH.  K  1-My  rany  mbi  othochm  MeßBe^OK,  oön- 
Taion^nx  b  öeperax  oöaeceHHBix  pen  h  03ep  (añoran  silvestris),  ko  2-My  —  ocoöen, 
oÖHTaioni.nx  b  otkpbitoh  nonMe  Ha  oöpaöaTBiBaeMBix  3eMJinx  (skothh  agrarius).  Hace- 
KOMBie  1-ro  aKorana  OTanaaiOTCH  ot  2-ro  öoabmnMH  pa3MepaMH  Tejía  (30  64  mm)  h 
ann1enpo1n;yKi]1HeH  (ro  810  ann;),  conpameHneM  ancaa  B03pacT0B  b  nocT3MÖpnoHaaBHOM 
pa3BHran  (ro  6),  paHHHM  bbixo^om  H3  cocToaHHa  3HMOBKH  (3—6  anpeaa). 

B  cBa3n  c  pa3JinaneM  MecT  oönTaHHn  y  ocoöen  Ha3BaHHBix  skothhob  BBipaöoTaaacb 
cnen,n$HKa  b  cocTaße  noTpeöaaeMon  nnmn  n  aflanraipta  k  HeÔJiaronpnarabiM  ycjio- 
BnaM  (b  nepno^;  nojiOBOflba  n  aerae-oceHHen  3acyxn).  Pa3anana  noßTBepjKßeHBi  cTa- 
racraaecKon  oöpaöoraon  coöpamioro  MaTepnaJia. 

Haanane  BHyTpnBn^OBBix  $opM  y  G.  gryllotalpa  OTMeaaiOT  h  flpyrne  aBTopBi. 
Cym;ecTBOBaHHe  KopoTKOHa^Kpbiaon  Mop$Bi  (var.  cophtha ),  xapaKTepHon  ßjia  CenepHon 
AtJpHKH,  Maaon  Asna,  ioro-3anaflHOH  Eßponbi  n  AHrann,  OTMeraan  b  CBoen  MOHorpa- 
<£hh  T.  T.  Hkoôcoh  h  B.  JI.  BnaHKH  (1905).  B  CGCP  var.  cophtha  He  OTMeaeHa,  o  aeM 
CBH^eTeabCTByiOT  Hamn  nccae^OBaHna  h  HMeiorn¡Heca  anTepaTypHBie  ,n;aHHBie.  Py$opo 
(Ruphoro,  1935)  ynoMmiaeT  o  3Byx  $opMax  (Mop<|)ax)  HacenoMoro,  3aperncTpnpoBaH- 
HBix  b  Cpe^Hen  Hiaann.  Ocoöen  c  y,n;anHeHHBiMn  KpnianaMn  oh  othocht  k  (J>opMe 
« macrottera »,  a  ocoöen  c  oôbihhbimh  KpbiabaMH  —  k  « brachittera ».  nocaeftHne  xapaK- 
TepHBi  flan  CCCP.  E.  TaH  (Hahn,  1958)  b  EpaHßeHÖyprcKon  oöaacra  T^P  OTMeaaer 
ocoöyio  pacy  (añoran)  G.  gryllotalpa  L.  Ha  CBipnix  öoaoracTBix  3eMaax.  ^aa  ocoöen 
3T0H  pachi  xapaKTepHBi  yMeHBmeHHbie  pa3Mepbi  n  öoabmoe  KoanaecTBo  (Mancn- 
MaaBHo  640)  oTKaa^BiBaeMBix  ann;. 

HacenoMBie  3Korana  silvestris  npe^CTaBaeHBi  He3aBHCHMon  nonyanijnen  (naaccn- 
(J»HKan,na  nonyaapnn  no  EeKneMnmeBy,  1931)  n  xapaKTepHBi  flan  ecTecTBeHHBix  oaaroB, 
b  KOTopbix  HaönKpaeTca  oraocHTeabHo  CTaônabHaa  ancaeHHocTB.  Yaacran  noceaeHnn 
yKa3aHHoro  sKorana  cayîKaT  ncToaHHKOM  3aceaeHna  Bpe^meaeM  hobbix  Teppmopnü  n 
nonoaHeHHa  ancaeHnocra  CTapaix  oaaroB. 

Ha  yaacran,  3aceaeiiHBre  Me^Be^KaMH  SKorana  agrarius ,  eaiero^no  b  öoabinen  nan 
MenBinen  CTeneHH  BbiceaaiOTca  ocoôn  3Korana  silvestris. 


35  Tpyflbi  XIII  M3K 
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npHHaftjie/KHOCTB  K  TOMy  hjih  nnoMy  sKOJiornuecKOMy  THny  onpeflejiniOT  iicTopii- 
uecKn  cjiO/KnBinHeca  b  nocejieHHHX  G.  gryllotalpa  L.  sKOJiornuecKHe  (¿aKTopu,  x03aii-* 
CTBeniian  flenTejiBHocTB  uejiOBGKa,  a  TaiOKe  MopÿojiorHuecKne  h  $H3nojiornHecKHo  oco- 
öeimocTH  HaceKOMoro. 


3KOJIOrHHECKHE  OCOEEHHOGTH  PA3BHTHH  HACEKOMbIX-OHTOOArOB 
B  3ABHCHMOCTH  OT  ®H3HOJIOrHHECKOrO  COCTOHHHfl 

KOPMOBBIX  PACTEHHH 

V.  A.  Radkevitch  —  B.  A.  PapeBM 
(BureôcKuü  nedazozunecKuü  uhctutijt,  CCCP) 

B  xofle  coBMecTHon  3BOJhoh;hh  y  HaceKOMBix-$HTO(£aroB  n  nx  nopMOBtix  pacTemm 
cjioîKHJiHCB  CBH3H,  aHajiornuHBie  OTHomemiHM  napa3HTa  n  xo3Hima.  y  pacTemm,  Kan  h 
y  JKHB0THBIX-X03HGB,  BBipaÖaTBIBaeTCH  COnpOTÏÏBJIHeMOCTB,  yCTOHUHBOCTB  K  Bpe^HTeJIHM, 
odycjioBJieHHBie  onpeflejieHHBiMH  (|)H3HOJiorHuecKHMH,  ÔHOXHMiinecKHMH,  aHaTOMO-Mopc|)o- 
JIOrHUeCKHMH  H  flpyrHMH  OCoOeHHOCTHMH. 

K  HacTOHmeMy  BpeMemi  HaKonnjicn  ôojibihoh  Maiepnaji,  flOKa3BiBaioin;uH,  uto 
BcntmiKn  MaccoBoro  pa3MH0JKeHnn  BpeflHTejien  CTaHOBHTCH  bo3moîkhbimh  tojilko  b  cjiy- 
uae  (|)H3HOJiorHHecKon  ocJiaÖJiemiocTH  kopmoblix  pacTeHHH,  CHmKaiomen  3ain,HTiiLie 
peaKpnn  npoTHB  BpeflHTejieH. 

B  HamHx  HCCJieAOBaHHHX  c  KHTaiicKHM  ^ydoBBiM  ( Antheraea  pernyi  G.-M.),  kojib- 
uaTBiM  ( Malacosoma  neustria  L.)  n  HenapHBiM  ( Porthetria  dispar  L.)  inejiKonpHflaMH, 
KanyCTHOH  oejiHHKOH  (Pieris  brassicae  L.),  KanycTHOH  mojibio  ( Plutella  maculipen - 
nis  Curt),  3Be3fluaTBiM  TKaueM  ( Lyda  stellata  Christ)  h  flpyrHMH  naceKOMBiMH  Obijio 
ycTanoBJieHO,  uto  cpoKH  pa3BimiH  npn  BBraapMjiHBaHHH  nx  cpe3aHHBiMii  c  pacTeHHH 
jiHCTBHMH  coKpamaiOTCH  Ha  3 — 5  h  flame  Ha  10—11  flHen  no  cpaBHeHino  c  BOcnnTaHiieM 
Ha  3^opoBBix  pacTeiiHHX.  Y  Bcex  nepeuHCJieHHBix  HaceKOMBix  b  cjiyuae  BBiKapMJiHBaHim 
Ha  cpe3aHHOM  nopne  nponcxoflHT  Hanôojiee  hhtghchbhbih  pocT,  noBBimaiOTCH  bbiîkh- 
BaeMOCTB  h  HJioflOBHTocTB.  ryceHHflBi  ÆyôoBoro  niejiKonpafla  3aBHBaiOT  6ojiee  TamejiBie 
KOKOHBi  c  HOBBimeHHBiM  coflepmaHneM  mejiKa. 

IlepeBapHBaeMOCTB  n  ycBoneMOCTB  KopMa  rycennflaMH  flyôoBoro  n  KOJiBuaToro  raeji- 
KOHpHflOB  HpH  BBIKapMJIHBaHHH  HX  Ha  3flOpOBBIX  paCTeHHHX  fly6a,  6epe3BI,  HÔJIOHH  H 
Phôhhbi  0Ka3ajiHCB  HHHie,  ueM  npn  BoennTaHHH  na  cpe3aHHBix  jihctbhx  3thx  pacTe¬ 
HHH  Ha  7—10%. 

B  cpe3aHHBix  bgtbhx  3ann;HTHBie  cBoncTBa  npoTHB  BpeflHTejieä  noHHmeHBi,  n  Ha- 
ceKOMBie-(|)HTO(|)arH  Hanôojiee  hojiho  nepeBapnBaioT  h  ycBanBaiOT  HHTaTejiBHBie  Be- 
m;ecTBa,  Tan  nan  hm  npnxoflHTCH  3aTpauHBaTB  MeHBme  3Heprnn  na  öopBÖy  c  pacTeHneM- 
X03HHH0M. 

®H3HOJIOrHUeCKOH  OCJiaÔJieHHOCTBIO  KOPMOBBIX  paCTeHHH  MOIKHO  OÔ^HCHUTB 
BCHBHHKH  MaccoBoro  pa3MHOHîeHHH  HaCeKOMBIX-(|)HTO(J)arOB  Ha  OKpaHHaX  ÔHOTOHOB,  rfle 
ycJiOBHH  npoH3pacTaHHH  pacTeHHH  Bcerfla  HHBie,  ueM  b  n¡eHTpe.  Ha  onpanne  jieca,  na- 
npHMep,  apeBecHBie  nopoflBi  BHJioTHyio  conpnKacaiOTCH  c  HexapaKTepHBiMn  fljin  JiecHon 
paCTHTeJIBHOCTH  HeOjiarOHpHHTHBIMH  yCJIOBHHMH.  B  TaKOH  HepeXOflHOH  30He  pacTeHHH 
Bcerfla  0Ka3BiBaK)TCH  Hanôojiee  yrHeTeHHBiMH,  (|)H3HOJiorHuecKH  ocjiaÖJieHHBiMH,  c  hohh- 
HîeHHBiMH  3annHTHBiMH  peaKflHHMH.  nosTOMy  Ha  oKpannax  Jieca,  Ha  onymnax,  BBipyô- 
Kax  h  T.  fl.  uam;e  Beerò  nponcxoflHT  MaccoBBie  pa3MHomeHHH  BpeflHTejien. 

TaK,  ouar  MaccoBoro  pa3MHomeHHa  3Be3fluaToro  HHJiHJiBiflHKa-TKaua  b  ÆpyncKoM 
jiecHHuecTBe  (BCCP)  6biji  3aperncTpnp0BaH  b  1957  r.,  n  c  3Toro  BpeMeHH  rpaHHflBi  ero 
cymecTBeHHO  hg  h3mghhjihcb.  yuacTOK  Jieca,  nopamemiBiH  3Be3fluaTBiM  TKauoM,  Haxo- 
flHTCH  B  HBHO  yrHeTeHHOM  COCTOHHHH,  HpHUeM  (^HSHOJIOrHUeCKaH  OCJiaÖJieHHOCTB  COCHBI 
oÔHapyjKHBaeTCH  no  toahuhbim  KOJiBn;aM  Ha  cmijiax  3aflOJiro  flo  $opMHpoBaHiiH  ouara 
BpeflHTejiH.  OflHHOUHBie  oco6h  3Toro  HacenoMoro  b  cochobbix  Jiecax  BejiopyccHH  BCTpe- 
naiOTCH  HOBceMecTHO  Ha  npoTHJKeHnn  MHornx  flecHTHJieTHH,  ho  BcnBimen  MaccoBoro 
pa3MHOÎKeHHH  He  nponcxoflHT. 

B  1967  r.  jiHUHHKii  nHJinjiBiflHKa  b  Macee  hohbhjihcb  b  6—7  KHJioMeTpax  ot  ycToä- 
HHBoro  ouara  y3Kon  hojiocoh  baojib  TpaccBi  ra3onpoBOfla.  üpojioîKeHHaH  nmpoKaa 
npocena  c  rjiyôoKoii  TpaHmeen  pe3Ko  H3MeHHJia  rnflpoTepMHuecKHH  peîKHM  houbbi, 
ocBeTJiHJia  npHMBinaioniiHe  k  Tpacce  flepeBBH,  uto  npnBejio  k  hx  (|)H3HOJiornuecKOMy 
ocjiaôJieHHio.  06pa30BajiacB  nepexofliian  30Ha,  b  KOTopon  HacenoMBie  Hanum  ÔJiaro- 
npHHTHBie  yCJIOBHH  flJIH  MaccoBoro  pa3MHOÎKeHHH. 

Tanoe  HBjieHne  HMeeT  MecTo  He  tojibko  b  jiecHBix  coo6in;ecTBax,  ho  n  b  jiio6bix 
flpyrnx  6Horeon;eH03ax.  HccjieflOBaHHH  3acejieHHOCTH  KanycTHOH  OejiHHKou  mgjikhx  npn- 
ycafleÔHBix  yuacTKOB  h  ôojibhihx  cobxo3hbix  nojieñ  KanycTBi  noKa3ajin,  uto  na  MajienB- 
KHX  HOJiHx  (20—25  M2)  Ha  1  M2  npnxoflHTcn  68.6  ryceHHii;,  a  Ha  ôojibihhx 

(flo  20  000  m2)  — tojibko  0.004  ryceHHflBi.  B  nocjieflHeM  cjiyuac  HanôojiBman  hjiotiioctb 
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nonyjummt  iiaßjnoßaeTCH  na  oupatmax.  Ha  yga-neiinii  óojiee  30  m  ot  upan  no;m  ryce- 
HHn,LI  BCTpenaiOTCH  e^HHHHHO. 

rjiyooKoe  imyueime  3aKOHOMepiiocTeñ  pa3BHTHn  HaceKOMBix-(J)HTO$aroB  b  3aBHcu- 
MOCTH  OT  COCTOHHIIH  KOpMOBBIX  paCTeHHH  OTKpBIBaeT  IiepCneKTHBBI  yCneiHHOli  ÖopBÖBI 
c  Bpe^HTejiHMii  6e3  npiiMeHemiH  HAOxnMimaTOB. 


INFLUENCE  DE  LA  PLANTE-HOTE  SUR  L’ACTIVITE 
SEXUELLE  DE  LA  TEIGNE  DU  POIREAU, 

ACROLEPIA  ASSECTELLA  (LEPIDOPTERA  PLUTELL1DAE) 

R.  R  a  h  n 

(Laboratoire  de  Zoologie,  École  Normale  Supérieure  Agronomique  de  Rennes,  France) 

La  ponte  d’insectes  phytophages  déposant  leurs  oeufs  sur  la  plante-hôte  qui  assure 
le  développement  de  leurs  progéniture  a  pu  être  liée  à  l’influence  stimulatrice  du 
végétal.  La  plante  peut  agir  sur  l’ovogénèse  et  sur  le  dépôt  des  oeufs:  Scrobipalpa 
ocellatella  (d’après  Robert)  et  Acrolepia  assectella  (d’après  Cadeilhan). 

Chez  A.  assectella ,  inféodé  aux  Alliacées,  la  plante-hôte  influe  sur  le  rapproche¬ 
ment  des  pertenaires  sexuels.  Ce  rôle  a  été  étudié  à  l’extérieur  et  au  laboratoire. 

I.  Résultats  obtenus  à  l’ extérieur.  En  l’absence  de  toute  population 
locale,  un  grand  nombre  de  mâles  a  été  lâché.  Des  pièges  sexuels,  appâtés  de  femelles 
vierges  étaient  disposés  différemment  suivant  les  essais. 

a)  Lâchers  uniformes  de  mâles  sur  des  parcelles  carrées 
d  e  400  m2  d’ A 1 1  i  u  m  p  o  r  r  u  m.  Le  taux  moyen  de  capture  de  mâles  par  femelle 
a  diminué  de  centre  à  l’extérieur  de  la  parcelle:  55  mâles  au  centre,  25  à  la  périphérie, 
5  seulement  à  5  m  de  la  zone  cultivée  en  Poireaux. 

b)  Lâchers  simultanés  sur  différentes  couvertures  du  sol. 
Des  mâles  ont  été  libérés  sur:  sol  nu,  prairie,  Betteraves  et  Poireaux.  Les  pourcentages 
globaux  de  récupération  augmentent  régulièrement:  0.8%  (sol  nu);  9.2%  (Prairie); 
12.6%  (Betteraves)  et  61%  (Poireaux). 

c)  Lâchers  sur  couverture  mixte.  1.  Betteraves — Poireaux.  Les  pièges 
étaient  disposés  sur  deux  couronnes  concentriques,  dans  un  champ  de  betteraves. 
Seule  la  plus  extérieure,  placée  dans  un  anneau  de  1.75  m  de  large  planté  de  Poireaux 
a  permi  lors  d’un  lâcher  central  une  récupération  de  75%.  Cependant,  dans  les  pièges 
de  la  couronne  intérieure,  2  mâles  seulement  sur  800  étaient  repris.  2.  Prairie — 
Poireaux.  4  pièges  sur  12  étaient  garnis  de  Poireaux,  le  pourcentage  des  captures  fut 
porté  à  30%  au  lieu  de  9.2%  sur  prairie  homogène. 

Ainsi  la  rencontre  des  partenaires  sexuels,  liée  au  puvoir  attractif  des  femelles 
vierges  est  conditionné  par  la  présence  de  la  plante-hôte,  phénomène  noté  par  Riffi- 
ford  sur  Antheraea  polyphemus. 

IL  Influence  de  la  plante-hôte  sur  la  fécondation.  L’activité 
sexuelle  est  définie  par  les  spermatophores  dans  la  bourse  copulatrice  de  la  femelle. 
Il  s’est  avéré  impossible  d’utiliser  plus  d’un  couple  par  récipient.  Même  pour  une 
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contenance  de  deux  litres,  un  chiffre  supérieur  provoque  immédiatement  un  taux 
très  élevé  de  fécondation. 

La  fécondation  est  obtenue  en  2,  3  ou  5  jours  selon  que:  les  Poireaux  ceinturent 
la  cagette  (2  j.);  sont  présents  (fragments)  dans  la  cagette  (3  j.);  sont  totalement 
absents  (5  j.). 

Sous  des  conditions  expérimentales  identiques,  la  fécondation  d’individus  de  même 
origine,  isolés  par  couples  se  produit  plus  raipdement  en  présence  d’odeurs  de  la 
plante-hôte. 

III.  I  n  f  1  u  e  n  c  e  de  la  présence  antérieure  sur  la  fécondation. 
Les  insectes  ont  été  élevés  sous  des  conditions  différentes  vis  à  vis  de  la  plante-hôte 
et  de  leur  partenaire  sexuel  durant  le  premier  jour  de  leur  vie  imaginale.  Le  second 
jour  tous  les  couples  sont  formés  en  l’absence  de  la  plante-hôte.  Le  troisième  jour  les 
femelles  sont  disséquées. 

Les  résultats,  traduits  par  le  rapport  R  =  No^Ee  .  de  femelles  fécondées 

Nombre  de  femelles  vierges 

sont  donnés  par  ordre  croissant: 

Même  en  l’absence  de  possibilités  d’accouplement,  la  présence  de  la  plante-hôte 
conditionne  les  résultats  ultérieurs  de  l’activité  sexuelle.  Cette  action  s’exerce  non 
seulement  sur  les  femelles,  mais  aussi  sur  les  mâles.  Ceci  montre  que  la  liaison 
trophique  ne  se  réalise  pas  uinquement  sur  l’activité  de  la  ponte  des  femelles  mais 
aussi  sur  l’activité  sexuelle  des  deux  partenaires. 


RELATION  BETWEEN  PREDACEOUS  AND  PHYTOPHAGOUS  MITES  ON  CITRUS 

Aly  H.  Rasmy 

(Acarology  Unit,  National  Research  Centre,  Dokki,  Cairo,  UAR) 

The  citrus  brown  mite  Eutetranychus  orientalis  (Klein)  was  scarce  in  early 
summer  but  predators  were  unable  to  prevent  a  high  summer  peak  in  two  citrus 
orchards  in  Egypt.  The  peak  of  phytophagous  mites  was  below  the  economic  level. 


Fig.  1.  The  population  density  of  phytophagous  and  predaceous 
mites  on  orange  trees  in  Giza  orchard. 

1  —  E.  orientalis ;  2  —  T.  telarius ;  3  —  T.  californiens ;  4  —  Phytoseiids. 

The  predaceous  mites,  Typhlodromus  pyri  Scheuten,  Amblyseius  sp.,  T  y  deas 
kochi  Oud.  and  Prohematus  ubiquitus  (McG.)  appeared  to  be  important  in  the  biolo¬ 
gical  control  of  E.  orientalis  as  they  were  positively  correlated  with  its  population. 

The  population  density  of  Tydeus  californiens  Oud.  was  in  no  way  correlated 
with  that  of  E.  orientalis  so  it  was  not  considered  to  be  predaceous  on  citrus  mites 
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in  Egypt.  It  was  found  clustered  around  dead  mealy  bugs  where  it  was  probably 
feeding  as  a  scavenger.  Fleischner  and  Arakawa  in  California,  U.  S.  A.,  and  Baker 
in  the  Delta  region  of  Egypt  reported  this  species  to  be  a  plant  feeder.  The  preda¬ 
ceous  mites  T.  pyri  and  Amblyseius  sp.  were  grouped  in  fig.  1  under  the  heading 
«phytoseiids». 


Fig.  2.  The  population  density  of  phytophagous  and  predaceous 
mites  on  orange  trees  in  Taheer  Province  orchard. 

1  —  E.  orientalis’,  2  —  Tydeids;  3  —  Seiulus  sp. 


The  predaceous  mite  T.  kochi  was  found  in  small  numbers  in  the  Taheer  orchard 
so  it  was  grouped  with  P.  ubiquitus  for  convenience  in  plotting  in  fig.  2  under 
the  heading  «tydeids». 

The  effectiveness  of  the  predaceous  mites,  however,  appears  to  be  limited  by  some 
intrinsic  quality  in  their  biology.  There  is  considerable  movement  of  these  mîtes 
to  and  from  the  leaves  but  a  tendency  to  seek  sheltered  places  reduces  their  chances 
of  making  contact  with  the  prey.  The  mentioned  predaceous  mites  are  all  greatly 
reduced  in  numbers  during  the  winter.  In  consequence,  when  E.  orientalis  starts  its 
rapid  build-up,  the  predators  are  unable  to  increase  with  sufficient  rapidity  to  repress 
the  growth  of  the  phytophagous  mite  population. 


ABOUT  SUMMER  DORMANCY  AND  DIAPAUSE 
OF  DERMACENTOR  TICKS  ( IXOD1DAE ) 

I.  V.  Razumova-Nikitina  -  I.  B.  Pa3yMOBa-HHKHTiiHa 
(Institute  of  Medical  and  Technical  Microbiology ,  Moscow ,  USSR) 

Changes  in  behaviour  of  adults  during  prediapause  is  characteristic  of  many 
arthropodes.  Causes  of  these  changes  in  behaviour  and  their  connection  with  repro¬ 
ductive  inactivity  are  not  clear.  Estivating  insects  being  in  summer  in  a  state  of  pro¬ 
longed  dormancy  essentially  change  their  behaviour. 

The  period  of  estivation  of  Hypera  postica  is  characterised  by  reproductive  inacti¬ 
vity  etc.,  and  is  considered  to  be  a  true  diapause  (Guerra  a.  Bishop,  1962). 

Hungry  adults  of  Dermacentor  pictus  Herrn,  and  D.  marginatus  Sulz.  are  known 
to  be  in  state  of  relative  dormancy  in  summer,  engorged  females  have  a  prolonged 
delay  of  ovigenesis.  The  opinions  on  interrelations  of  both  phenomena  are  contradic¬ 
tory  (Belozerov,  1963 — 1967;  Alfeev,  1954;  Jashkul,  I960). 

In  D.  pictus  in  natural  conditions  of  Moscow  region  we  have  discovered  a  close 
connection  between  the  seasonal  development  of  dormancy  of  hungry  adult  ticks  and 
the  diapause  of  engorged  females  (during  experimental  feeding).  This  connection 
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is  expressed  in:  a)  constant  successive  development  of  both  phenomena  during 
the  season  in  different  years;  b)  constant  coincidence  of  the  time  of  maximum  deve¬ 
lopment  of  both  phenomena;  c)  coincidence  of  the  time  of  termination  of  dormancy 
of  hungry  ticks  with  the  decrease  of  duration  of  the  diapause  of  engorged  speci¬ 
mens;  d)  intensification  of  tendency  to  diapause  after  engorgement  in  dormant 
hungry  speciemens  (at  a  definite  period  of  the  season).  The  above  data  are  evidences 
of  physiological  connections  between  both  phenomena. 

In  our  opinion,  the  division  of  the  diapause  of  Dermacentor  into  that  of  hungry 
and  engorged  ticks  is  artificial.  The  state  of  potential  diapause  of  hungry  adult  ticks 
is  analogous  to  the  state  of  hungry  diapausing  adults  of  some  insects.  {Anopheles, 
Culex,  Colorado  potato  beetle,  etc.).  In  infed  diapausing  ticks  as  well  as  in  insects 
a  potential  reproductive  inactivity  is  noted  which  after  engorgement  passes  into 
a  real  delay  of  ovigenesis  and  the  level  of  consumed  oxygen  is  reduced  (Belozerov, 
1967).  There  occur  some  changes  in  endocrine  system  (Ioffe,  1965)  and  inactivity 
of  behaviour  is  noticed.  The  latter  can  be  regarded  as  the  change  in  behaviour 
of  adult  ticks  during  diapause  very  near  to  the  state  of  dormancy  of  estivating  insects. 

We  suggest  to  consider  the  state  of  potential  diapause  of  hungry  ticks  of  D.  pictus 
and  D.  marginatus,  including  the  dormant  state  as  the  same  phenomenon  of  «esti¬ 
vating  diapause»  (Hagen,  1962).  It  corresponds  to  the  state  of  estivation  of  Hypera 
postica,  Coccinella  calif ornica,  etc.  (Tombes,  1964;  Hagen,  1962),  is  regulated  by 
a  short  day  photoperiodic  response  and  is  in  conformity  with  the  conclusion  of  Tom¬ 
bes  (1965)  on  the  estivation  of  insects.  The  expression  «estivating  diapause»  reflects 
more  exactly  the  peculiarities  of  this  phenomenon,  including  both  the  state  of  pro¬ 
longed  summer  dormancy  (inactivity  of  behaviour)  and  all  peculiarities  of  diapause 
(potential  reproductive  inactivity,  etc.). 

Taking  into  account  a  certain  independence  in  the  development  of  inactivity 
of  behaviour  and  potential  reproductive  inactivity,  we  suppose  that  there  are  t\vo 
stages  of  the  phenomenon  of  diapause,  which  probably  is  regulated  by  various 
hormones  (see:  de  Wilde  a.  Stegwee,  1958). 


ECONOMIC  ASPECTS  OF  THE  BIOLOGY  AND  CONTROL  OF  THE  ORIENTAL 
FRUIT  MOTH,  GRA PHOLITHA  MOLESTA  BUSCK,  IN  THE  UNITED  STATES 

R.  W.  Rings 

(Department  of  Zoology  and  Entomology ,  Ohio  Agricultural  Research 
and  Development  Center,  Wooster,  Ohio,  U.S.A.) 

The  history  of  the  biology  and  control  of  the  oriental  fruit  moth,  Grapholitha 
molesta  Busck,  in  the  United  States  from  1913  to  the  present  was  reviewed.  This  friut 
pest  was  presumably  introduced  into  the  eastern  United  States  from  Japan  about  1913. 
The  species  reached  the  midwest  in  1938  and  by  1945  it  had  been  discovered  on  the 
west  coast.  When  inorganic  chemicals  failed  to  control  the  fruit  moth,  parasites 
of  the  fruit  moth  were  introduced  from  Japan,  Korea,  Europe  and  Australia.  None 
of  the  imported  parasites  became  permanently  established.  Several  native  parasites, 
particularly  Macrocentrus  ancylivorus  Rohwer,  became  important  natural  enemies 
of  the  fruit  moth  in  the  United  States.  Chemical  control  programs  using  DDT,  EPN, 
parathion  and  carbaryl  and  a  means  of  preventing  the  development  of  resistance 
in  the  fruit  moth  were  also  discussed. 


ZUR  POPULATIONSDYNAMIK  DER  KRIEBELMÜCKEN,  INSBESONDERE 
VON  BOOPHTHORA  ERY T ERO CEP HALA  UND  ODAGMIA  ORNATA 


W.  Rühm 

(Parasitolo gische s  Institut,  Hannover,  BRD) 

An  zwei  Beispielen,  den  Einfluss  des  Wasserstandes  auf  die  Mortalität  der  Eige¬ 
lege  von  Boophthora  erythro cephala  und  dem  der  Gelegeform  auf  die  Schlupfperiode 
und  -Verteilung  von  0  dag  mia  ornata  soll  die  Bedeutung  der  Funktionskreisanalyse 
für  Untersuchungen  zur  Populationsdynamik  der  Simuliiden  aufgezeigt  werden. 

Nach  dem  Eiablagetyp  legt  Boophthora  erythrocephala  die  Eier  vorwiegend  in 
grösseren  Fließgewässern  der  Niederungen  ab.  Die  Anzahl  potentieller  Eiablageplatze 
dieser  Art  wird  bestimmt:  a)  durch  die  Pflanzen  der  Uferzone  und  des  ufernahen 
Bereiches;  b)  durch  deren  Häufigkeit;  c)  durch  die  Schwankungen  des  Wasser¬ 
standes. 
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Während  der  Eiablageperiode  der  ersten  Generation  im  Frühjahr  ist  der  Pegel  der 
Flüsse  im  Bereich  der  Norddeutschen  Tiefebene  im  Durchschnitt  der  Jahre  ^relativ 
hoch.  In  dieser  Zeit  stehen  vor  allem  Uferpflanzen  (z.  B.  Phalaris  arundinacea)  als 
potentielle  Eiablageplätze  zur  Verfügung,  die  den  Wasserstandsschwankungen  nicht 
folgen  können.  Die  Mückengenerationen  ab  Juni  können  mit  senkendem  Pegel  und 
infolge  der  fortschreitenden  Entwicklung  der  aquatischen  Flora  auf  Pflanzen  ablegen 
(z.  B.  Potamogetón  fluitans ,  Nuphar  luteum ),  die  der  Wasserlinie  folgen.  Der  Kontakt 
zwischen  ihr  und  den  Gelegen,  die  der  ständigen  Benetzung  bedürfen,  wird  nicht 
unterbrochen.  Eier,  die  für  Tage  ausserhalb  der  Wasserlinie  geraten,  vertrocknen. 
So  beeinflussen  die  Wasserstandsschwankungen  die  Oszillationen  und  Fluktuationen 
von  Boophthora  über  die  Eiablageplatze  ,bzw.  die  Eigelege.  Besonders  häufig  geraten 
die  Frühjahrsgelege  ausserhalb  der  Wasserlinie.  Da  die  Eigelege  bis  zum  Schlüpfen 
der  Erstlarven  bei  den  im  Frühjahr  herrschenden  Wassertemperaturen  im  Durchschnitt 

8  Tage  benötigen,  gibt  die  8-Tageslinie,  die  am  Tag  der  Eiablage  angelegt  wird,  an: 

a)  wie  lange  und  wie  oft  die  Eigelege  den  Pegelschwankungen  ausgesetzt  waren; 

b)  ob  die  Erstlarven  überhaupt  die  Wasserlinie  erreichen  konnten. 

Die  Beeinflussung  der  Gelege  durch  die  Wasserstandsschwankungen  läßt  sich 
nach  drei  Kategorien:  normale  Entwicklung,  partieller  Ausfall  underschiedlichens 
Ausmasses,  totaler  Ausfall  abschätzen  (s.  spätere  Veröffentlichung).  Nach  edn  Ermitt¬ 
lungen  im  Aller-Leine-Gebiet  ist  der  mittlere  Beginn  der  Eiablageperiode  für  den 
25  IV,  das  mittlere  Ende  der  ersten  Generation  für  den  5  VI  anzusetzen.  Die  mittlere 
letzte  Apparenz  der  nulliparen  Weibchen  bzw.  Weibchen  mit  nur  einem  gonotrophi- 
schen  Zyklus  liegt  um  den  15  V.  Die  Auswertung  an  zwei  Flüssabschnitten  der  Aller 
in  der  genannten  42  Tagesperiode  ergab,  dass  von  1960  —  67  nur  an  wenigen  Tagen 
eine  ungestörte  Entwicklung  der  Eigelege  bis  zu  Erstlarven  möglich  war. 
Durchsschnittlich  war  an  weniger  als  V4  aller  Tage  die  Embriogenese  mehr  oder 
minder  ungestört,  an  weniger  als  V3  der  Tage  war  eine  Entwicklung  nicht  möglich. 
Der  Ausfall  nahm  nach  dem  15  V  zu,  wenn  die  Masse  der  nulliparen  Weibchen  Eier 
abgelegt  hatte.  Die  Unterschiede  innerhalb  der  einzelnen  Jahre  waren  beträchtlich. 
Wenn  auch  die  Methode  der  Erfassung  des  täglichen  Ausfalles  der  Eigelege  für 
eine  Prognose  noch  nich  ausreicht,  so  zeigt  sie,  daß  die  Abundanz  von  Boophthora 
in  einer  Periode  stark  wechselnden  Witterungscharakters  im  Frühjahr  durch  die 
Wasserstandsschwankungen  über  die  Eigelege  erheblich  beeinflusst  wird.  Das  Ausmass 
des  Ausfalles  wechselt  von  Jahr  zu  Jahr.  Diese  starke  Abhängigkeit  der  Entwicklung 
der  Eigelege  von  den  Wasserstanschwankungen  und  die  Alljährlich  starken  Unter¬ 
schiede  dürften  mitverantwortlich  sein,  daß  die  Boophthora  im  Aller-Leine-Gebiet 
in  sehr  verschieden  großen  Intervallen,  oft  erst  nach  Jahrzehnten  die  Dichte  erreicht, 
die  eine  Voraussetzung  für  Schadfälle  an  Weidetieren  ist. 

Der  Odagmia  orrcaia-Komplex  ( Odagmia  ornata  ornata )  bevorzugt  zur  Eiablage 
eine  turbulente,  schnelle  Strömung  vorwiegend  in  Bächen.  Die  Eier  werden  gesellig 
in  Klumpen  abgelegt.  Im  Gegensatz  zu  Boophthora  werden  die  günstigen  Eiabla¬ 
geplätze,  die  in  den  Niederungsbächen  über  lange  Zeitperioden  relativ  selten  sein 
können,  auch  über  mehrere  Tage  hinweg  aufgesucht  und  die  Eier  an  die  alten 
Klumpen  unmittelbar  angelegt.  Bei  Niedrigwasser  (z.  B.  im  Sommer)  mit  geringer 
Turbulenz  entstehen  bei  entsprechendem  Individuendichte  große  Eiklumpen  an  we¬ 
nigen  Stellen  eines  Baches,  bei  hohem  Wasserstand  (z.  B.  im  Frühjahr)  sind  die 
Klumpen  wesentlich  kleiner  und  stärker  verteilt.  Aus  den  gleichaltrigen,  flächenhaft 
auf  der  Unterlage  liegenden  Boophthora-Eierii  schlüpften  die  Erstlarven  bei  15°  G 
innerhalb  von  9  Tagen.  Nach  einem  Tag,  vom  Schlüpfbeginn  an  gerechnet,  waren 
bereits  rund  75%  der  LI  geschlüpft,  nach  drei  Tagen  95%,  während  der  Rest  sich 
auf  die  nachfolgenden  Tage  verteilte.  Ein  annähernd  gleichgroßes,  aber  klumpenfor- 
miges  Gelege  von  Odagmia  benötigte  eine  vierzehntägige  Schlüpfperiode.  Nach  einem 
Tag  waren  rund  44%,  nach  drei  Tagen  rund  71%,  nach  9  Tagen  erst  95%  geschlüpft. 
Bei  flächenhaft  zerteilten  Odagmia- Gelegen  dauerte  die  Schlüpfperiode  ebenfalls  nur 

9  Tage.  Schon  nach  einem  Tag  waren  80%  der  Larven,  nach  3  Tagen  bereits  95% 
geschlüpft.  In  einem  Sammelgelege  unterschiedlichen  Alters  betrug  die  Schlüpfpe¬ 
riode  22  Tage.  Hier  waren  nach  einem  Tag  erst  6%  der  Larven,  nach  weiteren  drei 
Tagen  33%,  nach  15  Tagen  95%  geschlüpft.  Bei  einer  flächenhaften  Verteilung  dieser 
Gelege  betrug  die  Schlüpfperiode  nur  noch  10  Tage.  Nach  einem  Tag  hatten  schon 
22%,  nach  drei  Tagen  80%  und  nach  fünf  Tagen  95%  der  Larven  die  Eihüllen  ver¬ 
lassen.  Auch  im  Freiland  konnte  mit  Hilfe  von  Markierungsversuchen  eine  entspre¬ 
chende  Beeinflussung  der  Schlüpfverteilung  und  -période  durch  die  Gelegeform  und 
große  festgestellt  werden.  Aus  großen  Gelegen  schlüfpten  noch  vier  Wochen  nach 
der  letzten  Eiablage  die  Erstlarven.  Die  Einzelgelege  von  Boophthora  schlüpften  inner¬ 
halb  eines  Uferbereiches  diskontinuierlich,  die  der  Odagmia  annähernd  kontinuier¬ 
lich.  Auf  Grund  dieser  Zusammenhänge  liegen  die  Entwicklungsstadien  der  Odagmia- 
Populationen  und  Generationen  zeitlich  weiter  auseinander  als  die  der  Boophthora. 
Die  relativ  weite  Streuung  der  einzelnen  Larvenstadien  von  Odagmia  kann  bis  zu 
Beginn  der  Schlüpfperiode  im  Frühjahr  nicht  synchronisiert  werden.  Unter  der  Vo¬ 
raussetzung,  dass  es  einer  grossen  Anflugdichte  der  Mücken  in  kurzer  Zeit  bedarf, 
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um  Schäden  an  den  Weidetieren  zu  verursachen,  müsste  infolge  dieser  Schlüpfvertei- 
lung  Odagmia  eine  sehr  große  Abundanz  erreichen,  damit  diese  zeitliche  Dispersion 
kompensiert  wird.  Eine  Akkumulation  der  geschlüpften  Imagines  über  Wochen 
bis  zu  Beginn  des  Weideaustriebes  konnte  nicht  beobachtet  werden.  Auch  die  ver¬ 
mutlich  größere  Speichelmenge  der  Odagmia- Weibchen  im  Vergleich  zu  Boophthora, 
scheint  für  den  Schadfall  in  Anbetracht  des  verteilten  Anfluges  nicht  auszureichen. 


ON  SOME  HOST-PARASITE  ADAPTATIONS  IN  SCALES 
AND  CHALCIDOIDS  ( HOMOPTERA ,  COCCIDAE ;  HYMENOPTERA ,  CHALC1D01DEA ) 

A.  A.  Saakjan-Baranov  a — A.  A.  CaaKHH-EapaiiOBa 
(Zoological  Institute,  Acad.  Sci.  USSR,  Leningrad,  USSR) 

Relations  appearing  in  the  course  of  concomitant  evolution  between  scales  as 
hosts  and  chalcidoids  as  their  parasites  complicated  by  hyperparasitism  gave  rise 
to  some  morphobiological  and  physiological  adaptations  providens  a  relative  balance 
and  preservation  of  species  of  the  host-parasite  system. 

Different  forms  of  adaptations  were  found  between  the  12  species  of  scales  from 
genera  of  family  Coccidae  ( Pulvinaria  Targ.,  Coccus  L.,  Sphaerolecanium  Sulc,  Saisse- 
tia  Depl.,  Parthenolecanium  Sulc,  Eulecanium  Ckll.,  Rhodococcus  Borchs.)  and  their 
parasites  (20  species  belonging  to  Miscogasteridae ,  Aphelinidae,  Encyrtidae  and  some 
other  families)  studied  by  us. 

The  adaptations  of  parasites  depend  on  the  extent  of  specificity  of  their  feeding 
habits  (mono-,  oligo-  and  polyphagy)  and  the  specialization,  coincidens  with  definite 
phases  and  stages  of  the  host  organism  and  localisation  within  in  (solitary:  Encyrtus 
lecaniorum  (Mayr),  Coccophagus  lycimnia  (Walk.),  or  gregarious:  Microterys  flavus 
How.,  Metaphycus  luteolus  Timb.,  M.  insidiosus  Merc.,  Blastothrix  confusa  Erd., 
B.  britannica  meridionalis  Sug.  and  many  others),  adapted  to  sources  of  feeding 
(only  haemolymph,  or  from  the  host’s  fluids  and  other  host’s  tissues  and  organs, 
or  only  eggs). 

Feeding  habits  define  the  types  of  parasitism  of  chalcidoids.  Most  common  is  ty¬ 
pical  endoparasitism  of  the  preimaginal  stages  of  Encyrtidae  ( Microterys  Merc., 
Blastothrix  Mayr,  Discodes  Foerst.,  Metaphycus  Merc,  and  others)  and  non-typical 
endoparasites,  and  males  —  as  secondary  endo-  ( Coccophagus  scutellaris  Dalm.) 
or  ecto-  (C.  lycimnia  Walk.)  parasites.  Only  some  of  the  genus  Microterys  Thoms. 
(M.  sylvius  Daim.,  M.  praedator  Sug.)  possess  predatoriness.  The  preimaginal  stages 
of  these  species  devour  eggs  laid  under  the  female  body  of  host  ( Parthenolecanium 
corni.  Bouché,  P.  persicae  F.,  P.  rufulum  Ckll.,  Eulecanium  mali  (Sehr.),  Rhodococcus 
turanicus  (Arch.)  and  some  others). 

Finally  one  will  often  seen  the  usual  hyperparasitism  of  chalcidoids  (secondary 
ectoparasitism:  Pachyneuron  solitarium  Hort,  and  Marieta  pietà  Andre  and  secondary 
endoparasitism:  Cheiloneurus  claviger  Thoms,  and  Ceropterocerus  mirabilis  Westw.). 

The  different  types  of  parasitism  affect  the  manner  of  egg  laying,  respiration, 
pupation  as  well  as  the  form  of  the  eggs,  of  respiratory-,  secretory-  and  excretory 
systems  of  the  preimaginal  stages  of  chalcidoids. 

In  typical  endoparasites  the  two-bodied  eggs  laid  inside  the  host  body  are  fixed 
on  the  dorsal  side  as  a  bulb.  The  specific  aeroskopic  band  of  the  egg  supplies  atmos¬ 
pheric  oxygen  to  embryons  and  larvae.  The  primary  stage  larvae  are  metapneustic 
and  last  stage  larvae  are  peripneustic.  The  form  of  the  female  eggs  is  different  from 
that  of  the  male  egg.  Female  eggs  are  laid  freely  in  the  host  body.  The  respiratory 
system  of  first  larval  stages  is  closed  (the  respiration  is  apneustic)  whereas  the 
respiratory  system  of  the  third  larval  stage  is  open  (the  respiration  is  peripneustic). 
The  male  eggs  of  this  group  and  those  of  typical  hyperparasites  are  laid  on  the 
body  or  inside  the  body  of  the  mature  and  full-fed  larva  of  the  primary  parasite 
which  is  inside  the  host-scale  body.  The  larval  respiratory  system  is  well  developed. 
They  use  the  oxygen  which  is  inside  the  perishing  scale-host. 

The  peculiar  adaptation  to  cocoon  formation  in  the  living  host  body  is  cocoon¬ 
like  transporent  membrane  —  secrete  of  labial  and  ileal  glands  of  primary  parasite 
larvae.  Labial  glands  whose  secretion  forms  a  cocoon-like  membrane  are  found  in  all 
species  of  scale  host  chalcidoids  parasites  whereas  ileal  glands  are  found  in  grega¬ 
rious  parasites  only.  Ileal  glands  are  two  pairs  of  Malpighian  tubules  which  have 
changed  their  form  and  function  in  the  process  of  secondary  adaptation  of  gregarious 
species.  The  secretion  of  ileal  glands  consolidates  the  cocoon-like  membrane  formed 
by  labial  glands  thus  protections  the  adjacent  individuals  during  the  metamorphic 
period  of  life  cycle.  Species  without  ileal  glands  (solitary)  have  twice  as  many 
Malpighian  tubules. 
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Four  perforations  are  formed  by  solitary  parasites  in  places  of  cocoon  contact 
with  the  main  respiratory  trunk  of  the  scale-host  as  an  adaption  for  supplying  air 
to  the  pupa. 

Predatorism  must  be  considered  a  secondary  adaptation  of  endoparasitic  En- 
cyrtidae  which  have  changed  their  localization  and  source  of  feeding  in  the  host, 
for  alongside  with  new  characteristics  they  preserve  the  old  ones. 

The  biological  adaptation  of  endoparasitic  chalcidoids  is  the  short  period  of  their 
preimaginal  development  which  coincides  with  the  period  of  the  host  scale  develop¬ 
ment,  as  well  as  the  maturation  of  the  parasite  which  coincides  with  host  stage 
favourable  for  infection. 

As  a  reaction  to  the  parasite  infection  the  scale  host  develops  its  own  adap¬ 
tations  which  help  to  preserve  the  species  in  nature.  The  chief  of  them  are  a  rather 

high  fertility  as  compared  with  the  parasites,  short  terms  offspring  breeding,  ending 
before  the  destruction  of  the  host  by  the  parasite  and  before  the  host  dies;  phago- 

cytous  reaction  of  haemolymph  i.  e.  incapsulation  of  extra  eggs  laid  by  the  one 

parasite  or,  more  often,  by  several  different  species;  protective  reaction  i.  e.  intesified 
formation  and  concentration  of  haemocites  of  an  unusual  type  (gigantic  spindle- 
shaped  phagocytes,  pear-shaped  teratocytes  and  anomalous  pro-  and  macronucleo- 
cytes)  in  perforated  localities  and  around  to  parasite  larvae  diapausing  inside 
the  host. 

The  infected  scale  grows  and  breathes  more  intensively;  the  infected  host  indi¬ 
viduals  are  bigger  then  the  sane  ones.  Near  the  parasite  spiracles  are  concentrated 
big  respiratory  branches  of  the  host  and  a  great  number  of  symbionts. 


9HTOMOOATHH  JIHHHHOK  MYX-KTHPEtf  (DIPTERA,  ASILIDAE) 

B  CBH3H  C  nOBBIIIIEHHEM  nPOßyKTHBHOCTH  BH0rE0I(EH030B 

V.  G.  Schurovenkov  —  B.  T.  IIIypoBeHKOB 
(Kypcnuü  cejibCK0X03nücT6eHHbiü  UHCTUTyr,  CCCP) 

B  IlajieapKTHKe  b  HacToam¡ee  BpeMH  H3BecTH0  okojio  1000  bhaob  KTBipen,  h3  ko- 
TOpblX  JIHUHHKH  OHHCaHBI  TOJIBKO  flJIH  25.  HMarHHaJIBHBie  H  JIHHHHOHHBie  CTa^HH  KTBI- 
pen  Hepe^KO  ÖBiBaiOT  MHorouncjieiiHBiMH  h  mvieiOT  öojiBmoe  3Haueime  b  aKOHOMHKe 
npnpo^ti. 

HaMH  ycTaHOBjieHo,  uto  jihhhhkh  Handojiee  pacnpocTpaHeHHLix  n  npeodjiaflaionjiix 
b  JiecocTenn,  CTenn  h  nycTBiHHOH  CTenn  KTBipen  Machimus  cingulatus  Flln.,  Lepto- 
gaster  cylindrica  Deg.,  Stenopogon  albociliatus  Herrn.,  Epitriptes  tugajorum  Lehr 
h  Æpyrne  hbjihiotch  3HT0M0$araMH  h  nnmeBapeime  y  hhx  H^eT  sKCTpanHTecTHHajiBHO. 
PoTOBLie  nacTH  y  jihhhhok  uacrauHo  pe^yijHpoBaHLi,  ho  xopomo  pa3BHTLi  cjiioHHBie 

Hiejie3Bi. 

Onpe^ejieHHe  jihhhhok  KTBipen  hpoh3boahjiocb  no  B3pocjiBiM  CTaAHHM.1  Jfjin  3Toro 
hx  BBiKapMJiHBajiii  3a  euer  jiiihhhok  mejmyHOB  hjih  HJiacTHHuaToycBix  JKynoB  Ha  CTe- 
pnjiH30BaHH0M  yBJia>KHeHHOM  cjioe  necna  b  ct6kjihhhbix  6amcax  hjih  b  uanraax  neTpn 
jieTOM.  3/]¡ecB  ohh  HopMajiBHo  pa3BHBajincB,  oKyKJiHBajiHCB  h  npeBpaipajiHCB  b  HMaro. 

JIhhhhkh  KTBipen  oueHB  hoabhîkhbi,  oÖHTaiOT  b  3eMJie  hjih  hoa  pa3JinuHBiMH 
npiiKpBiTHHMii  Ha  noBepxHOCTH  nouBBi.  B  pBixjiOH  nouBe  ohh  MoryT  nepe^BHraTBcn 
MeJKJiy  KOMBHMII  3eMJIH,  a  B  ynJIOTHeHHOH  —  HO  rOTOBBIM  CKBaJKHHaM,  r^e  OTBICKHBaiOT 
JKepTB  —  JIHHHHOK  H  KyKOJIOK  HJiaCTHHHaTOyCBIX  ÎKyKOB,  EgeJIKyHOB  II  AP-  B  OHBITe 
C  MHOrOKpaTHBIMH  nOBTOpHOCTHMII  Hepe3  CTeKJIHHHBie  CTeHKH  CaflKOB  6  BUIO  BH^HO, 
nan  jihhhhkh  Machimus  cingulatus  h  AP-  aTanyiOT  JKepTBy.  J^aîKe  ot  OAHoro  Mrno- 
BeHHoro  yKOJia  potobbix  uacTeii  jihhhhkh  KTBipn  mepTBa  CTaHOBHTcn  HenoABH>KHoii. 
Ot  npoKOJiOB  xhthhoboto  nonpoBa  nrjioä  AOÖBina  ocTaeTcn  aghtojibhoh.  B  onBiTe 
A.  B.  BaAyjiHHa  ot  ynojia  pyKii  uejioBena  potobbimh  uacTHMH  jihhhhok  Leptogaster 
cylindrica  Ha  ynacTKax  c  tohkoh  Konmn  noaBJineTcn  KpacHOBaToe  nnTHo  c  eABa 
3aMeTHon  uepHOH  tohkoh  b  u;eHTpe,  npn  stom  omymaeTca  3yA,  npoAOJUKaiomnncn 
HeCKOJIBKO  uacoB. 

JIhhhhkh  KTBipeii  6ojiee  npo>KopjiHBBi  npn  Ae^nrprre  BJiarn  b  noHBe.  nosTOMy  nx 
3HT0M0(J)arHH  CJiyJKHT  BaHiHBIM  aAänTHBHBIM  CBOHCTBOM  A^H  HepeJKHBaHHH  IieAOCTaTOH- 
Horo  yBJiaHmeHHH.  OAHaKo  HHorAa  jihhhhkh  yMepmBJimoT  JKepTBy,  ho  ne  niiTaioTCH 
eio.  nosTOMy  ohh  ymiHTOHiaiOT  HîepTB  OojiBme,  ueM  hm  TpeOyeTCH  a^h  HHTaHHH.  B  onBire 
JIHHHHKH  KTBipen  He  HHTajIHCB  HH  ÎKHBBIMH  HaCTHMH  paCTeHHH,  HH  HX  OCTaTKaMII. 

B  CnOnpcKOM  3aypajiBe  MeniAy  JiecHBiMH  kojikamh  OTHOCHTejiBnan  3acejiemiocTB 
nojien  JiiiHHHKaMH  L.  cilindrica  cocTaBJiHJia  76%,  a  b  cBipTOBOH  CTenn  3aBOjrau>H  jih- 
HHHKaMH  Machimus  cingulatus  —  66%.  Ilpn  noHBeHHBix  oöcjieAOBamiHX  nojieii  b  Mae 
n  nume  b  onarax  npoBOJioHHHKOB  HHCJiemiocTB  jihhhhok  KTBipen  ÖBiJia  ot  0.2  ao  4  3K3. 


1  Bhabi  KTBipen  onpeAeJieHBi  A.  A.  IÏÏTaKejiBÔeproM  ii  n.  A.  JlepoM. 


553 


na  1  M2.  Ha  nojiax,  r^e  oömaiOT  jihuiihkii  KTBipea,  uncjiennocTB  jihuhhok  m¡ejiKyHOB  n 
njiacTniinaToycLix  /KyKOB  6mia  b  3 — 8  pa3  Mentine  no  cpaBiieHHio  c  ònoTonanii  6e3 

XHEH¡HnKOB. 

TaKHM  o6pa30M,  jinunHKH  KTtipen  b  CTennx  hbjihiotch  BajKHtiMH  xnmiiHKaMH. 
OHn  MoryT  conpamaTt  HiicJieHHOCTt  nonBOodirraioiHHx  BpeAHTeJieii  Ha  flecHTKii  npo- 
penTOB.  B  iiacTOHrgee  BpeMH  neoöxo,u;nMLi  corjiacoBaHHtie  ffencTBHn  amoMOJioroB 
H  TOKciiKOJioroB  no  npnMeHemiio  xnMHnecKoro  n  önojiornuecKoro  MeTO^OB,  Tan  Kan 
3HannTejiBHoe  pacmnpeHne  MacniTaöoB  npuMenemm  xnMHuecKHX  cpe/jcm  öoptöti 
BJieneT  sa  coöon  yHHUTOJKeHne  3HTOMO(|)aroB  nHceKTnn;nfl¡aMH. 


DETERMINATION  UND  LIMITATION  DER  ABUNDANZEN 
YON  INSEKTEN-POPULATIONEN 

F.  Scliwerdtfeger 

(Forstliche  Fakultät  der  Universität  und  Niedersächsische  Forstliche 

Versuchsanstalt  in  Göttingen,  BRD) 

Seit  den  zwanziger  Jahren  unseres  Jahrhunderts  sind  mindestens  15  diskutable 
Theorien  entwickelt  worden,  welche  die  Abundanzdynamik  tierischer  Populationen 
ursächlich  erklären  wollen  (Schwerdtfeger  1968).  Es  wird  der  Versuch  unternommen, 


die  in  diesen  Theorien  vertretenen  unterschiedlichen  Meinungen  der  Autoren  zusammen 
mit  neuen  Erkenntnissen  zu  einer  umfassenden  Theorie  zu  integrieren.  Ausgangsbasis 
ist  das  kybernetische  Prinzip  der  Rückkoppelung  (Wilbert  1962)  :  ein  Instwert  (z.  B. 
die  Innentemperatur  eines  Kühlschranks)  wird  durch  Störgrößen  (die  höhere  Außen¬ 
temperatur)  ständig  verändert,  durch  jede  Änderung  wird  über  eine  Regelwerk 
(den  Thermostaten)  ein  Stellwerk  (das  Kühlaggregat)  in  Tätigkeit  gesetzt,  welches 
den  Istwert  zum  Sollwert  (zur  verlangten  Innentemperatur)  hinführt. 
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Die  an  der  Abundanzdynamik  beteiligten  Vorgänge  sind  schematisch  in  der 
Abbildung  zusammengefaßt.  Istwert  ist  die  jeweilige  Abundanz.  Als  Störgrößen, 
welche  primär  ihre  Fluktuation  verursachen,  fungieren  Fertilität  und  Immigration, 
indem  sie  die  Dichte  heben,  sowie  Mortalität  und  Emigration,  indem  sie  senken. 

Die  Amplitude  der  Fluktuation  muß,  wenn  die  Population  bestehen  bleiben  soll, 
begrenzt  sein.  Sie  ist  quasi  als  Sollwert  determiniert,  nach  unten  äußerstenfalls  durch 
die  Mindestdichte,  welche  das  Fortbestehen  der  Population  gewährleistet,  nach  oben 
durch  die  Kapazität  der  Umwelt.  Diese  wird  bestimmt  durch  das  jeweilige  Gesamt¬ 
angebot  an  Requisiten  und  die  Fähigkeit  der  Tiere,  es  zu  nutzen,  oder  durch  das 
am  Ort  mögliche  Minimum  an  Feindinwirkungen.  Die  Umweltkapazität  und  damit  die 
Amplitude  der  Fluktuation  kann  fix  oder  variabel  sein.  Fix  ist  sie  für  eine  Population 
von  Buchenspinnern,  die  soweit  wachsen  kann,  wie  der  Buchenbestand  Nahrung  liefert; 
variabel  ist  sie  für  Borkenkäfer,  die  in  sturmgeworfenen  Bäumen  brüten  und  in  die¬ 
sem  Jahr  2,  im  nächsten  nach  heftigen  Winterstürmen  100  und  im  übernächsten  Ì0 
bruttaugliche  Stämme  finden.  Die  Änderung  der  Determination  war  in  diesem 
Fall  eine  Änderung  der  Umwelt;  sie  kann  auch  in  einer  Änderung  der  durch  An¬ 
sprüche  und  Leistungen  gekennzeichneten  Konstitution  der  Population  bestehen:  es  ist 
im  Endeffekt  dasselbe,  ob  mehr  Brutraum  angeboten  oder  weniger  beansprucht  wird. 
Neben  der  zufälligen  gibt  es  eine  gesteuerte  und  eine  eigentätige  Variabilität  der 
Amplitude.  Gesteuert  wird  sie  z.  B.  durch  den  saisonalen  Rhythmus  des  Klimas: 
die  Dichteschwankungen  von  Tsetsefliegen  liegen  in  der  Regenzeit  auf  höherem  Ni¬ 
veau  als  in  der  Trockenzeit.  Eigentätig  verändert  ein  spezifischer  entomorphager 
Parisit  die  Dichte  des  Wirtsinsekts  und  damit  das  Requisitangebot. 

Die  Fertilität  such  die  Abundanz  zu  heben.  Mit  steigender  Abundanz  werden 
als  Regelwerk  zunehmend  dichteabhängige  Faktoren  wirksam.  Im  einfachen  Regel¬ 
kreis  vollziehen  allein  vollkommen  dichteabhängige  Faktoren  die  Regulation.  In  kom¬ 
plexen  Regelkreis  halten  zufällige  Einflüsse  und  verzögert-dichteabhängige  Faktoren 
die  Dichte  längere  oder  kürzere  Zeit  auf  niedrigem  Niveau;  gelegentlich  muß  ein 
echt  regulatorischer  Faktor,  sozusagen  als  Notbremse,  eingreifen,  um  ein  trotzdem 
drohendes  Überschrittenwerden  der  oberen  Dichtegrenze  zu  verhindern.  Der  Effekt 
der  limitierenden  Faktoren,  in  Sinne  eines  Stellwerks,  besteht  in  Minderung  von 
Fertilität  und  Immigration  und  Steigerung  von  Mortalität  und  Emigration. 

Die  fluktuationserzeugenden  Vorgänge  resultieren  in  einer  Gleichgewichtsdichte: 
Zu-  und  Abgang  halten  einander  die  Waage.  Das  Niveau  der  Gleichgewichtsdichte 
liegt  verschieden  innerhalb  des  Schwankungsbereichs  und  entspricht  annähernd  dem 
langfristigen  Durchschnitt  der  tatsächlichen  Dichten. 


THE  OSMOREGULATION  AND  DISTRIBUTION  OF  TWO  SPECIES 

OF  CENOCORIXA  ( HEMIPTERA ) 

G.  G.  E.  Scudder 

(Department  of  Zoology,  University  of  British  Columbia, 

Vancouver,  Canada) 

The  distribution  of  two  species  Cenocorixa  bifida  (Hung.)  and  C.  expleta  (Uhler) 
in  central  British  Columbia  has  been  studied.  Field  collections  show  that  these  two 
species  do  not  always  co-occur.  C.  bifida  is  found  in  waters  with  a  conductivity 
between  27  and  20  000  micromhos/cm  (at  25°  C),  while  C.  expleta  is  found  only 
in  waters  with  conductivity  between  5000  and  30  000  micromhos/cm.  The  distribution 
appears  to  correlate  with  conductivity  and  hence  salinity,  and  so  the  osmoregulatory 
ability  of  the  two  species  has  been  studied. 

Adult  insects  were  collected  from  natural  waters  and  placed  in  known  con¬ 
centrations  of  a  single  water  (Long  Lake).  After  acclimation  for  72  hours  at  5°C, 
haemolymph  samples  were  taken  and  the  freezing  point  depression  of  the  haemo- 
lymph  (Al0  C)  and  medium  (A^,°  C)  determined  by  the  cryoscopic  method  of  Ramsay 

and  Brown  (1955). 

It  is  evident  that  both  species  hyperregulate  in  fresh  and  low  salinity  water 
and  the  degree  of  regulation  is  the  same  in  the  two  species  (see  the  figure).  A  sig¬ 
nificant  difference  is  seen  in  the  osmoregulation  of  the  species  in  more  saline 
media.  C.  bifida  is  unable  to  hyperregulate  above  A5°  C=0.9.  However, 

C.  expleta  can  hyperregulate  the  haemolymph  as  a  constant  level  above  that  of  the 

medium  over  the  renge  A¿.°  C  =  0.67  to  1.26;  C.  bifida  on  the  other  hand  does  not 

demonstrate  this  regulatory  ability. 

Values  to  the  right  of  the  isosmotic  line  in  both  species  are  not  representative 

of  the  whole  population  because  they  comprise  only  the  few  insects  that  survive 
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at  these  concentrations.  These  latter  values  schould  not  he  compared  with  the  other 
data,  but  are  included  to  demonstrate  that  the  survivors  in  the  two  species  do  attempt 
to  hyporegulate  in  these  media  and  they  do  so  at  different  levels. 

Experiments  on  survival  indicate  that  at  5°C  unfed  C.  bifida  survive  only 
4.9±0.64  days  at  A^,0  G  =  0.95  (compared  with  40.4±6.2  days  at  A£°C  =  0.92), 

while  C.  expleta  survives  for  94.6±9.2  days  at  A£?°C  =  1.29,  but  lives  only 
5.1  +  0.58  days  AÆ°G  =  1.45  (Scudder,  1968).  These  data  show  that  at  the  point 


Curves  showing  osmoregulation  in  two  Cenocorixa  species. 
Points  on  curve  show  mean  plus  95% . 
Confidence  interval. 


at  which  the  osmoregulation  curve  for  both  species  crosses  the  isosmotic  line, 
there  is  a  marked  reduction  in  survival. 

The  upper  limit  of  distribution  of  these  two  Cenocorixa  in  the  saline  waters 
in  central  British  Columbia  is  evidently  set  by  the  limit  of  hyperregulation  in  these 
species,  and  further  the  difference  in  distribution  in  the  upper  salinities  is  due 
to  differences  in  this  osmoregulatory  capacity. 

It  is  shown  that  adults  of  both  species  can  regulate  to  the  same  extent  in  the 
fresh  and  low  salinity  waters,  yet  only  C.  bifida  occurs  naturally  in  these  waters. 
The  absence  of  C.  expleta  in  these  latter  waters  does  not  appear  to  be  due  to  a  lack 
of  osmoregulatory  ability  in  the  adult. 


SEASONAL  MIGRATION  OF  COCCINELLIDS  AS  A  MANIFESTATION 

OF  HABITAT  CHANGES  PRINCIPLES 

V.  P.  Semyanov  —  B.  n.  CeMLHHOB 
(Zoological  Institute,  Acad.  Sci.  USSR,  Leningrad,  USSR) 

Migration  and  accumulation  of  Coccinellidae  during  the  wintering  period  are 
regarded  as  a  most  spectacular  phenomenon  in  the  biology  of  species.  The  entire 
variety  of  different  types  of  accumulations  may  be  subdivided  into  two  large  groups: 
accumulations  in  plain  and  mountain  areas.  In  plains  of  the  European  part  of  the 
USSR  aggregations  are  formed  by  such  species  as:  Coccinella  septempunctata  L., 
C.  quinquepunctata  L.,  Coccinula  quatuordecimpustulata  L.,  Hippodamia  tredecim- 
punctata  L.  and  a  series  of  others.  Ithone  mirabilis  Motsch.  and  Leis  axyridis  Pall, 
spend  their  wintering  period  in  the  hills  of  the  Far  East;  Brumus  octosignatus  Gebl. 
and  Semiadalia  undecimnotata  Schneid,  migrate  for  the  winter  season  to  the  moun¬ 
tain  area  of  Middle  Asia;  Adalia  bipunctata  L.,  A.  fasciatopunctata  Fald.,  Coccinella 
septempunctata  L.  and  Synharmonia  conglobata  L.  winter  in  the  hills  of  south-east 
Kazakhstan;  Coccinella  septempunctata  L.  form  aggregations  in .  the  hills  of  the 
Crimea;  Hippodamia  convergens  Guerin,  Coccinella  novemnotata  Herbst,  and  Hyper- 
aspis  binotata  Say.  are  observed  in  California  and  Oregon  of  U.  S.  A. 
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In  Middle  Asia  and  south-east  Kazakhstan,  California  and  Oregon  the  wintering 
of  Coccinella  appears  to  be  impossible  as  a  result  of  frequently  occuring  warm 
periods  which  break  into  the  winter  period;  the  intervention  of  warm  periods  causes 
«reactivation»  and  destruction  as  a  result  of  excessive  consumption  of  fat  reserves. 
In  the  Far  East  wintering  proves  to  be  impossible  owing  to  other  reasons.  In  this 
area  winters  are  very  severe  (the  diurnal  temperatures  are  from  —15  to  —  20°  C 
and  even  lower)  with  scarce  snow  falls  (the  height  of  the  snow-cover  is  25—50  cm). 
Under  these  conditions  involved  with  severe  withering  winds,  the  species  wintering 
in  plains  would  have  probably  been  connected  with  considerable  risks. 

All  Coccinella  species  encountered  within  the  European  area  of  the  USSR,  ac¬ 
cording  to  their  type  of  wintering  may  be  subdivided  into  two  groups.  The  first 
group  is  composed  of  species,  which  have  a  cycle  of  development  occuring  within 
arboreal  and  shrub  vegetation  (deciduous,  mixed  and  coniferous  woods,  parks,  gar¬ 
dens  and  forest  belts)  fails  to  form  aggregations  and  does  not  migrate  to  wintering 
sites  for  they  can  find  favourable  conditions  for  wintering  in  reproduction  stations. 
The  second  group  consists  of  species  forming  wintering  aggregations;  their  entire 
cycle  of  development  proceeds  as  a  rule  within  the  grass  vegetation. 

Many  stations  with  grass  vegetation  are  characterized  in  autumn,  particularly 
in  spring  during  the  thawing  period,  at  least  in  the  non-chernozem  zone,  by  extremely 
high  humidity.  Practically  most  of  the  meadow  stations  appear  to  be  flooded  with 
water  in  spring.  This  situation  lasts  for  some  time  and  it  disables  the  wintering 
of  these  species  in  sites  of  development.  Hence,  Coccinella  are  forced  to  change 
their  habitats  for  wintering.  Optimal  hydro-thermic  conditions  for  the  wintering 
of  Coccinella ,  where  they  assemble  by  the  end  of  summer,  are  observed  in  the 
southern  and  south-western  edges  of  pine  woods  in  elevated  areas. 

The  recently  established  type  of  estivation  characteristic  of  desert  Coccinella 
species  seems  to  be  originated  by  the  absence  of  physiological  adaptations  for  the 
survival  throughout  the  draught  period.  This  situation,  in  accordance  with  the  re¬ 
quirements  of  the  species  ecological  standard,  enforces  it  to  change  its  habitat. 
And  in  this  case  the  very  essence  of  the  phenomenon  is  very  much  alike  the  situation 
observed  above,  namely,  the  impossibility  of  the  species  survival  throughout  the 
unfavourable  period  of  the  year  in  sites  of  their  development. 

Thus,  in  all  the  reviewed  cases  there  is  a  strikingly  pronounced  seasonal  change 
of  stations.  The  law  of  station  shifts  was  formulated  by  G.  J.  Bey-Bienko  back 
in  1930  and  was  subsequently  developed  into  the  principle  of  habitat  shifts.  This 
concept  is  of  general  biological  significance.  Seasonal  shift  of  stations  in  Coccinella 
may  be  regarded  as  a  particular  manifestation  of  the  principle  of  habitat  shifts 
known  as  «the  law  of  Bey-Bienko». 


ECOLOGY  OF  THE  DIASPINE  SCALE  PHENACASPIS  PINIFOLIAE  FITCH 

IN  THE  PROVINCE  OF  QUEBEC 


M.  L.  Sharma,  P.  Martel 

(Department  of  Biology,  University  of  Sherbrooke ,  Canada) 

The  indigenous  diaspine  scale  of  pines  Phenacaspis  pinifoliae  Fitch,  is  widely 
distributed  in  most  of  the  United  States,  the  northern  part  of  Mexico  and  in  southern 
parts  of  Canada.  Five  coniferous  hosts  are  most  mentioned  in  literature.  They  are 
Pinus  strobus  L.,  P.  austriaca ,  P.  sylvestris,  P.  mugho  and  P.  resinosa. 

In  the  eastern  townships  of  Quebec  this  scale  greatly  infests  P.  sylvestris  and 
P.  mugho.  It  has  been  observed  from  its  simple  State  of  contamination  (with  1  scale 
per  0.85  mm).  The  greater  infestation  not  only  weakens  the  plants  but  gives  an  un¬ 
desirable  appearance  to  them. 

In  Quebec,  as  in  other  parts  of  Canada,  there  is  only  one  generation  per  annum 
with  five  development  stages  —  the  crawlers,  the  lst-stage  larva,  first  stage  female, 
2d  stage  female,  the  3d  stage  female  and  the  eggs.  This  cycle  begins  near  12th  June 
and  is  completed  towards  22d  August. 

In  most  of  the  United  States  two  generations  per  annum  have  been  mentioned 
except  for  certain  places  where  some  authors  mention  only  one  generation.  This  dif¬ 
ference  in  number  of  generations  has  been  attributed  by  different  authors,  to  the 
influence  of  climate,  altitude  and  disposition  of  plants.  Under  laboratory  conditions 
we  have  obtained  a  second  generation,  this  perhaps  due  to  the  favourable  conditions. 
The  great  number  of  crawlers  and  their  establishment  lead  to  serious  infestations  of 
pines.  The  scale’s  natural  mortality  encountered  at  different  stages  may  average  up 
to  33%  (the  crawlers  2.69%,  first  stage  7.41%,  the  second  stage  female  4.77  and  empty 
scales  7.72). 
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We  have  observed  three  aphelinid  parasites  namely  Marietta  mexicana  (How.), 
Physcus  varicornis  (How.)  and  Aphytis  mytilaspidis  Le  B.  and  a  coleopterous  preda¬ 
tor  of  the  scale  Microveisia  marginata  le  Conte.  The  total  parasitism  is  as  low  as 
0.5%  and  the  predation  1.5%.  The  parasites  and  predators  therefore  lack  their  effi¬ 
ciency  in  controlling  the  scale.  A  chemical  treatment  thus  becomes  necessary. 

Üp  to  date  Black  leaf  40,  nicotine  sulphate  and  lime  sulphur  have  been  employed. 
A  treatment  of  pines  with  50%  Malathion,  applied  at  the  time  of  crawlers,  gave  96.05 
to  99.78%  mortality.  This  naturally  did  not  allow  the  scale  to  surpass  the  first  fixed 
stage.  Two  successive  applications,  made  at  the  time  of  early  egg  hatching  and  the 
late  crawler  stage,  gave  100%  mortality  and  as  such  no  establishment  of  1st  stage 
larvae  were  observed.  One  treatment  at  the  time  of  crawler  abundance  may  be  juged 
sufficient  for  the  control  of  the  scale. 


CMEHA  7KH3HEHHLIX  OOPM  B  OHTOrEHE3E  JKyJKEJIHIJ 

(CARABIDAE,  COLEOPTERA) 

I.  K  h.  Sharova  —  H.  X.  HI  a  p  o  b  a 
(MocKoecKuü  soc.  nedazozuueenuü  uuctutijt,  CCCP) 

KjiaccinJuiKaijHH  jKH3Hemn>ix  d°PM  îkhbothbix  OTpamaeT  MHoroo6pa3iie  nx  Mopdo- 
OKOJiornuecKHX  a^anTan;nn.  B  ceMeñcTBe  Carabidae,  nan  n  y  APyrnx  Holometabola,  jih- 
uhhkh  pe3Ko  OTJinuaiOTCH  or  ïïMaro  CBOMMH  npiïcnocoôJieHHHMH  k  cpeAe.  Æjih  jihuhhok 
myîKejinn;  BBiAejieHO  9  ochobhlix  Mopdo-aKOJiornuecKHx  tiihob,  hjih  jKH3HemiBix  d°PM 
(IIIapoBa,  1960).  B  ocHOBy  9Toro  noApa3AejieHna  noJiojKeriBi  npimipnrbi  niiTamia  h 
ABHJKeHna  jihuhhok  b  nouBe,  BBiABHHyTBie  M.  C.  rmiapoBBiM  (1949).  npeflJiojKeHHan  cn- 
CTeMa  ?KH3HeHHLix  (|)opM  y  jihuhhok  }Ky>Kejran;  noKa3UBaeT,  uto  9KOJiorHuecKaa  cneijHa- 
jiH3an,HH  impegno  npHBOAHT  k  Tony,  uto  b  oftHy  OKOJiornuecKyio  rpynny  MoryT  6bitb 
o6i>eji;HHeHLi  bhabi  h3  pa3HBix  Tpn6,  a  bhabi  oahoto  poAa  MoryT  othociitbch  k  pa3HBiM 
>KH3HeHHBIM  $OpMaM. 

HHorAa  y  jihuhhok  iKymejinn;  HaöjHOAaeTca  cneHa  aamHeHHBix  d°PM  b  0HT0reHe3e. 
B  9TOM  cjiyuae  jihuiihkh  pa3HBix  B03pacTOB  OTJinuaiOTCH  cbohmh  9KOJiornuecKHMn  n 
Mop^ojiornuecKHMH  ocoöeHHOCTHMii.  3to  HBJieHne  HanSojiee  apKo  BBipaamHO  y  9kto- 
napa3nTHuecKiix  jihuhhok  Lebia  n  Brachinus ,  pa3BHBaioin;HXCH  c  rmiepMeTaMopdo30M, 
BnepBBie  onncamiBiM  CmiBBecTpH  (Silvestri,  1905).  TaK,  y  Lebia  scapularis  cboöoaho 
jKHBym¡aH  jiiiuiiHKa  1-ro  B03pacTa  BBinojraaeT  ÔHOJiornuecKyio  $yHKD;HK)  pa3BiCKHBaHHH 
jKepTBBi,  a  JinuHHKa  2-ro  B03pacTa  HBJiaeTca  9KTonapa3HTHuecKOH  CTa^nen.  Menee  pe3- 
Kan  CMeHa  >kh3H6hhbix  d°PM  HaÖJiiOAaeTCH  y  ii;ejioro  pa^a  bhaob  myaieJinn;,  He  Be^y- 
miix  napa3HTiiuecKoro  oöpaaa  >kh3hh:  Pseudophonus  rufipes ,  Pardileus  calceatus,  Ani- 
sodactylus  binotatus,  Harpalus  affinis . 

PaHee  Bee  9th  bhabi  ôbijih  OTHeceHBi  k  oAHOMy  Mopdo-OKOJiornuecKOMy  THny,  o6u>- 
eAHHHioiAeMy  dHTOdaroB  h  nojnidaroB,  nocToamio  o5nTaioin¡Hx  b  nouBe  h  aKTHBHo 
npoKJiaABiBaK)m;nx  b  neh  xoabl  Ho  no3AHee  oöpaTHJin  Ha  ce6a  BHHMaHne  pe3Kne  otjih- 
uhh  b  oKpacKe  paHHHX  B03pacTOB  jihuhhok  Pseudophonus  rufipes  n  Harpalus  affinis 
OT  jihuhhok  CTapmero  B03pacTa.  Bbihchhjiocb,  uto  oceHBio  MOJiOABie  jihuhhkh  othx 
bhaob  uacTO  BCTpeuaiOTCH  Ha  noBepxHOCTH  nouBBi  h  nonaAaiOTCH  b  jiOBymKH,  uero  ne 
ÖBiBaeT  c  JiiiuHHKaMH  CTapmero  B03pacTa.  Oco6eirao  ueTKO  otii  B03pacTHBie  otjiiiuhh 
npoHBJimoTCH  y  jihuhhok  P.  rufipes.  MopdoJiorHuecKnü  aHaJiH3  n  HaßjnoAeHiia  3a  nx 
pa3BHTneM  h  nHTaHneM  b  JiaöopaTopnn  no3BOJinjin  bbihchhtb  cjieAyionjee.  JIiiuhhkh 
1 — 2-ro  B03pacTOB  9Toro  BHAa,  pa3BHBaioin|HecH  oceHBio,  MnrpnpyiOT  no  noBepxHOCTH 
nouBBi  OT  MecT  OTpoJKAOHHH  n  aKTHBHo  nHTaiOTCH  civiemaHHOH  numen.  B  jiaöopaTopim 
OHH  ejiii  nmeHo,  ho  npeAnouiiTajin  jihuhhok  aojitohochkob,  rgejiKyHOB  h  KycouKH  aojk- 
AeBBix  uepBen.  no-BiiAHMOMy,  nx  ocHOBHaa  OnoJiornuecKaa  dyHKrjna  paccejiHTejiBHan. 
Ohh  oÖJiaAaiOT  6ojibihoií  hoabh>khoctbio,  pe3Ko  cyjKHBaiorgeHca  k  3aAHeMy  KOHHiy  dop¬ 
inoli  Tejía,  TeMHoii:  oKpacKoii  AopcaJiBHOH  noBepxHOCTH,  chjibhoh  XHTHHH3an,neH  tojiob- 
HOli  KancyJIBI  C  pe3KO  BBICTynaiOin|HMH  3arJia3HHUHBIMII  6op03AaMH,  BBITHHyTBIMH  MaH- 
AHÔyjiaMH  n  KonaTejiBHBiMH  HoraMH.  üo  coBOKynHocTii  othx  ocoSemiocTen  paHHne  bo3- 
pacTBi  P.  rufipes  mojkho  othccth  k  toh  HumHemioH  d°PMe*  noTopaa  oö^eAHHaeT  jihuh¬ 
hok  dIITOdarOB  n  noJindaroB:  Zabrus ,  Osimus ,  Amara  convexiuscula ,  Ao()BiBaioin;nx 
nnnjy  Ha  noBepxHOCTH  nouBBi  n  choco6hbix  3apBiBaTBca  b  Hee  ajih  yKpBiTHH.  JIhuhhkh 
3-ro  B03pacTa  P.  rufipes  BCTpeuaiOTCH  b  marge  nouBBi  rjiaBHHM  o6pa30M  BecHOH.  Ohh 
HHKorAa  He  bbixoaht  na  ee  noBepxHOCTB,  muajichho  nepeABiiraioTCH  n  nHTaiOTCH  b  oc- 
hobhom,  KaK  canpodarn.  Hx  ocHOBHaa  ônojiornuecKaa  dyHKII«Hn  TpodnuecKaa.  y  hhx 
MacHCToe  Tejió,  ÖJieAHBie,  cjia6oxHTHHH3npoBaHHBie  noKpoBBi,  KpoMe  tojiobbi  n  hot, 
c  noMorgBio  KOTopBix  npoKJiaABiBaioTca  xoabi.  TojiOBa  6ojiee  OKpyrjiaa,  6e3  pe3KOii 
cKyjiBHTypBi  6opo3A,  c  6oJiee  KopoTKnMii  MaBAndyjiaMH.  no  cbohm  Mopdo-OKOJiornue- 
CKHM  OCOÔeHHOCTaM  JIHUHHKH  3-TO  B03paCTa  P.  rufipes  HMeiOT  Ty  JKe  >KH3IieHHyK) 
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$opMy,  uto  n  GoJitmuHCTBO  jihuhhok  poßOB  Amara ,  Harp  alus,  Ophonus ,  Acinopus ,  jkii- 
BymHx  nocTOHHHO  b  nouBe  n  niiTaiomiixcH  kük  (|>nTO$ariï  n  canpo^arn.  Cxo^Han  c\ieHa 
Hxii3HenHBix  (JopM  b  OHToreHe3e  HaôjiiOÆaeTcn  y  Pardileus  calceatus ,  Aniso dactylus 
binotatus,  Harpalus  affinis. 


POLYMORPHISM  IN  RELATION  TO  MIGRATION  BY  ALATE  ALIENICOLAE 

OF  APHIS  FABAE  (SCOPOLI) 

M.  J.  P.  Shaw 

(Entomology  Department,  Rothamsted  Experimental  Station,  Harpenden,  U.  K.) 

Apterous  and  alate  aphids  have  hitherto  been  considered  dimorphic  forms,  the 
result  of  development  along  two  separate  pathways  controlled  by  «switch  mechanisms» 
at  different  stages  of  larval  development. 

Apterous  aphids  are  sedentary  and  with  their  greater  reproductive  potential,  typi¬ 
cal  of  many  parasites,  are  more  adapted  than  alatae  to  exploit  the  local  habitat,  in 
contrast,  alatae  are  more  migrant.  Alatae  have  been  supposed  to  need  a  migratory 
flight  early  in  their  adult  life  before  being  able  to  accept  a  host  plant  and  to  settle 
down,  feed  and  reproduce.  Recent  work  on  A.  fabae  shows  that  flight  before  parturi¬ 
tion  among  alatae  is  not  as  general  and  invariable  as  was  once  supposed.  There  is 
a  wide  range  in  behavioural  responses  relating  flight  and  parturition  that  link  apterae 
and  alatae.  For  example  some  alatae  never  fly  and  behave  like  apterae  and  this 
suggests  a  continuous  polymorphism  rather  than  a  dimorphism. 

Fourth  instar  pre-winged  nymphs  from  natural  infestations  on  field  beans,  broad 
beans  and  second  year  sugar  beet,  were  placed  on  young  seedlings  and  allowed  to 
moult  and  the  adult  alatae  were  classified  according  to  whether  or  not  they  flew 
from  the  seedlings  on  which  they  moulted  and  whether  or  not  they  deposited  larvae 
before  their  initial  take-off.  Alatae  that  take-off  at  the  end  of  their  teneral  period 
without  depositing  nymphs  are  considered  to  display  the  greatest  migratory  urge 
and  I  have  called  these  «migrants».  Other  aphids  delay  flight  until  some  nymphs  have 
been  deposited;  these  I  have  called  «flyers».  The  number  of  nymphs  deposited  before 
flight  may  be  taken  as  a  measure  of  their  lack  of  migratory  urge,  because  an  aphid 
would  have  to  spend  longer  on  its  original  host  plant  to  deposit  several  nymphs  than 
it  would  to  deposit  one.  Some  alatae  began  reproducing  soon  after  their  final  ecdysis 
and  never  flew;  many  hardly  moved  from  the  place  of  their  final  moult.  These  lacking 
all  migratory  urge,  I  have  called  «non-flyers». 

The  proportions  of  each  class  in  the  alate  population  from  field  infestations  va¬ 
ries  with  time,  population  density  on  the  crop  and  with  species  of  host  plant.  Gene¬ 
rally,  small  proportions  of  migrants  and  large  proportions  of  flyers  and  non-flyers 
occur  among  the  big,  first  alatae  produced  in  a  colony.  As  the  colony  ages,  aphids  in 
successive  samples  are  smaller  and  the  proportion  of  migrants  in  the  alate  population 
increases  to  a  maximum  near  the  population  peak.  After  the  population  peak,  the  mean 
size  of  alatae  sampled  continues  to  decrease  but  the  proportion  of  migrants  also 
decreases  and  the  proportions  of  flyers  and  non-flyers  increases.  At  this  time  the  pro¬ 
portion  of  intermediate  forms  among  alatae,  sampled  as  fourth  instar  pre-winged 
nymps,  greatly  increases. 

Before  the  population  peak  migrants  were  smaller  than  flyers  and  non-flyers  but 
after  the  population  peak  they  were  bigger,  so  that  the  range  in  size  was  greatest 
among  non-flyers  and  least  among  migrants.  Among  the  larger  aphids  that  were  pro¬ 
duced  before  the  population  peak,  the  sum  of  the  dry  weight  of  flyers  and  the  dry 
weight  of  the  nymps  that  they  deposited  before  flight  was  greater  than  the  dry  weight 
of  migrants  of  an  equivalent  size,  as  measured  by  leg  length.  However,  once  the 
nymps  were  deposited  flyers  had  a  slightly  more  favourable  wing-loading  for  their 
initial  take-off. 

Among  the  smaller  aphids,  formed  after  the  population  peak,  non-flyers  have  re¬ 
latively  shorter  wings  than  migrants,  and  comparisons  of  aphids  caught  in  a  suction 
trap  40ft  above  the  ground  with  aphids  sampled  from  the  field  suggests  that  there 
are  more  secondary  sensoria  on  the  antennae  of  aphids  known  to  be  migrating. 

Cultured  alatae  in  the  laboratory  were  classified  in  the  same  way  as  the  alatae 
from  the  field.  Within  limits,  larger  proportions  of  migrants  were  obtained  by  rearing 
nymphs  in  denser  populations.  This  may  by  similar  to  the  situation  in  the  field  before 
the  population  peak.  Smaller  proportions  of  migrants  and  greater  proportions  of  in¬ 
termediate  forms  were  obtained  when  alatiform  nymphs  were  isolated  after  birth. 
This  may  resemble  the  field  situation  after  the  population  peak. 

The  lack  of  migratory  urge  among  many  alatae,  particularly  early  in  the  growing 
season  of  the  crop  may  be  important  in  the  dissemination  of  aphidborne  viruses  over’ 
short  distances,  which  has  sometimes  been  attributed  mainly  to  apterae. 
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PyUERHHKH  03EP  JIATBHH 


S.  D.  Spur  is  —  3.  ft.  Cnypnc 
( Hhctutijt  óuojiozuu  AH  JlareCCP,  Puza,  CCCP) 

PyueÜHHKn  hbjihiotch  oöniaTejiHMii  npeHMym;ecTBeHHo  Tenyunx  boa.  B  n¡ejioM  sto 
xapaKTepHo  n  ajih  JIaTBHH,  TeM  He  MeHee  b  JiaTBHHCKHx  03epax  oöirraeT  nojioBHHa  BH¬ 
AOB  MeCTHOH  $ayHLI  (93  H3  186).  3tO  OÖimCHHeTCH  TeM,  HTO  B  JlaTBIIH  BCJie^CTBHe  OT- 
cyTCTBHH  rop  peo^HJibHan  uacTB  (JayHbi  oöeAHena,  a  Tamne  6ojiee  hojihoh  ii3yueHH0- 
CTBIO  pyueHHHKOB  JiaTBHHCKHx  03ep  HO  CpaBHeHHK)  C  03epaMH  COCeAHHX  TeppHTOpnii. 

H3  19  ceMeacTB  pyueHHHKOB  (JiayHBi  JIaTBHH  b  03epax  npe^CTaBJieHM  9,  t.  e.  Bee 
eBponencKne  ceMencTBa,  b  cocTaBe  KOTopux  HMeiOTCH  HacTOHigHe  o6nTaTejin  ctohhhx 
boa.  CeMencTBa  stii  cjieAyionpie:  Limnophilidae  (34  BHAa),  Leptoceridae  (21),  Hydro- 
ptilidae  (12),  Polycentropodidae  (9),  Phryganeidae  (8),  Psychomyidae  (4),  Molanni- 
dae  (3),  Ecnomidae  (1),  Goeridae  (1).  AHaJiH3  bhaoboto  cocTaBa  $ayHBi  pyueHHHKOB 
JiaTBHHCKHx  03ep  b  OKOJiornuecKOM  h  3ooreorpaq)iiuecKOM  acneKTax  no3BOJiHeT  bbiabh- 
HyTL  Te3HC  O  $OpMHpOBaHHH  $ayHBI  03ep  paBHHH:  B  COCTaB  (|)ayHBI  pyueHHIIKOB  03ep 
KOHKpeTHOH  TeppHTOpiIH  HpH  HaJIHHHH  AOCTaTOHHOro  pa3HOo6pa3HH  03ep  BXOAHT  Bee 
MecTHBie  bhabi,  Boo6m;e  H3BecTHBie  Kan  oÖHTaTejra  ctohhhx  boa,  a  Tamne  paA  bhaob 
peO(J)HJIBHBIX.  HeKOTOpoe  HCKJIIOUeHHe  MOryT  COCTaBHTB  BHABI  BeCeHHHX  BOAOeMOB. 

He  noATBepíKAaiOTCH  JiHTepaTypHBie  AaHHBie  o  tom,  hto  nepexoA  peo(|)HJiBHBix  bh- 
Aob  b  03epa  HBJineTCH  xapaKTepHOH  ocoôeHHocTBio  AaJieKoro  CeBepa,  n  o  tom,  hto  ohh 
B  03epax  JlaTBIOI  H  npilÖaJITHKH  B  AeJIOM  OTCyrCTByiOT.  HaMH  B  JiaTBHHCKHx  H  3CTOHCKHX 
03epax  oÖHapy>KeHBi  Polycentropus  flavomaculatus  Piet.,  Neureclipsis  bimaculata  L., 
Hydropsyche  ornatula  McL.,  Psychomyia  pusilla  F.,  Halesus  radiatus  interpunctatus 
Zett.  IIpaBAa,  ohh  3AecB  HeMHorouHCJieHHBi.  TaKHM  o6pa30M,  nepexoA  peo$HJiBHBix  bh- 
Aob  b  03epa  coBepniaeTCH  Be3Ae,  rAe  hmciotch  noAxoAnmne  03epa  —  AOCTaTOHHo  Kpyn- 
HBie,  C  OTKpBITOH  HpHÖOHHOH  JIHTOpaJIBIO. 

B  JiHTopajiH  AO  rjiyÔHHBi  okojio  4  m  oöbihho  BCTpeuaiOTCH  20—60  jiiiuhhok  pyueñ- 
HIIKOB  Ha  1  M2.  B  JiaTBHHCKHx  03epaX  JIHUHHOK  IIHTeHCHBHO  HCnOJIB3yiOT  B  HHTBHHH 
Jiem;,  jihhb,  rycTepa,  HJioTBa,  oKyHB,  epm  n  Apyrne  pbi6bi,  B3pocjiBie  pynenHHKH  b  6ojib- 
hiom  KOJiHuecTBe  HAyT  Ha  nmn;y  HeKOTopBix  hthh;,  HanpnMep  uaiiKOBBix.  MaccoBBiMn 
BHAaMH  ( cocTaB jihk)ih;hmh  6ojiee  3%  B3pocjiBix  ocoèen  Bcex  bhaob  KajKABm)  hbjihiotch 
Hydroptila  pulchricornis  Piet,  Oxyethira  costalis  Curt.,  Mystacides  longicornis  L.,  Mo - 
lanna  anguslata  Curt.,  Limnophilus  politus  McL.,  Leptocerus  cinereus  Curt.,  Agrypnia 
pagetana  Curt.,  Limnophilus  nigriceps  Zett.,  Tinodes  waeneri  L.,  Mystacides  nigra  L. 

B  Me30Tpo$HBix  03epax  huhagho  48  bhaob,  cjia6oeBTpo(|)HBix  —  61,  eBTpo$HBix  — 
82,  yjIBTpaeBTpO(J)HBIX  —  23,  eBTpO(|)HO-AHCTpOC¡)HBIX  —  58,  AnCTpO(|)HBIX  —  19,  AHCTpO(|)HBIX 
c  Top^)HHBiMH  ôeperaMH  —  29,  ojinroAHCTpo^HBix  —  48.  Xoth  sth  thhbi  03ep  HMeiOT 
MHoro  o6m;ero,  KanîABin  H3  hhx  mojkct  6bitb  oxapaKTepH30BaH  no  coBOKynHOCTH  TaKHX 
HOKa3aTeJieH,  KaK  1)  KOJIHUeCTBO  BHAOB,  2)  TaKCOHOMHUeCKHH  COCTaB,  3)  Haöop  pyKOBO- 
Ahih,hx  bhaob,  4)  MHCJieHHocTB.  OayHa  CHJiBHo  oôeAseHa  b  yjiBTpaeBTpo$HBix,  ahctpo<$- 
hbix  h  AHCTpo(J)HBix  c  Top$HHBiMH  öeperaMH  03epax,  uto  oô^HCHHeTCH  b  nepByio  oue- 
peAB  OTcyTCTBHeM  b  hhx  MHHepaJiBHoro  Asa  h  KHCJioH  peaKAHen  boabi. 

B  <J>ayHe  03ep  JIaTBHH  npeoßjiaAaiOT  eßponencKHe  (34)  n  3anaAHonajieapKTHuecKHe 
(31)  bhabi;  TpaHcnajieapKTHuecKHx  bhaob  18,  rojiapKTHuecKHx  10.  CpaBHeHHe  $ayH  03ep 
n  TeKyuHx  boa  noKa3BiBaeT,  hto:  1)  03epHBie  bhabi  HMeiOT  6ojiee  innpoKHe  apeajiBi, 
2)  (|)ayHa  03ep  HMeeT  6oJiee  ceBepHBin  xapaKTep,  3)  b  03epax  OTcyTCTByiOT  cpeAHeeBpo- 
nencKHe  bhabi. 


COMPUTER  SIMULATION  OF  A  LABORATORY  POPULATION 

OF  T  RIBO  LIU  M  (COLEOPTERA  ) 

F.  J.  Sonleitner 

(University  of  Kansas,  Lawrence,  Kans.,  U.  S.  A.) 

Recently  Sokal  and  Sonleitner  (1965,  1968)  described  the  results  of  some  experi¬ 
ments  on  the  mechanism  of  natural  selection  in  laboratory  populations  of  Tribolium 
castaneum  containing  the  mutant  gene  black.  Because  of  the  complexity  of  even  these 
relatively  simple  population  systems,  a  computer  simulation  model  is  being  fabricated 
to  test  the  consequences  of  various  hypotheses  about  the  ecogenetic  processes  in 
these  populations.  The  method  of  simulation  does  not  involve  any  system  of  differen¬ 
tial  equations  but  operated  at  a  much  more  basic  level.  A  population  is  represented 
by  an  array  of  numbers  stored  in  the  computer  memory.  Each  number  represents  an 
individual  beetle  and  its  component  digits  encodes  information  on  that  individual’s 


age,  life  stage,  genotype  and  age  since  last  moult.  Sex  of  the  adults  is  denoted  by 
the  sign  of  the  identification  number.  As  in  the  original  experiments,  the  model  re¬ 
presents  a  population  with  descrete  generations.  By  means  of  various  subroutines 
which  generate  random  variables  from  appropriate  statistical  distributions,  immature 
individuals  age,  live,  die  or  moult.  During  each  pass  through  a  «day  loop»,  the  com¬ 
puter  considers  each  individual  in  turn,  increasing  its  age  by  one  day  and  comparing 
a  random  number  with  a  survival  table  to  see  if  it  lives  or  dies.  If  it  lives,  the  com¬ 
puter  then  compares  its  age  to  a  developmental  period  table  and  a  random  normal 
number  determine  whether  it  moults  or  not.  At  the  end  of  each  day,  the  numbers  of 
each  stage  and  genotype  are  totaled  up  and  this  information  on  density  is  used  to 
modify  the  survival  rates,  developmental  periods,  etc.  that  will  be  used  on  the  next 
«day».  This  information  is  printed  out  day  by  day.  In  a  similar  fashion  adults  are 
caused  to  mate  at  random  and  females  oviposit  to  produce  the  next  generation. 
Although  this  technique  greatly  increases  the  computational  task  of  the  computer,  it 
allows  the  programmer  to  easily  produce  a  model  of  sufficient  complexity  and  biolo¬ 
gical  realism. 

In  its  present  form,  the  model  allows  separate  mortality  rates  for  each  life  stage 
and  genotype  and  separate  age-specific  fecundity  rates  for  each  genotype.  Each  indi¬ 
vidual  may  contribute  differentially  to  density  effects  according  to  its  life  stage  and 
the  density  effects  change  day  by  day  as  individuals  grow  and  die.  The  model  has 
succesfully  simulated  certain  features  of  the  experimental  populations — including 
shifts  in  the  frequency  of  the  black  gene  at  various  phases  in  the  life  cycle,  the  in¬ 
crease  in  the  frequency  of  black  from  generation  to  generation,  the  growth  of  the 
population  to  an  appropriate  equilibrium  level  and  the  increase  in  length  of  the  deve¬ 
lopmental  period.  Future  plans  include  adding  the  features  of  crossing-over  on  the 
6-chromosome  and  the  background  effects  of  the  other  chromosomes.  The  programming 
is  being  done  in  Fortran-IV  and  the  computations  carried  out  on  a  GE625  computer 
at  the  University  of  Kansas  Computation  Center  which,  starting  with  a  population 
of  3,000  eggs,  performs  an  estimated  four  million  unit  operations  and  finishes 
a  35  «day»  generation  in  1.8  min. 


ZUM  WANDER-  UND  AUSBREITUNGSVERHALTEN  VON  CURCULIONIDEN 

W.  Stein 

(Institut  für  Phytopathologie  der  7.  Liebig-Univ er sität,  Giessen,  BRD) 

Mit  verschiedenen  Methoden  wurden  Untersuchungen  über  die  Ortsveränderungen 
von  Curculioniden,  hauptsächlich  des  Grünlandes,  durchgeführt  (Fangpflanzen,  Farb- 
schalen  oder  Leimtafeln,  Erfassung  der  Fauna  auf  neu  angelegten  Flachen.  Überwin¬ 
terungsuntersuchungen  usw.). 

Die  beobachteten  Ortsveränderungen  können  in  2  Gruppen  zusammengefasst 
werden. 

1.  Wanderungen:  Ortsveränderungen,  an  denen  meist  alle  Individuen  einer  Art 
(in  vereinzelten  Fällen  auch  Teilpopulationen)  beteiligt  sind.  Die  Wanderung  führt 
zu  einem  periodischen  Wechsel  des  Biotoptypes,  z.  B.  in  Überwinterungsorte  und  Rück¬ 
wanderung  im  nächsten  Frühjahr. 

2.  Ausbreitungen:  Nur  ein  Teil  der  Individuen  einer  (biotoptreuen)  Art  sucht 
neue,  aber  mit  dem  Ausgangsbiotop  gleichartige  Lebensräume  auf,  wodurch  eine 
Übervermehrung  am  Ausgangsort  vermieden  wird  und  neue  Lebensräume  erschlossen 
werden. 

Zu  den  Arten  mit  echten  Wanderungen,  die  nur  in  der  Vegetationsperiode  im 
Grünland  Vorkommen  und  in  anderen  Biotopen  überwintern,  gehören  z.  B.  Apion  apri - 
cans ,  A.  assimile ,  A.  flavipes ,  Sitona  lineatus  und  S,,  puncticollis. 

Innerhalb  der  biotoptreuen  Arten,  die  nur  Ausbreitungstendenz  besitzen,  gibt  es 
verschiedene  Gruppen: 

Bei  den  meisten  Arten  liegt  die  Aushreitungsphase  im  Sommer  und  Herbst  (z.  B. 
Apion  miniatum ,  A.  pisi ,  A.  virens ,  Otiorrhynchus  ovatus,  Phytonomus  zoilus ,  Sitona 
hispidulus). 

Einiger  Arten  breiten  sich  dagegen  im  Frühjahr  aus.  (z.  B.  verschiedene  Phyllo- 
6  ms- Ar  ten) . 

Verschiedene  Arten  haben  2  Ausbreitungsphasen  im  Frühjahr  bzw.  im  Herbst, 
wobei  meist  die  späte  Phase  eine  grössere  Bedeutung  hat.  In  diese  Gruppe  gehören 
u.  a.  Sitona  flavescens ,  S.  humeralis  und  S.  sulcijrons. 

Rhynchaenus  fagi  hat  2  fast  ineinander  übergehende  Ausbreitungsphasen  durch 
Flug:  im  Frühjahr  durch  die  alte  überwinterte  Generation  und  im  Sommer  durch  die 
Käfer  der  neuen  Generation. 
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Bei  einigen  Arten  scheinen  Teilpopulationen  Wanderungen  durchzuführen,  während 
der  Rest  biotoptreu  ist  (z.  B.  hei  Apion  seniculus  und  Phytonomus  nigrirostris). 

Aus  dem  unterschiedlichen  Verhalten  der  Arten  ergeben  sich  einige  wichtige 
Punkte. 

1.  Besiedlung  neu  angelegter  Lebensräume  (s.  auch  Stein,  1967). 

a.  Wenn  die  Wander-  bzw.  Ausbreitungsphase  im  Frühjahr  liegt  ist  eine  Besied¬ 
lung  schon  zu  Beginn  der  Vegetationsperiode  möglich.  Sie  kann  aber  eventuell  auch 
ausbleiben,  wenn  die  Attraktivität  des  Lebensraumes  für  eine  Art  während  der  Phase 
noch  nicht  gross  genug  ist  Dann  erfolgt  bei  Dauerkulturen  eine  Besiedlung  erst  im 
nächsten  Jahr,  während  einjährige  Kulturen  nicht  besiedelt  werden. 


b.  Wenn  die  Ausbreitungsphase  erst  im  Herbst  liegt,  fehlt  die  betreffende  Art 
praktisch  während  der  ganzen  Vegetationsperiode  im  neuen  Lebensraum. 

c.  Arten  mit  nur  einer  Ausbreitungsphase  im  Herbst  können  deshalb  einjährige 
Kulturen  nicht  besiedeln. 

d.  Fliegende  Arten  besiedeln  eine  Fläche  mehr  oder  weniger  gleichmässig,  wäh¬ 
rend  laufende  nur  langsam  vom  Rande  her  eindringen  (Dickler,  1968). 

2.  Arten  mit  Flugtätigkeit  während  der  Ortsveranderung  sind  in  dieser  Phase 
stärker  vom  Wetter  abhängig  als  Fussmigranten. 

3.  Echte  Wanderarten  fliegen  meistens  in  einer  Phase  (meist  im  Frühjahr).  Ein 
Flugeidimorphismus  (Ausbildung  von  normalen  und  Stummelflügeln)  konnte  bisher 
bei  ihnen  noch  nicht  festgestellt  werden,  da  alle  Arten  nur  lange  Flügel  besitzen. 
Von  17  bisher  ermittelten  Rüsselkäfer-Arten  mit  Flügeldimorphismus  kann  keine  als 
echte  Wanderart  betrachtet  werden.  Lediglich  die  Teilwanderer  A.  seniculus  und  P.  ni¬ 
grirostris  haben  beide  Flügelformen  (Stein,  1968). 


BEOBACHTUNGEN  ZUR  VERHALTENSWEISE  VON 
KLEINST-HYMENOPTEREN  (MYMARIDAE) 

R.  zur  Strassen 

(Senckenb  er  gische  Naturforschende  Gesellschaft,  Frankfurt  am  Main,  BRD) 

Bewegungen  und  Verhaltensweise  kleinster  Insekten  von  weniger  als  1  mm  Länge 
lassen  sich  in  freier  Natur  kaum  mehr  verfolgen.  Doch  an  gefangen  gehaltenen  Tieren 
kann  dies  durchaus  gelingen,  wie  durch  nachstehend  ausgewählte  Befunde  demonstri¬ 
ert  sein  mag. 

Studienobjekte  waren  0.3  mm  große  Eierwespchen  der  Mymariden-Gattung  Camp - 
toptera  Foerster.  Von  insgesamt  245  eingefangenen  Weibchen  und  5  Männchen  wurden 
104  Weibchen  zur  Lebend-Beobachtung  ausgesucht.  Als  Aufenthaltsgefässe  für  die 
Wespchen  dienten  Glasröhrchen  von  63  mm  Länge  und  20  mm  Durchmesser,  deren 
beiderseits  offene  Enden  mit  Müllergaze  überzogen  waren. 

Laufen.  Die  Camptopteren  laufen  hochbeinig,  die  «Schritte»  sind  gemächlich, 
es  ist  also  kein  rasches  Tippeln.  Beim  Laufen  werden  die  Fühler  nach  vorne  gestreckt, 
gleichzeitig  30°  C  auseinandergespreizt  und  ständig  dabei  auf- und  abgewegt.  Bei  diesem 
Trillern  wird  der  Untergrund  berührt,  also  abgetastet.  Im  Erregungszustand  wird  der 
Vorderkörper  stärker  aufgerichtet,  der  Lauf  ist  danach  hochbeiniger  als  vorher,  die 
Fühler  trillern  in  viel  steilerem  Winkel  nach  unten.  Die  Flügel  bleiben  stets  flach 
über  dem  Hinterleib. 


562 


Fliegen.  Vor  dem  Abflug  stellen  viele  Eierwespchen  die  Flügel  erst  senkrecht 
hoch,  andere  lupfen  sie  nur  an.  Der  Flug  ist  unstet,  sehr  winkelig  und  hakenreich. 
Die  Durchschnittsgeschwindigkeit  betrug  im  geschlossenen  Zimmer  etwa  5—6  sec  pro 
Meter.  Nach  dem  Landen  werden  die  Flügel  für  einen  Moment  senkrecht  hochgehalten, 
dann  erst  nach  unten  und  hinten  geschlagen.  Die  Verteilung  der  Individuen  mit  be¬ 
vorzugt  zuerst  abgeschlagenem  Flügelpaar  war  für  links  und  rechts  gleich. 

Nahrungsaufnahme.  Den  Camptopteren  wurde  Leitungswasser,  verdünnter 
Honig,  verdünnte  Marmelade  und  Zuckerwasser  geboten.  Alle  diese  Substanzen  wurden 
angenommen.  Kurz  bevor  die  Wespchen  einen  Tropfen  erreichten,  wurden  sie  sichtlich 
agiler.  War  der  Tropfen  gefunden,  beugten  die  Tierchen  ihren  Kopf  bis  zur  Tropfen¬ 
oberfläche  herunter.  Dabei  wurden  die  Fühler  steil  nach  oben  gestreckt.  Die  Vorder¬ 
beine  wurden  entweder  doppelt  so  weit  auseinandergespreizt  wie  sonst,  oder  merkwür¬ 
digerweise  auch  nach  hinten  (!)  gerichtet.  Der  Körper  ruhte  lediglich  auf  den  Haft¬ 
lappen.  Die  vergleichsweise  lange  Zunge  wurde  in  das  Substrat  gesteckt,  darin  für 
einige  Sekunden  belassen  oder  mehrfach  hintereinander  («schluckweise»)  aus-  und 
eingefahren.  Die  Verweildauer  am  Tropfen  schwankte  von  wenigen  Sekunden  bis  zu 
10  Minuten.  Nur  etwa  30%  der  Tiere  putzte  sich  anschließend. 

Phaenologie.  Der  jahreszeitlich  früheste  Erscheinungstermin  von  Weibchen 
des  von  einer  großen  Fensterscheibe  stammenden  Materials  fiel  auf  den  2.  Juli,  für 
Männchen  auf  den  19.  Juli;  der  entsprechende  letzte  Tag  im  Jahr  war  für  erstere  der 
16.  November,  für  letztere  der  23.  September.  Tagsüber  fanden  sich  die  meisten  Camp¬ 
topteren  von  12.30  Uhr  an  bis  zum  Sonnenuntergang  hinter  der  geöffneten  Scheibe 
ein.  An  warmen,  vor  allem  sonnigen  Tagen  waren  sie  regelmäßig  erschienen,  auch 
im  Herbst,  nicht  dagegen  bei  kühler,  regnerischer  oder  windiger  Witterung.  Die  größte 
Fangquote  an  einem  Tag  betrug  22  Exemplare. 

Lebensdauer.  Die  Eirwespchen  dürften  eher  am  Morgen  desselben  Tages 
geschlüpft  sein,  an  dem  sie  hinter  die  Scheibe  gelangt  waren,  als  tags  zuvor.  Brachte 
man  sie  in  eines  der  oben  beschriebenen  Röhrchen  und  überließ  sie  darin  sich  selbst, 
waren  die  meisten  nach  weiteren  24 — 36  Stunden  tot;  nur  ein  Tier  starb  erst  nach 
dem  dritten  Tag.  Versorgte  man  dagegen  die  Wespchen  mit  Flüssigkeit,  blieben  sie 
doppelt  so  lange  am  Leben.  Ein  Weibchen  hielt  sogar  9  Tage  Gefangenschaft  durch. 


THE  EFFECTS  OF  MANIPULATION  OF  PHOTOPERIODS  ON  INSECTS 

W.  N.  Sullivan,  M.  S.  Schechter,  D.  K.  Hayes,  Maria  Oliver, 

B.  M.  Cawley 

(U.  S.  Department  of  Agriculture,  Agricultural  Research  Service, 

Pesticide  Chemicals  Research  Branch,  Beltsville,  Maryland,  U.S.A.) 

The  manipulation  of  photoperiods  to  upset  the  normal  adaptations  of  insects  to 
the  ecological  environment  offers  an  interesting  possibility  for  insect  control.  Basic 
studies  by  Danilevsky  indicate  the  vital  importance  of  day  length  in  regulating  insect 
development,  reproduction,  and  diapause.  Bunning,  Aschoff,  and  Lees  of  Europe  and 
Pittendrigh,  Minis,  Beck,  Barker  and  Adkisson  of  the  U.  S.  A.  are  probing  the  effects 
of  light  breaks  (skeletal  photoperiods)  during  the  dark  portion  of  the  cycle  (night) 
on  insect  éclosion,  egg  laying,  and  diapause.  The  general  conclusion  that  the  insect 
interprets  light  breaks  during  the  early  night  as  an  extension  of  the  day  to  an  arti¬ 
ficial  «sunset»  and  light  breaks  during  the  late  night  as  an  advancement  of  «dawn» 
suggests  a  means  of  damaging  insects  by  preventing  diapause  as  winter  approaches. 

At  Beltsville,  Maryland,  U.S.A.,  the  authors  are  investigating  the  physical  and 
biochemical  factors  involved  in  insect  growth,  development  and  diapause. 

The  response  curve  for  breaking  diapause  of  Antheraea  pernyi  and  Carpocapsa 
pomonella  was  determined  by  exposing  the  insects  in  a  series  of  chambers  (25±1.5°C) 
with  timed  fluorescent  lights  to  a  16-hour  day  followed  by  15-minute  light  breaks  du¬ 
ring  the  different  portions  of  the  night.  Peaks  of  sensitivity  occurred  2  hours  after 
dark  and  2  hours  before  dawn  (or  18  hours  after  dawn  and  18  hours  before  sunset). 
At  these  peaks  the  breaking  of  diapause  equalled  or  exceeded  that  obtained  under 
long  day  or  constant  light  conditions.  In  contrast,  a  light  break  3  hours  before  dawn 
significantly  reduced  the  breaking  of  A.  pernyi  diapause,  which  suggests  the  possi¬ 
bility  of  keeping  some  insects  in  diapause  during  the  growing  season. 

In  preliminary  tests  A.  pernyi  und  C.  pomonella  were  exposed  outdoors  in  Belt¬ 
sville  in  late  February  to  natural  light  and  temperature  conditions  supplemented  by 
1-hour  light  breaks  at  night.  The  response  curve  was  similar  to  that  obtained  in  the 
laboratory.  In  some  Lepidoptera  a  suicidal  emergence  early  in  the  spring  is  probably 
triggered  by  an  increase  in  temperature,  humidity  and  day  length.  The  interaction  of 
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an  additional  light  break  during  this  period  could  increase  the  incidence  of  emergence 
before  an  adequate  food  supply  was  available  and  thus  further  reducing  the  overwin¬ 
tering  population. 

In  experiments  on  non-diapausing  insects  cockroaches,  Leucophaea  maderae  (1— 
7  days  old),  were  exposed  in  dishes  with  food  and  water  (25±1.5°C)  in  sealed  cham¬ 
bers  to  5  experimental  light  regimens  were  (a)  constant  darkness  (DD);  (b)  constant 
light  (LL);  (c)  LD  12:12;  (d)  LD  12:12  with  15-minute  light  breaks  2  hours  after 
D  and  2  hours  before  L;  and  (e)  LD  12  :  12  cycled  with  LD  18 :  6  every  4  days. 

Exponential  curves  were  fitted  to  the  growth  rates  and  a  t  test  was  performed  on 
each  pair  of  regression  coefficients.  The  relationship  of  weight  gain  to  light  regimen 
as  a  single  exponential  up  to  180  days  suggests  that  a  single  factor  or  process  was 
rate-limiting  in  the  growth  of  all  groups. 

When  light  breaks  were  applied  in  the  early  night  and  again  in  late  night  (or 
LD  12  :  12  was  cycled  with  LD  18 :  6)  there  was  a  significant  reduction  in  growth 
from  that  obtained  in  DD,  LL,  and  short  day.  It  is  probable  that  the  different  circadian 
rhythms  involved  were  entrained  at  different  rates,  thus  upsetting  metabolic  processes. 

In  preliminary  tests  Heliothis  virescens  larvae  reared  on  artificial  media  with 
LD  12 : 12/LD  18 :  6  cycles  grew  more  slowly  and  had  a  higher  mortality  than  those 
subjected  to  normal  light  regimens. 

A  better  understanding  of  the  interaction  of  biological  rhythms  and  the  physical 
and  biochemical  processes  involved  shows  promise  for  pointing  the  way  to  the  reduc¬ 
tion  of  some  insect  populations  harmful  to  agriculture  and  public  health. 


DISPERSAL  OF  RADIOACTIVELY  LABELLED  ADULTS 
OF  DASYNEURA  BRASSICAE  WINN.  ( DIPTERA ,  CECIDOMY1DAE ) 

E.  S  y  1 V  é  n 

(National  Swedich  Institute  for  Plant  Protection,  Solna,  Sweden) 

Experiments  on  dispersal  of  radioactively  tagged  specimens  of  the  gall  midge 
Dasyneura  brassicae  Winn.,  a  serious  pest  of  oil  turnip  and  rape  in  Sweden,  were 
conducted  in  1964 — 1968  at  the  National  Swedish  Institute  for  Plant  Protection,  Solna, 
in  close  cooperation  with  specialists  at  the  Department  of  Radiobiology  of  the  Royal 
College  of  Agriculture,  Uppsala. 

For  tagging  operations  a  water  solution  of  KH2P04  labelled  with  32P  was  used.  In 
each  year  thousands  of  midge-infested  pods  were  moistened  with  the  radioactive  me¬ 
dium  (0.6— 0.8  mC  per  1,000  pods),  and  were  later  placed  on  the  soil  in  a  wire  net 
cage  (mesh  size  about  3  cm)  in  the  experiment  area.  Radioactive  midges  emerged 
in  large  numbers,  and  preferably  as  indicated  by  sweep  net  samples  their  dispersal 
was  studied.  The  results  were  evaluated  by  autoradiography  by  the  aid  of  X-ray  film 
(Osray). 

In  the  1964  experiment  the  radioactive  midges  emerged  at  the  eastern  border  of 
a  summer  oil  turnip  field  ( l/2  hectare)  during  main  blossom  period  of  crop,  in  the 
experiment  in  1965  at  the  eastern  border  of  a  winter  rape  field  (4  hectares)  after 
main  blossom  period  of  crop.  There  was  a  dispersal  of  radioactive  females  in  the  oil 
turnip  field  over  the  whole  area;  the  data  from  the  winter  rape  field  give  no  evidence 
of  an  extensive  spread.  The  reason  for  these  contradictory  results  is  not  known  but 
it  may  be  that  the  winter  rape  during  the  period  of  study  had  attained  a  too  advanced 
development  stage  to  he  attractive  for  the  midges.  In  both  experiments  radioactive  ma¬ 
les  were  caught  in  occasional  specimens  only. 

Special  attention  was  paid  te  the  relationship  between  wind  direction  and  midge 
dispersal  in  the  following  two  years.  In  the  1966  experiment  the  radioactive  pods  were 
deposited  in  the  centre  of  a  square  area,  80X80  m,  covered  with  oats  and  surrounded 
by  a  10  m  wide  summer  oil  turnip  zone;  in  the  1967  experiment  in  the  centre  of 
a  square  fallow  area,  about  50X50  m,  surrounded  by  a  5  mm  wide  summer  oil  turnip 
zone.  Sweep  net  samples  taken  during  period  of  appearance  of  radioactive  adults,  in 
points  regularly  distributed  over  the  oil  turnip  zone,  were  found  to  contain  large  num¬ 
bers  of  labelled  specimens,  a  total  of  96  males  and  349  females  in  the  1966  experiment, 
391  males  and,  1,850  females  in  the  1967  experiment.  A  comparison  of  wind  and  catch 
figures  shows  clearly  that  the  dispersal  of  both  sexes  to  the  oil  turnip  zone  in  the 
1967  experiment,  to  a  large  extent  at  least,  took  place  more  or  less  passively  with  the 
wind.  However,  for  the  1966  experiment  the  figures  reveal  a  less  obvious  correlation 
between  wind  direction  and  midge  movement.  Possibly,  the  dispersal  in  this  experi¬ 
ment  happened  largely  in  wind-sheltered  positions  down  in  the  oat  crop. 

In  the  1968  experiment  a  total  of  96  radioactive  specimens  only  were  recovered, 
at  a  distance  of  10 — 90  m  (males)  and  10 — 380  m  (females)  from  the  place  where  they 
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had  emerged.  Most  of  them  were  caught  in  a  barley  field,  viz.  16  males  and  19  fe¬ 
males  in  net  funnels  mounted  below  crop  level,  7  males  and  37  females  in  funnels 
mounted  about  V2  m  above  crop  level. 


ECOLOGICAL  FEATURES  AND  EVOLUTION  OF  ST API1 Y LIN  ID  A  E 


A.  L.  Tikhomirova  —  A.  JI.  TnxoMnpoBa 

(Institute  of  Evolutionary  Morphology  and  Ecology  of  Animals,  Acad.  Sci, 

USSR,  Moscow,  USSR ) 


It  is  difficult  now  to  judge  the  relationship  in  the  family  Staphylinidae  by  the 
morphology  of  the  imago  only,  but  there  is  a  division  of  larval  forms  into  a  aleocha- 
romorphal  group  consisting  of  Oxytelinae  s.  1.,  Tachyporinae  and  Aleocharinae  and 
a  staphylinomorphal  one  which  includes  the  Paederinae  and  Staphylininae.  The  larvae 
of  Steninae  and  Euasthetinae  occupy  an  intermediate  position  and  their  resemblance 
to  the  Staphylinomorpha  is  commonly  explained  as  convergency.  We  consider  howe¬ 
ver,  that  this  resemblance  is  based  on  a  real  relationschip  and  they  can  be  placed 
near  the  Paederinae. 

We  have  used  experimental  methods  to  make  a  comparative  study  of  ecological 
features  of  about  50  species  of  Staphylinidae.  Data  were  obtained  on  the  level  and 
evenness  of  activity,  attraction  to  cracks  in  the  soil  or  other  substrate,  temperature 
and  humidity  preference,  way  of  feeding,  relative  size,  mobility  and  hardness  of  the 
integument  of  their  prey.  These  experimental  data  were  compared  with  data  from 
the  field. 

All  Staphylinomorpha  have  high  and  (apart  from  Paederus )  even  activity.  Aleo- 
charomorphal  species  have  low  or  (some  Aleocharinae )  more  high  but  impulse  one. 

Staphylinomorpha  (apart  from  Stenus  and  Paederus  which  have  become  secon¬ 
darily  adapted  to  the  open  habitats)  were  more  close  connected  with  the  substrate 
cracks.  The  majority  of  Aleo  char  omorpha  stayed  during  the  experiments  on  the  ground 
surface  or  in  big  cavities.  Their  capacity  to  move  easily  up  and  down  along  a  verti¬ 
cal  plane  point  to  the  connection  to  the  plants. 

Most  of  the  Staphylinomorpha  strictly  prefered  100%  air  humidity.  Many  Aleo¬ 
charomorpha  had  a  preference  for  lower  humidities  in  spite  of  their  small  size. 

Temperature  preference  of  Staphylinomorpha  is  higher  on  the  average  than  that 
of  the  Aleocharomorpha. 

Staphylinomorpha  are  more  active  predators,  they  are  capable  of  eating  relative 
large  mobile  prey  with  a  harder  integument.  Some  Aleocharomorpha  are  saprophagous, 
many  of  them  feed  on  the  small  soft  insects.  Some  Aleoharinae  can  eat  large  immo¬ 
bile  prey,  gnawing  through  its  integument  at  one  point  for  a  long  time  and  than  get¬ 
ting  into  it.  This  way  of  feeding  differs  very  much  from  common  method  of  preda¬ 
tion  of  large  Staphylinidae  and  has  some  resemblance  to  parasitism. 

We  believe  that  prototype  of  Staphylinidae  had  to  have  no  ecological  specialisa¬ 
tion.  Like  many  recent  Oxytelinae  it  had  to  be  polyphagous,  to  have  low  and  even 
activity,  to  inhabit  the  cool  humid  localities  in  the  large  cavities  in  the  substrate,  on 
the  soil  surface,  or  at  the  base  of  plants.  The  activity  of  Tachyporinae  stayed  low, 
but  it  become  impulse.  In  this  way  they  become  not  so  hygrophilous  and  aquired  an 
obligatory  connection  with  the  plants  (hunting  on  the  plants,  feeding  on  nectar).  The 
activity  of  Aleocharinae  is  also  impulse,  but  it  growes  a  little.  Temperature  and  humi¬ 
dity  requirements  increase  too,  but  many  forms  keep  their  resistance  to  dessication. 

The  evolution  of  Staphylinomorpha  from  EuaesthetinaeAike  forms,  through  Paede¬ 
rinae  to  Staphylininae  takes  the  form  of  progressive  growth  of  their  activity.  It  is 
connected  with  their  increasing  activity  as  predators,  with  feeding  on  larger  and  lar¬ 
ger  prey,  with  their  increases  in  size,  with  intensification  of  thier  metabolism.  They 
require  increased  temperature  and  higher  cracks  for  decreasing  loss  of  water. 

This  dépendance  is  weakened  in  some  large  Staphylinidae  but  they  remain  just 
as  hygrophylic. 

Therefore  we  believe  that  the  high  activity,  activisation  of  praying  and  close  dé¬ 
pendance  on  substrate  cracks  are  progressive  characteristics  of  Staphylinid  ecology. 
This  course  is  independently  followed  by  both  phylogenetic  branches  of  Staphylinidae, 
but  recent  Staphylinomorpha  are  more  primitive.  This  view  is  also  confirmed  with 
morphological  and  palaeontological  data. 
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ECOLOGICAL  AND  PHYSIOLOGICAL  STUDIES  ON  THE  OVERWINTERING 
OF  ARTHROPODS  IN  THE  AGRARIAN  LANDSCAPE 


W.  Tischler 

(Zoologisches  Institut,  Lehrstuhl  für  Ökologie,  Universität  Kiel,  BRD) 

After  their  behaviour  in  searching  winter  refuges  we  may  distinguish  resident 
hibernators,  low-distance  hibernators,  long-distance  hibernators  and  true  migrant  hi- 
bernators.  gynecological  studies  on  group  2  and  3  of  the  agrarian  landscape  in  NW 
Germany  were  done  by  Renken  (1956).  So  I  confined  to  investigations  on  resident 
hibernators  which  overwinter  in  plant  stems.  Grain  stubbles  from  fields  not  being 
ploughed  in  the  autumn  because  of  undersown  clover,  and  weed  stems  from  adjoining 
hedgerows  were  sampled  and  split  in  the  laboratory. 

About  20,000  stubbles  of  cereals  contained  more  than  100  species  of  insects,  in¬ 
cluding  a  few  other  arthropods.  Of  the  individual  numbers  30%  belonged  to  the  my- 
cetophilid  genus  Exechia,  26%  to  the  noctuid  caterpillar  Mythimna  ( Leucemia )  p aliens, 
12%  to  the  springtails  Isotoma  viridis  and  Entomobrya  nivalis ,  5%  to  the  sawfly  larvae 
Ametastegia  glabrata  and  4%  to  Sitona  lineatus.  This  means  that  about  75%  of  all 
individuals  belonged  to  5 — 6  species,  while  25%  ran  up  to  about  100  species.  Of  these 
latter  Anthocoris  nemorum ,  larvae  of  Syrphus  ribesii,  Limothrips  denticornis ,  Aphalara 
poly  goni,  Lema  melanopa  and  Tachyporus  hypnorum  were  fairly  abundant.  On  the 
average  1  specimen  occurred  in  13  stalks  of  the  grain  stubbles. 

The  overwintering  fauna  of  the  stubbles  was  richer  both  in  species  and  indivi¬ 
duals  near  the  field  margin,  but  almost  all  of  the  more  dominating  speices  were 
found  also  towards  the  centre  of  the  field.  Plant  stalks  in  the  hedgerows,  especially 
those  of  Urtica  and  Umbelliferae  were  used  as  winterquarters  partly  by  species 
of  the  hedges  and  partly  by  hibernators  of  the  fields. 

Only  a  few  species  seem  to  prefer  plant  stems  for  overwintering.  These  are  eggs 
of  the  phalangid  Mitopus  morio  and  larvae  of  Mythimna  and  Ametastegia.  Most 
of  the  arthropods  found  in  the  stubble  also  hibernate  in  grass  tussocks,  litter,  soil 
and  under  bark. 

In  August  Mitopus  deposits  its  eggs  into  hollows  of  plants,  not  into  the  soil 
as  is  the  case  with  other  phalangids.  For  oviposition  the  $  often  uses  boreholes  made  by 
insects.  In  Urtica  such  holes  are  caused  by  larvae  of  Ceuthorrhynchus  pollinarius , 
which  develop  in  Urtica  stems  during  early  summer  and  leave  them  for  pupating 
in  June.  Eggs  of  Mitopus  were  also  found  in  old  stems  of  Artemisia.  In  the  pith 
of  some  of  their  stalks  were  small  excavations  made  by  the  larvae  of  the  trypetid 
Oxyna  parietina.  After  pupating  in  the  stem  the  fly  escapes  through  a  hole,  thus 
forming  an  entrance  for  the  eggs  of  Mitopus.  Finally  Mitopus  laid  its  eggs  into 
the  empty  galls  of  Saperda  populnea  on  twigs  of  poplars. 

The  noctuid  Mythimna  is  also  common  in  the  agrarian  landscape  of  NW  Ger¬ 
many.  It  prefers  to  overwinter  as  larva  4  in  open  plant  stalks.  After  leaving  the  grain 
stubbles  and  other  plant  stems  in  spring  the  larvae  undergo  2  more  stages.  Generally 
the  hibernating  larva  was  located  with  the  head  downward  near  the  topmost  joint 
of  the  stubble.  In  contrary  the  sawfly  Ametastegia  overwinters  as  fullgrown  larva 
lying  with  the  head  upward,  after  having  formed  a  roof  of  silk  and  frass.  Especially 
at  the  margins  of  stubble-fields  bordered  by  hedges,  many  stems  were  split  by  birds. 

I  follow  II.  J.  Müller  (1966)  in  differentiating  quiescence,  oligopause,  parapause 
and  eu  diapause,  all  of  which  occurred  in  arthropods  spending  the  winter  in  plant 
stems  of  the  agrarian  landscape.  Quiescence  may  he  the  direct  result  of  the  deviation 
of  an  environmental  factor  from  the  optimum,  beginning  and  ending  without  retarda¬ 
tion.  This  was  the  case  with  mycetophilids,  collembola  and  larvae  of  cantharids 
in  the  stubbles.  It  is  interesting  that  these  insects  were  also  found  to  be  active 
in  wintertime. 

The  deviation  of  an  ecological  factor  from  the  optimum  which  leads  to  restraints 
in  development,  but  begins  and  ends  gradually,  not  immediately,  is  called  oligopause. 
This  type  generally  is  confined  to  a  sensible  stage.  As  a  good  example  we  may  take 
Mythimna.  Under  field  conditions  in  NW— Germany  it  has  2  generations  per  year. 
The  summer  generation  develops  in  6 — 8  weeks.  The  second  generation  from  eggs 
laid  in  September  overwinters  as  larva  4.  At  partly  suboptimal  conditions  (short 
day  and  20°  C  or  long  day  and  15°  C)  the  development  is  not  completely  arrested, 
but  retarded  to  5—6  months.  Even  at  optimal  conditions  a  part  of  the  population 
can  undergo  a  spontaneous  oligopause  with  retarded  development.  This  concerns 
likewise  individuals  hatched  from  the  same  egg  cluster.  At  retarded  development 
2  additional  moults  in  larva  4  and  one  in  larva  5  occur  (Tischler,  1967). 

In  parapause  the  intensity  of  the  causing  factor  is  different  between  the  be¬ 
ginning  and  the  end  of  the  dormancy,  and  this  change  is  adequate  to  a  change 
of  stages  of  development  following  one  another.  Here  Mitopus  gives  an  example. 
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Warmth  induces  an  arrest  in  the  early  phase  of  embryonic  development.  At  tempe¬ 
ratures  lower  than  10°  G  this  restraint  is  broken,  so  that  even  at  only  5°  G  complete 
embryogenesis  is  still  possible.  After  winter  the  hatched  larvae  require  temperatures 
above  10°  C  for  survival  and  development  (Tischler,  1967). 

To  induce  and  break  eudiapause  two  different  factors  are  necessary  after  the  view 
of  H.  J.  Müller.  Mostly  low  photoperiod  induces  developmental  arrest,  while  low 
temperature  breaks  it.  Our  own  investigations  with  Ischnodemus ,  Lema  and  Tachy- 
porus  point  to  an  endogeneous  seasonal  arresting  rhythm,  because  the  breaking 
of  eudiapause  is  not  possible  before  a  certain  time  has  passed.  After  this  time 
the  same  factor  which  induced  eudiapause  or  a  different  factor  may  be  responsible 
for  the  determination  of  the  growth  arrest.  Of  the  stem  hibernators  probably  many 
species  belong  to  this  type  of  dormancy. 

In  regard  to  cold  resistance  the  stem  hibernators  revealed  strong  differences. 
The  eggs  of  Mitopus  showed  a  high  cold  resistance.  During  the  last  phase  of  their 
embryogenesis  still  survival  was  possible  after  an  exposure  to  —  20°  C  for  8  weeks. 
Larvae  of  cantharids  and  adults  of  Tachyporus  in  contrary  are  badly  affected  already 
by  temperatures  of  about  — 8°  G  lasting  for  some  hours  only. 


(DOPMMPOBAHME  KAMECTBEHHO  OTJIMEHBIX  nonyjmijm  HACEKOMBIX 
B  KYJIBTyPHBIX  EH0U,EH03AX  IlOß  B03^ET1GTBHEM 
XHMHMECKMX  OEPAEOTOK 

E.  V.  Titova  —  3.  B.  T  h  t  o  b  a 
(BcecoK)3Hbiü  uhctutijt  3auçuTbi  pacTenuü,  Jlenumpad,  CCCP) 

XuMiiuecKne  oöpaöoTKH  b  öopnöe  c  Bpe^HtiMH  HacenoMBiMH  hbjihiotch  BaumtiM 
$aKTopoM  ÆHHaMHKH  hx  HHCJieHHOCTii.  Ktayuemie  3Toro  (|)aKTopa  bo  Bcex  acneKTax 
b  HacTOHiqee  BpeMH  npn  Bee  öojiee  hht6hchbhom  npiiMeHeHHH  XHMimecKoro  MeTO^a 
npeflCTaBjineT  HCKjiiouHTejiBHBiH  HHTepec.  B  uacTHOCTH,  oneHB  Banmo  noHHTB,  uto 
npe^CTaBjmeT  coöoii  uacTB  nonyjinpHH,  noABepraiancn  fleucTBHio  HAa,  ho  yqejieBmaa. 
B  jiHTepaType  no  Bonpocy  o  nocjieAeHCTBHH  HHceKTHipa/joB  Ha  pa3BHTiie  HacenoMBix 
IIMeiOTCH  CaMfcie  npOTHBOpeUHBLfe  TOHKH  3peHHH. 

Ebijio  iiccjieftOBaHo  cocTOHHHe  nonyjiHH;HH  Bpe^HBix  HaceKOMBIX,  coxpaHHioipnxcH 
nocjie  npHMeHeHHH  AAT,  rXE(r,  renTaxjiopa,  ceBHHa  n  MeTa$oca  b  jiaoopaTopHOM 
3KcnepHMeHTe  h  b  nojieBBix  ycjioBnnx.  Oö^eKTaMH  nccjie^OBaHHH  cjiyjKHjm  xjionKOBan, 
03HM3H  H  3epHOBan  COBKH.  ^JIH  H3yueHHH  COCTOHHHH  HaceKOMBIX  ÖBIJIII  HCn0JIL30BaHLI 
ÖHOJiornuecKHe  h  (|)H3HOjiorHuecKHe  noKa3aTejm.  Hanöojiee  Ha^eJKHLiMii  n  CTaTHCTH- 
uecKH  fl,ocTOBepHLiMii  noKa3aiejiHMH  a^h  pemeHHH  nocTaBJieHHon  3aAaun  hbhjihcb  upo- 
AOJUKHTeJIBHOCTB  pa3BHTHH  JIHHHHOK  H  ÎKH3HH  HMarO,  OTHOCHTejILHOe  KOJIHUeCTBO 
fliianay3HpyioHj,Hx  ocoöeii,  OTHomeHne  KOHpeHTpapnä  hohob  HaTpnn  h  nanna  b  reMO- 
jniM(|)e  ryceunn;  h  KyKOjioK,  hht6hchbhoctb  ^LixaHHH.  JTaTpHH-KajraeBoe  OTHomemie 
b  reMOJiHM(|)e  ■ —  ocoöemio  uyBCTBHTejiBHBiH  noKa3aTejit,  yjiaBjiHBaroupiH  KaaecTBeHHBie 
pa3JiHHHH  b  coctohhhh  HaceKOMBIX,  HeAOCTynHBie  ^jih  onpeAejieHHH  ApyniMH  MeTOAaMH 
(HanpHMep,  BJIIIHHHe  pa3HBIX  fl03Hp0B0K  HHCeKTHipifla  Ha  COCTOHHIie  nOTOMCTBa).  AHa- 
JIH3  jiHTepaTypHBix  AaHHBix  h  coöcTBeHHBix  npe^BapHTejiBHBix  Hccjie^oBaHHii  roBopiiT 
o  tom,  uto  HaTpiiH-KajineBoe  OTHomeHne  xapaKTepH3yeT  hht6hchbhoctb  MeTa6ojiH3Ma. 
npH  noHHBKeHHii  oömchhbix  npopeccoB  b  oprariH3Me  (HanpHMep,  b  nepnoA  no^roTOBKii 
K  ^,Hanay3e  n  b  nepnoA  caMon  ^Hanay3Bi  hjih  npn  jiio6om  yMeHBineHHii  ^BiiraTejiBHon 
aKTHBHOCTH)  OTMCHaeTCH  CHHJKeHHe  OTHOmeHHH  Na+/K+- 

EionyjiHU,HH  Bpe^HBix  HacenoMBix,  noABepraBnineca  xHMHaecKHM  o6pa6oTKaM,  xa- 
paKTepH3yi0TCH  onpe^ejieHHBiMH  KaaecTBeHHBiMii  CABHraMH.  3th  caeuth  coxpanniOTCH 
H  b  cjie^yioipeM  noKOjieHiiH.  B  o6pa6oTaHHBix  HflaMii  nonyjinpHHx  OTMeueHBi  jiyainaa 
BBPJKHBaeMocTB  ryceHHii;  h  pa3BiiBaioiH;HxcH  Kynonon  npn  ^jiHTejiBHOM  ^eñcTBHH  hh3Kiix 
nojio>KHTejiBHBix  TeMnepaTyp,  öojibhihh  npopeHT  ocoöen,  yxoflHipnx  b  ^,Hanay3y,  Ta- 
Kan  nee  hjih  HecnojiBKO  yBejinuemiaH  HHqenpo^yKipiH  HMaro  h  (JiepTHjiBHOCTB  hhij, 
öojiee  BBiconan  npoAOJHKHTejiBHocTB  híH3hh  öaöoaeK  (caMKH)  no  cpaBHeHHio  c  neoöpa- 
ÖOTaHHBIMH  nonyJIHpHHMH.  CpaBHHTejIBHBie  aHaJIH3BI  (^HSHOJIOrHHeCKOrO  COCTOHHHH 
OCOÖen,  BBIHvHBIHHX  nOCJie  XHMHUeCKOH  OÖpaÖOTKH  H  He  HCnBITaBmHX  fleiICTBHe  HAa, 
noKa3ajiH  y  nepBBix  öojiee  HH3Kyio  iiHTeHCHBHOCTB  norjioipeiran  nncjiopoAa  h  cHHHceH- 
Hoe  OTHomeHne  KOHpeHTpapnii  Na+  h  K+  b  reMOJiHM(|)e  ryceHHii;  h  KynojioK.  TaKHM 
oöpa30M,  nonyjiHpHH  Bpe^HBix  HacenoMBix,  coxpaHHioipHecH  nocjie  XHMHuecKHx  oöpa- 
ÖOTOK,  xapaKTepH3yi0TCH  noHHjneHHBiM  MeTaöojiH3MOM.  B  HcxoAHOH  nonyjiHH,HH  Bcer^a 
HMejiHCB  ocoÖH,  xapaKTepH3yK)in;HecH  aHajiormiHBiMH  noKa3aTejiHMH  oÖMeHa.  C  yBejin- 
neimeM  KOHqeHTpapHH  HHceKTHqHAa  (AAT,  rXEjr,  renTaxjiop,  ceBHH) ,  npHMenneMoro 
b  poflHTejiBCKOM  noKOJieiiHH,  naTpHH-KajineBoe  OTHomeHne  b  reMOJiHMiJe  ryceHHii;  n  ny- 
KOJioK  poAHTejiBCKoro  n  AO^ßpHero  nonojiemin  3aKOHOMepiio  CHnmaeTCH,  a  oTHOCiiTejiB- 
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Hoe  KOJiiraecTBO  AHanay3iipyioLQ,Hx  ocoGeñ  cooTBeTCTBenHo  B03pacTaeT,  t.  e.  CHmnenne 
OTHOmeHHH  Na+/K+  H  yXOft  B  AHanay3y  OKa3LIBaiOTCH  B3aHM0CBH3aHHBIMH  HBJieHHHMH. 
3tii  Ka^ecTBeHHLie  H3MeHeHHn  bbihbjighbi  He  tojibko  b  JiaGopaTopHOM  aKcnepHMeme, 
ho  h  b  Gojiee  cjiohíhbix  nojieBBix  ycjioBHHX,  r,a,e  npnxoflHTcn  CTajiKHBaTBcn  co  CMemaH- 
HOH  nonyjinrpieH,  BKjnonaiomeñ  ocoGeñ,  KaK  HcnBiTaBmnx  flencTBne  n^a,  ran  h  H3Ge- 
HcaBinnx  KOHTaKTa  c  hhm. 

Mojkho  npe^noaoacHTB,  uto  b  pe3yjiBTaie  oGpaGoTOK  HHceKTnnjmaMH  nponcxo/jHT 
OtGoP  —  BBIHCHBaiOT  OCoGh  C  HOHHJKeHHBIM  OTHOHieHHeM  Na+/K+,  c  MeHee  HHTeHCHBHBIM 
oGMeHOM  BeigecTB  n  Gojiee  CKJiOHHBie  npn  cooTBeTCTByiomux  ycjiOBHax  yÜTH  b  ^na- 
nay3y.  9th  KOHCTHTyipiOHHBie  ocoGghhocth  OT^ejiBHBix  ocoGeñ  ßejiaiOT  hx  Gojiee 
CTOHKHMH  K  HeGjiarOHpHaTHBIM  BHeHIHHM  B03,0;enCTBHHM,  B  TOM  HHCJie  H  K  HßaM.  Yße- 
jmaemie  KOJinnecTBa  Tannx  ocoGeñ  b  nonyjiaijHH  Bpe/prrejin  MonseT  aBHTBca  o^hoh 
H3  npHHHH  oGpa30BaHHa  nepMaHeHTHBix  oaaroB  hx,  TpeGyionpix  nocToaHHon  HHTeHcn- 
(|)HKan,HH  XHMHaecKHx  oGpaGoTOK. 

IloHaTHe  «OHTHMaaBHaa  hhtghchbhoctb  oGmghhbix  npon;eccoB»  BecBMa  aaGnaBHo. 
Oho  H3MeHaeTca,  oaeBH^HO,  Kan  b  OTAeaBHBie  nepnoßBi  ce30HHoro  n;HKaa,  TaK  h  Ha 
pa3HBix  ypoBHax  HHcaeHHOCTH  nonyaari;HH.  IIoBBimeHHBiH  oGmgh  A^aeKo  hg  Bcer^a 
0Ka3BiBaeTca  npn3HaKOM  npon¡BeTaHna  nonyaan1Hn. 


DER  ERSTE  UNTER  WASSER  LEBENDE  BLASENFUß  (T  HY  SAN  OPT  ERA) 

E.  Titschack 
(Hamburg,  BRD) 

Auf  den  Hawaii-Inseln  wurde  1939  der  Blasenfuß  Organothrips  bianchii  an  der 
Taro-Pflanze  ( Colocasia  esculenta  var.  antiquorum)  entdeckt.  Der  Taro  ist  ein  Aron-  * 
stabgewächs.  Man  baut  ihn  wegen  der  stärkehaltigen  Knollen  an,  entweder  wie 
Reis  auf  überfluteten  Feldern  oder  als  Trockentaro  auf  feuchter  Erde.  Nur  den  naß 
kultivierten  Taro  befällt  der  Organothrips.  Alle  Beobachter  (Bianchi,  Krauss,  Saki- 
mura)  betonen,  daß  das  Tier  sich  etwa  10  cm  über  der  Wasseroberfläche  unter  den 
Blattscheiden  aufhält. 

Die  Vermehrung  der  Taro-Kulturen  erfolgt  auf  zweierlei  Weise:  Entweder  man 
verpflanzt  Auswüchse  des  Rhizoms  oder  abgeschnittene  oberirdische  Pflanzenteile. 
Letztere  halten  sich  lange  frisch,  können  weit  exportiert  werden  und  damit  ist  eine 
Verschleppung  des  Blasenfußes  gegeben.  Seit  der  Entdeckung  auf  den  Hawaii-Inseln 
wurde  der  Organothrips  bianchii  auch  auf  verschiedenen  Inseln  des  Samoa-  und 
Palau-Archipelags  nachgewiesen. 

Dieses  Tier,  das  bisher  nur  aus  dem  pazifischen  Raume  bekannt  war,  ist  plötzlich 
in  Deutschland  aufgetreten,  wo  es  an  Cryptocoryne-Piisnizen  bei  dem  Münchener 
Apotheker  K.  A.  Frickhinger  Schäden  verursachte.  Sie  wissen,  daß  das  Halten  von 
exotischen  Zierfischen  nach  dem  Kriege  in  allen  Kurturländern  sprunghaft  zugenom¬ 
men  hat;  große  Zuchtanstalten  sind  in  Deutschland  entstanden  und  der  Handel 
mit  bunten  tropischen  Fischen  umspannt  bald  die  ganze  Welt.  Geeignete  Warm¬ 
wasserpflanzen  mußten  beschafft  werden  und  mit  diesen  dürfte  unser  Blasenfuß 
nach  Europa  gekommen  sein.  Wann  er  bei  uns  Fuß  fasste,  läßt  sich  natürlich  schwer 
sagen.  Fotos  von  ihm  liegen  aus  dem  Jahre  1965  vor,  ohne  daß  man  ihn  erkannte 
und  beachtete.  Im  Dezember  1967  hörte  ich  davon,  erhielt  Material  und  konnte  das 
Tier  determinieren. 

Überraschend  ist  aber  nicht  so  sehr  diese  Verschleppung  und  der  Befall  einer 
anderen  Pflanze,  sondern  der  Umstand,  daß  Organothrips  bianchii  bei  uns  sich  ganz 
anders  verhält,  als  auf  den  Hawaii-Inseln.  Dort  lebt  er,  wie  ich  schon  sagte,  an  den 
Teilen  des  Taro,  die  über  dem  Wasser  stehen,  also  als  Lufttier  wie  alle  bisher 
bekannten  Thysanopteren.  Hier  dagegen  verläuft  sein  ganzer  Entwicklungszyklus 
an  submersen  Cryptocoryne- Pflanzen,  tief  unter  der  Wasseroberfläche  und  in  keinem 
Zusammenhang  mit  dieser.  Dieser  Übergang  von  der  Luft  ins  Wasser  warf  eine 
Reihe  Fragen  auf,  von  denen  in  einem  Vortrag  von  15  Minuten  nur  einiges  kurz 
gestreift  werden  kann. 

Eine  5  Monate  lange  Beobachtung  lebender  Teire  zeigt,  daß  diese  ihren  Sauer¬ 
stoffbedarf  nicht  aus  den  Pflanzengeweben  entnehmen,  nicht  in  laftgefüllten  Hohlräu¬ 
men  sich  aufhalten  oder  auf  von  Algen  ausgeschiedene  Gasblasen  angewiesen  sind. 
Es  handelt  sich  also  tatsächlich  um  echte  Wassertiere.  Kiemen  oder  ähnliche  Ausbil¬ 
dungen  fehlen,  ebenso  Andeutungen  von  einer  Enddarm-Atmung,  wie  sie  die  ani- 
sopteren  Odonaten  besitzen.  Ein  Tracheensystem  ist  aber  ausgebildet:  Zwei  kräftige, 
luftgefüllte  Längsstämme  durchziehen  den  Körper.  Nur  3  Paar  unscheinbare  Stigmen 
lassen  sich  erkennen;  fraglich  bleibt,  ob  dadurch  eine  Kommunikation  nach  außen 
besteht.  Eine  starke  Aufbüschelung  feinster  Tracheenäste  unter  der  Epidermis  fällt 
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auf.  In  den  Beinen  und  Fühlern  gehen  die  Tracheen  in  wurstförmige  Tracheenblasen 
über,  was  die  Diffusion  von  Gasen  aus  dem  Wasser  sicherlich  erleichtert.  Nach 
allem,  was  an  lebenden  Tieren  festgestellt  werden  kann,  erfolgt  die  Atmung  also 
durch  die  Haut. 

Während  die  luftlebenden  thysanopteren  unter  Wasser  sich  hilflos  krümmen 
und  bald  ersticken,  bewegt  sich  Organothrips  bianchii  unter  Wasser  ohne  irgend¬ 
welche  Beunruhigung  zu  zeigen  und  genau  so  geschickt,  wie  seine  Verwandten 
etwa  auf  einer  pflanzlichen  Unterlage.  Die  Tiere  sind  auch  imstande  im  Wasser, 
an  der  Oberfläche  hängend,  zu  kriechen,  wie  eine  Fliege  an  der  Zimmerdecke,  können 
Teile  des  Körpers  aus  dem  Wasser  herausstrecken  und  wieder  einziehen.  Solange 
genügend  Nahtung  vorhanden  ist,  versuchen  sie  nicht  das  Wasser  zu  verlassen; 
im  Gegenteil,  Tiere  neben  einen  Wassertropfen  geraten,  streben  danach,  ins  Wasser 
hineinzugelangen.  Der  Pulvillus,  bei  Thysanopteren  bekanntlich  besonders  gut  ausge¬ 
bildet,  wird  unter  Wasser  genau  so  benutzt  wie  es  die  Landthysanopteren  tun.  Seine 
Klebrigkeit  und  Haftfähigkeit  bleibt  also  unter  Wasser  erhalten. 

Nach  allem,  was  ich  gesehen  habe,  glaube  ich,  daß  Organothrips  bianchii  in  den 
Tropen  ursprünglich  und  normaliter  an  Unterwasserpflanzen  lebt  und  nur  aushilfs¬ 
weise  auf  die  feuchten  Hohlräume  des  Taro  übergegangen  ist. 

Ein  ausführlicher,  bebilderter  Aufsatz  hierzu  erscheint  demnächst  im  Anzeiger 
für  Schädlingskunde. 


CPABHHTEJIBHAH  XAPAKTEPHGTHKA  BHßOB  POftA 
CONOPHYMA  ZUB.  ( ORTHOPTERA ,  BRACHYCERA,  ACRIDOIDEA) 

M.  E.  Tschernjakhovsky  —  M.  E.  HepHaxoBCKiin 

(MocKoecnuü  20 c.  nedazozunecKuü  uhctutijt,  CCCP) 

HaÖJHOfteHHa  npoBOftHJiHCL  b  3anagHOM  TaHL-IHane  b  ceBepo-BOCTOuHon  nacra 
UaraaJiLCKoro  xpeÖTa  Haft  BHftaMH  Conophyma  boldyrevi  angustum  Mistsh.,  C.  virga- 
tum  Mistsh.,  C.  dirshi  procerum  Mistsh.,  oöiiTaioiftHMH  b  pa3jraum>ix  blicothlix  noa- 
cax.  C.  virgatum  HaüfteHa  b  OTporax  npegropteB  Ha  BLicoTe  600  m  Haß  yp.  m.  b  mht- 
jihkobo-ocohkoboh  nycrarae  c  sjieMeriTaMH  TypaHCKoro  pa3HOTpaBLH.  C.  dirshi  procerum 
ftepjKHTca  Ha  BLicoTax  OT  1000  ft o  2800  m  Haft  yp.  m.  b  cyxnx  pa3HOTpaBHBix  crenax 
c  TypaHCKHM  pa3HOTpaBBeM  H  Ha  cyöajiLHHHCKiix  jiyrax.  C.  boldyrevi  angustum 
BcrpeuaeTCH  Ha  BLicore  ot  1900  fto  3000  m  Haft  yp.  m.  Ha  KaMeHHCTO-meÖHHcTLix 
yaacraax  hohbli  c  cyöajiLHHHCKOH  pacraTejiLHOcraio. 

Pa3JiHHHLie  aKOJiornnecKHe  ycjiOBHa  MecT  oöiiTaHna  HaKJiaftLiBaioT  cboh  oraeaaroK 
npeìKfte  Beerò  Ha  ijhkjili  pa3BHraa.  OTpornftemie  jihuhhok  C.  virgatum  nponcxoftiiT 
b  anpejie,  a  k  Hanajiy  hiohh  KOHnacrca  orajiaftKa  ami;  h  nponcxoftHT  OTMiipamre  HMaro. 
nepnoft  pa3BHTHH  jihuhhok  h  npoftOJiîKHTejiLHOCTL  JKH3HH  HMaro  y  C.  dirshi  procerum 
öojiee  pacTHHyT;  oTpoJKftemie  jihhhhok  —  b  Mae,  a  orajiaftKa  ann;  —  b  Hiojie— aßrycTe. 
B  BLicoKoropte  (BLirne  2500  m)  cponn  cftBHraiOTca  Ha  1—2  Heftejm.  Pa3BHrae  C.  bol¬ 
dyrevi  angustum  HfteT  eqe  b  öojiee  no3ftHee  BpeMH.  JIhhhhkh  oxpojKftaioTca  b  KOHpe 
Man,  a  orajiaftKa  hhh;  h  rnöeJiL  HMaro  nponcxoftaT  b  aBrycre— ceHxaöpe. 

OftHHM  H3  Beftyrgnx  (JaKTopoB,  onpeftejiaioiftHx  ftjmxejiLHocxL  pa3Bnraa  n  blihui- 
Bamia  HaceKOMLix,  aßjiaeTca  xapaKTep  Berexapmi  nx  kopmoblix  pacreHHH.  MejKfty  xa- 
paKTepoM  BereTapHH  kopmoblix  pacreHHH  h  pocTOM  h  BLUKHBaHHeM  HaceKOMLix  HMeexca 
npaMaa  nojiojKHxeJiLHaa  KoppeJiapna.  B  BLicoKoropHLix  ycjioBHax,  rfte  BLiropairae  pa- 
CTHTeJILHOCTH  npOHCXOftHT  MeftJieHHee,  HÍH3HL  HaceKOMLix  ÖOJiee  ftJIHTeJILHa. 

Bce  Tpn  BHfta  nHTaiOTca  mupoKOJiHCTBeHHLiMH  TpaßaMH,  3JiaKH  ( Gramineae )  h  oco- 
KOBLie  ( Cyperaceae )  b  nHTaHHH  He  yaacrayiOT.  B  kopmobom  paftHOHe  oxMeneHLi  Inula 
grandis,  Prangos  pabularia,  Ferula  ovina ,  F.  prangifolia ,  Trollius  altaicus ,  Geranium 
fegranense ,  G.  rectum  h  ftp. 

3HMOBKa  Bcex  Tpex  BHftOB  nponcxoftHT  b  $a3e  añn;a.  KyÖLimKH  oKpyrjio-BajiLKo- 
BaxoH  6oaoHKoo6pa3HOH  <J>opMLi  oTKJiaftLiBaiOTca  Ha  rnyÖHHe  1.5 — 3  cm.  Hanöojiee  ray- 
6oko  noMenjaex  cboh  KyÖLimKH  C.  virgatum.  Cxpoemie  KyöbimeK  npocToe:  rpynna  aim; 
OKpyamHa  3eMJiaH0H  oöojiohkoh,  npomixarraoH  ceKpexoM.  Pa3Mep  KyÖLimKH  C.  virgatum 
7X10  mm,  TOJiEgHHa  ee  cxeHOK  2  mm,  hhd;  6 — 8  hit.  BpeMa  orajiaftKH  OftHOH  KyÖLimKH 
OKOJio  40  MHH.  C.  dirshi  procerum  HMeeT  KyÖLimKH  pa3MepoM  6x8—7x10  mm.  Hhcjio 
ann,  b  KyöbimKe  6—10  mt.  pa3MepoM  5.5X1.7  mm.  Tojimmia  ctchkh  1.3  mm.  CaMKa 
3a  nepnoft  CBoen  jkh3hh  npoftypHpyex  fto  3  KyÖLimeK.  OxKJiaftKa  ann;  npoH3BOftHTca 
B  MeJIK03eMHCTLIX  CXaiJHHX  B  ftOBOJILHO  CJiaÖLIH  rpyHT,  BpeMa  OTKJiaftKH  26 — 30  MHH. 
Y  C.  boldyrevi  angustum  cpeftHHH  pa3Mep  KyÖLimKH  8X12  mm,  xojiEftHHa  creHOK  1  mm, 
hhcjio  hhe;  b  KyÖLimKe  12—20  mT.,  pa3Mep  hx  6X2  mm.  KyÖLimKH  OTKJiaftLiBaiOTca 
B  KaMBHHCTLIX  BLICOKOropHLIX  CXagHHX  Ha  MeJIK03eMHCTLIX  yUaCTKaX  HOft  paCTeHHHMH. 

Bce  H3yneHHLie  BHftLi  xopomo  ftepamxca  Ha  ninpoKOJiHCTBemiLix  Tpaßax  (Ha  3JiaKH 
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n  ocoKH  ne  B36npaiOTCH),  nepepBnraacb  no  hem  nan  majnnaMn  hjih  HeSoanninMn 
npbnnnaMn  okojio  50  cm  panHbi.  npn  npecaepoBannn  BeananHa  npnunna  B03pacTaeT 
po  1.5—2  M,  nacenoMoe  cnpniriiBaeT  Ha  3eMJiio,  CTpeMHCB  ckplitbch  cpepn  cTeöaen, 
jiHCTLeB,  KaMemKOB  n  np.  Ha  noaBe. 


yPOBEHb  EHOMACCBI  MHKPOAPTPOIIOß  B  CPEßAX  G  PA3HBIM 
COAEPJKAHHEM  OPrAHHHECKHX  BEIDjECTB 


N.  M.  Tschernova  —  H.  M.  H  e  p  h  o  b  a 
(Mockoôckuü  eoe.  nedasoauuecKuü  uhctutijt ,  CCCP) 

Ha  ocHOBanHH  MHorojieTHHx  MaTepnaJiOB  no  BnpoBOMy  cocTaBy  h  ancaeHHOCTH 
MejiKHx  HJieHHCTOHornx  b  naxoTHBix  noHBax  n  CKonjieHnax  pa3anaHbix  opraHnaecnnx 
ocTaTKOB,  a  TaKìKe  aaôopaTopnbix  onpepeaemiii  înnBoro  Beca  Hanöoaee  MaccoBtix 
bhaob  aBTop  HOHLiTajiCH  paccanxaTb  cyMMapHyio  Maccy  MnnpoapTponop  b  pa3anaHbix 
oÖHTaeMbix  HMH  cyöcTpaTax. 

B  naxoTHbix  noaBax  c  copep>naHHeM  opraHnaecnnx  BeipecTB  1 — 3%  (pepHOBonop- 
30JiHCTaa  h  TeMHOcepaa  aecHaa)  Bee  MejiKHx  aaeHHCTOHornx  He  npeBbimaeT  10—20  Mr 
b  1  am3,  oöipaa  HHCJieHHOCTb  cocTaBJiaeT  30  500  3K3eMnaapoB  b  3tom  oö-neMe  noaBbi, 
a  BHflOBoe  pa3H00Öpa3ne  —  30 — 40  bhaob. 

B  epepax  c  bmcokoh  noHpenTpapnen  opraHHHecnnx  BeipecTB  Kan  ancaeHHOCTb,  Tan 
h  önoMacca  MnnpoapTponop  pe3Ko  BOspacTaiOT  no  cpaBHeHHio  c  MHHepaabHbiMH  cyö- 
CTpaTaMH.  Tanne  npnpopHbie  cnonaernia  pa3aaraioipHxcH  opraHnaecnnx  BeipecTB,  nan 
aecHaa  nopcTnana,  xapaKTepn3yiOTCH  oaenn  pa3HOo6pa3HbiM  no  BnpoBOMy  cocTaBy 
(cBbime  100  bhaob),  ycTonaiiBbiM  nojinpoMHHanTHbiM  noMnjiencoM  MnnpoapTponop,  anc- 
jieHHocTb  noTopbix  pocTnraeT  HecnojibKo  Tbicaa  oeoöen  b  nepecaeTe  Ha  Jimp  cyöcTpaTa, 
a  cyMMapHbiñ  îkhboh  Bec  cocTaBJineT  okojio  100  Mr.  Cpepn  ncnyccTBeHHbix  cnonaeHnn 
pa3Jiaraioin;HxcH  opraHHHecnnx  ocTamoB  JincTOBbie  n  Top(j)o-HaB03Hbie  noMnocTbi  6jih3kh 
k  JiecHbiM  nopcTHjinaM  no  ancaeHHOCTH  n  Macee  HaceaaioipHx  nx  MnnpoapTponop 
(BnpoBoe  pa3HOo6pa3ne  CBbime  100  bhaob,  oöipaa  Macca  91—117  Mr,  ancaeHHOCTb 
1.4— 6.4  thchh  3K3eMnJinpOB  b  1  am3).  OpHano  rpynnnpoBKH  Mejinnx  aaeHHCTOHornx 
b  3THX  cyöcTpaTax  OTJinnaiOTcn  3HaanTeabHo  ôoanmen  CTeneHbio  poMHHnpoBaHHH  ot- 
AeJIbHblX  BHAOB,  COCTaBJIflIOmHX,  TaKHM  o6pa30M,  OCHOBy  ÖHOMaCCbl. 

OcoöeHHO  öoanmnx  BeananH  cyMMapHbin  îkhboh  Bec  Mejinnx  aaeHHCTOHornx  po- 
cmraeT  b  cpeAax  c  pe3Ko  cnepn^naecKHMH  ycjiOBHHMn,  Tannx  nan  HaB03,  xapanTepn- 
3yiorniHHCH  êojibmnM  noanaecTBOM  aernonopBHîKHbix  coepmieHHH  n  bbicokoh  miTeH- 
CHBHOCTbio  MHKpoönojiornnecKHx  npopeccoB.  B  Tannx  cnepn^HaeCKHX  ycjiOBnax 
C03Aai0TCH  oöeAHeHHbie,  pe3no  MOHopoMnnaHTHbie  rpynnnpoBKH  Mejinnx  aaeHHCTOHO- 
rnx  c  Hpe3BbinanH0  bbicokhm  ypoBHeM  ónoMaccni  (BHAOBoe  pa3HOo5pa3ne  11—18  bhaob, 
oöipan  nncjieHHOCTb  po  30  tbichh  3K3eMnjinpoB,  önoMacca  ao  2.5  r  Ha  1  pM3).  Mancn- 
MajibHbix  Beanann  Macca  Mejinnx  aaeHHCTOHornx  b  HaB03e  AOCTnraeT  na  cpeAHnx 
3Tanax  pa3Jio?neHHn,  Bbipaînancb  b  rpaMMax  Ha  1  pM3.  Tanne  nona3aTejin  JKHBoro 
Beca  MnnpoapTponoA  b  onpeAeJieHHOM  oö^eMe  oönTaeMoro  opraHnaecnoro  cyöcTpaTa, 
no-BHAnMOMy,  6jih3kh  k  npeAejibHo  bosmojkhbim,  xoth  HHorAa  BCTpeaaiOTCH  cpepni 
n  c  eipe  öojibniHM  copepinaHneM  3thx  jkhbothbix,  npnMepoM  nero  HBjiniOTCfl  noBepx- 
HOCTHbie  ejión  nynypy3Horo  cnjioca,  3anjiaAbiBaeMoro  b  nojieBbix  ycjiOBnax  (ancaeH- 
HOCTb  Mejinnx  aaeHHCTOHornx  ao  185  tbichh,  cyMMapHbin  Bec  ao  4.5  r  b  1  am3). 

ConocTaBJieHne  noanaecTBa  înnBoro  BerpecTBa,  3anaK>aeHHoro  b  MnnpoapTponoAax, 
c  oöiphm  BecoM  cyöcTpaTa  BbiHBJineT  caepyiomne  3anoHOMepHOCTH. 

B  naxoTHbix  noaBax  cyMMapHaa  Macca  Mejinnx  aaeHHCTOHornx  cocTaBJineT  pecn- 
THHHbie  AOJin  npopeHTa  ot  oöipero  Beca  noaBbi,  b  aecHon  noACTHJine  n  noMnocTax  OHa 
BbipajnaeTcn  TbicnanbiMH  n  cotbimh,  a  b  HaB03e  n  cnjioce  —  pecnTbiMn  aojihmh  npoj 
peHTa,  Aocmran  b  pape  cayaaeB  3HaaeHna  pejinix  ancea.  MancnMaabHo  B03MO>KHbin 
ypoBeHb  rKHBoro  Beca  Meannx  aaeHHCTOHornx  b  cnonaeHnax  pasaaraioipiixca  BerpecTB, 
no-BHAHMOMy,  onoao  2%.  TannM  o5pa30M,  AHana30H  noaeöaHnn  cyMMapHoro  jnnBoro 
Beca  MnnpoapTponoA  b  pa3Hbix  cyöcTpaTax  oaeHb  Bejinn:  no  OTHomeHHio  n  Becy 
oönTaeMoro  cyöcTpaTa  Macca  sthx  jnnBOTHbix  b  cothh  (aecHaa  nopcTnana  n  kom- 
nocTbi)  n  Tbicaan  pa3  (HaB03  n  enaoe)  öoanme,  aeM  b  noaBe. 

CoBepmenHo  HHbie  cooTHomeHna  BbiaBaaiOTca  npn  conocTaßaeHnn  cyMMapHoñ 
Macchi  MnnpoapTponoA  c  BecoM  opraHnaecnon  aacTH  cyöcTpaTa.  B  npnpoAHbix  epepax 
(noaBe,  aecHon  nopcTnane  n  np.)  n  6an3nnx  n  hhm  no  önoaornaecKHM  nona3aTeaaM 
noMnocTax  ypoBeHb  Maccm  Meannx  aaeHHCTonornx  b  pacaeTe  na  opraHnaecnoe  Beipe- 
CTBO  BbipaînaeTca  6oaee  6an3KHMn  pn^paMH,  noaeöaHna  3Haaennn  noTopbix  othoch- 
TeabHO  HeBeannn  (b  Hamnx  npnMepax  ot  0.01  po  0.16%).  B  pa3Max  3THx  noaeOannn 
ynaapniBaiOTca  cynpeccnoHHbie  n  ce30HHbie  H3MeHeHna  oöipero  ænBoro  Beca  paccMaT- 
pnBaeMbix  rpynnnpoBon  bkhbothbix. 
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Ilo-BiiflHMOMy,  b  npiipoAe  cynjecTByiOT  onpe^eji  entibie  rpaHHpti  iiacbiin;eHHOCTH 
MepTBoro  opraHHBecKoro  BeiqecTBa  jkhboh  Maccon  MejiKHx  HJieHHCTonorHx.  3th  npe- 
^ejiLi  yBejiHBHBaioTCH  Jiiimb  b  ncKyccTBeHHBix  ycJiOBHHx,  npn  cKonjietiHHx  öojibhihx 
KOJIHBeCTB  ÖOraTBIX  nOABHJKHBIMH  COe^HHeHHHMH  OpraHHHeCKHX  BemeCTB,  KaKHMII  HB- 
JIHIOTCH  ßypTbl  HaB03a  H  CHJIOCa. 


CAN  PARASITES  AVOID  COMPETITIVE  EXCLUSION? 

G.  C.  V  a  r  1  e  y,  G.  R.  G  r  a  d  w  e  1 1 
(Hope  Department  of  Entomology,  Oxford  University,  U.K.) 

Our  study  of  the  insect  fauna  on  oak  in  England  has  shown  that  whilst  most 
species  of  Lepidottera  have  had  several  species  of  parasite  bred  from  them,  any  par¬ 
ticular  host  species  usually  has  only  one  parasite  which  is  both  specific  to  and 
synchronized  with  it.  Other  parasites  are  either  non-specific  or  are  apparently  specific 
but  not  synchronized  and  have  an  alternate  generation  on  some  other  host. 

DeBach  (1966)  has  suggested  that  if  two  parasites  attack  different  stages  of  a  host 
they  are  not  ecological  homologues  and  therefore  their  co-existence  is  to  be  expected; 
but  the  co-existence  of  two  specific  and  synchronized  parasites  on  one  host  would 
seem  to  be  the  exception  rather  than  the  rule. 

Winter  moth  —  Operophtera  brumata  (L.)  — has  two  synchronized  and  almost 
specific  parasites  which  only  infrequently  attack  other  species  of  host.  In  mathe¬ 
matical  models,  by  which  we  seek  to  mimic  and  explain  field  observations  (Varley 
a.  Gradwell,  1968),  these  parasites  are  assumed  to  act  in  a  Nicholsonian  way  and 
their  efficiencies  are  represented  by  'areas  of  discovery’  calculated  as  the  means 
of  those  estimated  from  field  data.  In  models  which  include  the  observed  density 
dependent  mortality  of  host  pupae,  and  in  which  the  key-factor  (hatchling  mortality) 
is  held  constant  at  its  mean  value,  stability  between  the  host  and  one  parasite  is 
quickly  reached  (Varley  a.  Gradwell,  1963).  The  use  of  Nicholson  and  Bailey’s  (1935) 
method  for  calculating  the  densities  at  which  successive  populations  are  equal  — 
called  by  them  «steady  state  calculations»  —  suggested  that  it  ought  to  be  relatively 
easy  to  construct  a  stable  model  in  which  host  and  both  parasites  co-existed;  but 
in  our  continuous  calculations  one  parasite  always  replaced  the  other.  In  their 
models  Nicholson  and  Bailey  failed  to  obtain  stability;  this  apparently  prevented 
them  from  realizing  that  the  ’steady  state  calculations’  for  two  parasites  acting 
successively  on  a  host  were  revealing  only  metastable  states.  In  our  stable  models 
parasite  co-existence  was  virtually  unobtainable;  although  the  competitive  displace¬ 
ment  from  some  of  the  metastable  positions  may  be  quite  a  slow  process. 

The  winter  moth  parasites  do  co-exist;  if  our  models  do  not  allow  co-existence 
our  method  of  modelling  them  is  wrong  and,  in  turn,  this  might  mean  that  the 
concept  of  area  of  discovery  is  invalid. 

In  our  oak  study  we  have  seen  that  in  any  one  year  each  of  the  study  trees 
carries  a  different  density  of  winter  moth  larvae.  Our  measurements  of  the  mortality 
of  these  larvae  caused  by  larvae  of  the  Tachinid-fly  Cyzenis  albicans  (Fall)  suggests 
that  the  adult  flies  aggregate  in  areas  of  higher  host  larval  density,  and  that  few 
parasites  search  in  areas  of  lower  host  density  (Hassell  1966).  Similarly,  Cratichneu- 
mon  culex  (Mueller),  which  parasitises  winter  moth  pupae  in  the  soil,  concentrates 
its  search  in  areas  of  high  host  density.  But  the  area  of  high  larval  and  high  pupal 
density  are  not  the  same;  they  differ  both  temporally  and  spatially. 

The  area  where  the  oak  work  is  being  carried  out  is  not  pure  oak  woodland. 
Between  the  oaks  are  «mixed-areas»  of  Hazel  ( Corylus ),  Hawthorn  ( Crataegus )  and 
Blackthorn  ( Prunus  spinosa)  on  which  winter  moth  larvae  also  feed.  The  female 
moths  walk  to  the  trees  which  they  climb  to  lay  eggs,  so  that  if  twice  as  many 
females  per  square  meter  of  soil  surface  emerge  under  oak  as  in  the  «mixed  area», 
the  larvae  from  these  will  be  distributed  within  a  volume  of  about  two  cubic  meters 
on  the  mixed-area  trees  but,  because  of  their  greater  height,  within  a  volume  of  some 
eight  to  ten  cubic  meters  on  oak.  Thus  the  number  of  larvae  per  unit  volume  of  mi¬ 
xed-area  tree  will  be  at  least  twice  that  on  oak  and  these  larvae  will  suffer  a  higher 
percentage  parasitism  by  Cyzenis  than  those  on  oak;  this  relationship  is  confirmed 
by  our  measurements.  However,  at  caterpillar  fall  there  will  be  twice  as  many 
pupae  per  square  meter  under  oak  as  under  the  other  food-plants;  Cratichneumon 
concentrates  its  search  under  the  oaks  and  we  find  the  higher  densities  of  adult 
Cratichneumon  emerging  from  under  oak. 

This  spatial  separation  of  parasite  attack  explains  a  co-existence  which  is  not 
explicable  solely  by  the  parasite  attacks  being  separated  temporally,  but  the  effect 
of  this  co-existence  on  the  host’s  average  abundance  can  only  be  deduced  by  means 
of  a  model.  In  a  simple  model,  based  on  the  kind  of  diversity  in  our  area,  the  areas 
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of  oak  and  «mixed-area»  are  in  the  ratio  of  1  :  10  and,  as  observed,  females  emerging 
under  oak  have  a  higher  rate  of  increase  (egg  complement)  than  those  emerging 
under  other  food-plants.  The  density  dependent  pupal  mortality  has  the  same  rela¬ 
tionship  in  the  two  areas  and,  for  comparative  purposes,  the  key-factor  mortality 
is  used  as  a  constant  having  its  mean  value.  The  parasites  have  their  mean  areas 
of  discovery  (which  are  very  similar),  but,  in  each  generation,  the  parasites  emerging 
into  both  areas  are  re-distributed  in  relation  to  their  host’s  densities  in  the  two  areas. 
The  model  is  stable  and  allows  the  co-existence  of  both  parasites  and  can  therefore 
be  used  to  calculate  the  host’s  average  abundance  for  single  or  multiple  parasite 
introductions.  The  results  from  these  models  do  not  support  Nicholson  and  Bailey’s 
conclusion  that  the  introduction  of  further  parasites  must  necessarily  raise  the  host’s 
average  abundance.  The  lowest  winter  moth  level  is  produced  when  Cratichneumon 
is  the  only  parasite,  but  the  host  level  produced  by  Cyzenis  alone  is  higher  than  that 
when  both  parasites  are  acting  together. 

Although  parasite  behaviour  is  still  greatly  oversimplified  in  this  kind  of  model, 
the  model  is  useful  in  that  it  provides  a  possible  explanation  of  parasite  co-existence 
which  the  Nicholson  and  Bailey  models  do  not,  and  provides  conclusions  different 
from  those  reached  by  these  earlier  workers.  At  the  same  time,  however,  it  does 
suggest  that  the  basic  concept  of  area  of  discovery  is  not  necessarily  wrong  and  that 
a  measured  area  of  discovery  may  be  one  parameter  describing  parasite  behaviour 
which  can  he  validly  used  in  population  models. 


FARBENORIENTIERUNG  BEI  PARASITISCHEN  HYMENOPTEREN 


G.  Vater 
(Leipzig,  DDR) 

In  Freiland-  und  Laboratoriumsuntersuchungen  prüften  wir  die  Farbreaktionen 
von  Diaeretiella  rapae  (M’Intosh)  (Aphidiidae) ,  Primärparasit  der  Kohlblattlaus  Bre- 
vicoryne  brassicae  (L.),  und  des  wichtigsten  Hyperparasiten  Charips  spec.  (Cynipidae) . 

Bei  Versuchen  mit  Farbschalen  nach  Moericke  wurden  in  4  Wiederholungen 
12  verschiedene  Pigmentfarben  verwendet,  die  durch  Remissionskurven  für  den 
sichtbaren  Spektralbereich  und  die  valenzmetrischen  Daten  nach  dem  IBK-Syst'em 
eindeutig  charakterisiert  sind. 

Die  Auswertung  erbrachte  folgende  Ergebnisse. 

1.  Das  Maximum  des  Anfluges  von  Brevicoryne  brassicae  liegt  im  Gelb.  Entspre¬ 
chend  ihrem  Gelbanteil  werden  auch  Rot,  Orange,  Hellgrün  in  unterschiedlichem 
Masse  bevorzugt.  Dies  bestätigt  die  bisher  vorliegenden  Befunde  an  Aphiden. 

2.  Etwa  gleiche  Farbreaktionen  zeigt  Charips  spec.,  die  ebenfalls  am  häufigsten 
auf  Gelb  landet.  Bei  einem  Vergleich  von  Männchen  und  Weibchen  sind  keine 
Reaktionsunterschiede  feststellbar. 

3.  Abweichend  davon  haben  bei  Diaeretiella  rapae  nur  Pigmente  mit  Grünan¬ 
teilen  einen  Anlockungseffekt.  In  den  Grünschalen  sind  die  spontanen  Landereaktio¬ 
nen  dementsprechend  am  stärksten.  Ein  genauerer  Vergleich  ergibt  innerhalb  des 
Grünbereichs  Sexualunterschiede:  Für  die  Männchen  haben  auch  stark  ungesättigte 
Farben  Lockwirkung.  Die  Weibchen  reagieren  selektiver  und  bevorzugen  nur  Hellgrün 
und  Grün  signifikant  gegenüber  den  anderen  Pigmenten. 

Da  in  allen  Fällen  die  Helligkeitswerte  der  verwendeten  Pigmentproben  nicht  mit 
der  Zuflugshäufigkeit  übereinstimmen  und  die  Helligkeitswerte  der  Vorzugsfarben 
eine  sehr  große  Variationsbreite  haben,  liegt  die  untersuchten  Arten  eine  Farbenun¬ 
terscheidung  nach  der  Wellenlänge  der  elektromagnetischen  Strahlung  vor.  Eine  Far¬ 
benwahl  auf  Grund  unterschiedlicher  UV-Reflexion  der  Pigmente  kann  allerdings 
nicht  mit  Sicherheit  ausgeschlossen  werden. 

Die  Freilanduntersuchungen  Hessen  sich  durch  Laborversuche  bestätigen: 

Nach  nahezu  gleichmäßiger  Verteilung  in  einem  verdunkelten  Glasrohr  sammeln 
sich  die  Versuchstiere  in  spektralen  Licht  regelmäßig  in  zwei  spezifischen  Bereichen. 
Im  sichtbaren  Spektrum  konzentrieren  sich  die  meisten  Individuen  von  Diaeretiella 
im  Grün-Blau-Bereich,  während  Charips  den  Orange-Gelb-Grün-Bezirk  bevorzugt. 
Einen  zweiten  Gipfel  haben  beide  Arten  im  Ultraviolett.  Bemerkenswert  ist  eine 
gewisse  Häufung  von  Charips  im  Infrarot.  Da  auch  bei  den  Farbschalenversuchen 
ein  relativ  hoher  Anteil  in  den  Rotschalen  gefunden  wurde,  verdient  dieser  Umstand 
bei  weiteren  Versuchen  besondere  Aufmerksamkeit. 

Das  Farbenwahlvermögen  von  Diaeretiella  und  Charips  ist  neben  anderen  Fak¬ 
toren  eine  wichtige  sinnesphysiologische  Grundlage  für  das  Auffinden  des  Wirtbio¬ 
tops.  Charakteristische,  von  den  Pflanzenbeständen  reflektierte  Spektralbereiche  die- 
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nen  ihnen  als  optische  Signale,  die  Fliegenden  Imagines  zur  Landung  veranlassen. 
Damit  stehen  den  Parasiten  und  Hyperparasiten  die  gleichen  Reaktionsmechanismen 
zur  Verfügung  wie  den  Wirtsläusen. 

°/ 

/o 


Abb.  Prozentuale  Verteilung  des  Anfluges  von  Diaeretiella  rapae 
(M’Intosh),  Charpis  spec,  und  Brevicoryne  brassicae  (L.)  in  den  Farb- 
schalen  Rot  (Ro),  Orange  (Or),  Gelb  (Ge),  Hellgrün  (HGrün), 
Grün,  Dunkelgrün  (DGrün),  Blau  (Bl),  Violett  (Vi)  und  den  CJnbunt- 
stufen  Weiss  (We),  Hellgrau  (HGrau),  Dunkelgrau  (DGrau)  und 

Schwarz  (Schw). 


Ob  dabei  Verhaltensunterschiede  zwischen  Diaeretiella  und  Charips  spezielle 
Funktionen,  läßt  sich  noch  nicht  endgültig  sagen. 

Die  Attraktivwirkung  von  Farbschalen  könnte  für  eine  Befallsermittlung  im  Rah¬ 
men  der  integrierten  Schädlingskontrolle  Bedeutung  erlangen. 

Eine  ausführliche  Darstellung  erscheint  an  anderer  Stelle. 


SOME  GENERAL  PRINCIPLES  OF  INSECT  POPULATION  DENSITY  REGULATION 

G.  A.  Viktorov  —  T.  A.  BnuTopoB 

(Institute  of  Evolutionary  Morphology  and  Ecology  of  Animals, 

Acad.  Sci.  USSR,  Moscow,  USSR) 

Theoretical,  experimental  and  flied  investigations  have  shown  that  insect  numbers 
regulation  is  carried  out  by  the  factors  functionally  related  to  the  population  density. 
Many  such  density-dependent  or  regulating  mechanisms  based  on  both  inter-  and 
intraspecific  relations  of  organisms  have  been  described.  And  yet,  which  of  these 
mechanisms  play  a  decisive  role  in  population  density  regulation  is  still  being 
disputed. 

Contradictory  views  on  the  role  of  different  mechanisms  of  population  density 
regulation  frequently  originate  on  the  basis  that  different  authors  use  diverse  ma¬ 
terials  pertaining  to  periods  with  different  population  density,  different  species 
which  play  a  dissimilar  role  in  community  metabolism  and  forms  inhabited  both 
in  natural  plant  associations  and  agricultural  crops.  However,  it  is  becoming  more 
and  more  evident  that  all  the  regulating  mechanisms  are  restricted  in  their  action  to 
definite  levels  of  population  density  and  that  they  may  be  characterized  by  definite 
thresholds  and  zones  of  activity. 

According  to  accumulated  data  the  functional  response  of  parasites  and  predators 
to  prey  density  has  the  lowest  threshold  of  activity.  But  its  regulating  action  is 
restricted  to  the  lower  values  of  population  density.  Apart  from  the  functional 
response  host  specific  parasites  and  predators  are  able  to  produce  a  numerical  response 


changing  their  abundance  after  varying  population  desity  of  prey  and  hosts.  The  re¬ 
gulating  action  of  a  numerical  response  is  observed  within  considerably  wider  limits 
of  host  (prey)  population  density. 

The  regulating  action  of  insect  deseases  is  mainly  revealed  at  high  levels  of  po¬ 
pulation  density  with  increase  of  mutual  contacts  and  outset  of  unfavourable  effects 
crowding. 

Among  the  intraspecific  mechanisms  of  population  density  regulation  the  most 
widely  known  one  is  the  intraspecific  competition  for  vital  resources.  Having  initiated 
at  very  high  levels  of  abundance  close  to  the  environmental  capacity  it  serves  as  a 
top  regulating  mechanism  preventing  the  population  extinction. 

Apart  from  competition  there  is  a  number  of  other  intraspecific  regulating  mecha¬ 
nisms  based  on  the  signal  role  of  growing  population  density.  They  are  represented 
by  reactions  to  frequent  contacts  of  individuals  which  diminish  the  population  density 
by  means  of  fecundity  decrease  and  emigration  before  it  reaches  the  level  of  over¬ 
crowding.  The  most  widely  known  mechanism  of  this  kind  is  the  phase  variation 
in  locusts  and  some  mothes.  Similar  reactions  are  expressed  in  intensified  alate 
formation  with  an  increase  of  population  density  in  some  aphids.  The  signal  role 
of  an  increased  population  density  was  shown  in  a  number  of  parasitic  Hymenoptera. 

As  a  whole  the  activity  of  different  regulating  mechanisms  is  restricted  to  di- 
finite  values  of  the  population  density.  The  shifts  of  regulating  mechanisms  during 
fluctuations  of  insect  abundance  are  well  confirmed  by  the  recent  investigations. 
The  existence  of  a  series  of  regulatory  mechanisms  brought  into  action  at  different 
population  density  levels  develop  vast  possibilities  for  compensation.  Owing  to  this 
the  entire  system  of  population  density  regulation  is  arranged  according  to  the  cy- 
bernetical  principle  of  ultrastability. 

The  normal  existence  of  communities  is  possible  providing  there  is  definite 
quantitative  relationships  between  organisms  related  to  different  trophic  levels.  Owing 
to  this  the  origin  of  each  regulatory  mechanism  in  evolution  is  closely  connected 
with  the  species  location  within  the  food-chains,  with  a  function  fulfilled  in  the 
course  of  energy  exchange  within  the  community.  Charles  Elton  (1949)  was  the  first 
who  (Irew  attention  to  the  existence  of  such  relation.  His  views  were  developed 
in  the  works  of  some  other  authors.  According  to  these  studies  the  population  density 
of  plants  is  limited  by  resources  and  regulated  by  intra-  and  interspecific  competi¬ 
tion  for  them.  This  is  well-known  from  botanical  investigations.  Such  a  situation 
is  essential  for  the  stable  existence  of  plant  associations  which  otherwise  would  be 
open  to  new  immigrants  and  would  be  exposed  to  permanent  succession  alterations. 
The  fact  that  there  are  very  few  examples  of  insect  population  density  regulation 
by  reactions  of  plants  is  a  strong  evidence  in  favour  of  this  thought.  Recently  only 
one  such  occasion  was  observed  in  Adelges  piceae. 

Ample  empirical  data  showed  that  the  population  density  of  phytophagous  insects 
is  limited  and  regulated  on  a  low  level  by  the  activity  of  carnivorous  animals.  This 
may  substantiated  in  the  fact  that  both  intraspecific  competition  and  other  intraspe¬ 
cific  regulating  mechanisms  are  rare  in  phytophagous  insects.  It  is  interesting  to  note 
that  such  mechanisms  are  observed  in  species  with  peculiar  ecology.  Thus,  the  phase 
variation  is  characteristic  of  locusts  which  inhabit  mosaic  biotops  under  unstable 
environmental  conditions.  According  to  Iwao  (1962)  the  phase  variation  in  Lepi- 
doptera  is  restricted  to  some  mothes  with  sudden  outbreaks  followed  by  mass  migra¬ 
tions  of  caterpillars.  A  very  peculiar  case  is  offered  by  aphids  with  their  very  high 
reproduction  potential.  Thus,  intraspecific  regulatory  mechanisms  are  characteristic 
of  some  phytophagous  insects  which  owing  to  some  peculiarities  of  their  ecology 
encountered  overpopulation  in  the  course  of  their  evolutionary  development. 

Among  the  carnivorous  insects  intraspecific  competition  is  very  common  pheno¬ 
menon  and  serves  as  an  essential  mechanism  of  population  density  regulation. 

The  above  elaborated  ideas  may  be  formulated  as  a  rule  of  shifts  the  mecha¬ 
nisms  of  population  density  regulation  within  the  food-chains:  if  within  some  link 
the  population  density  is  regulated  by  intraspecific  competition  for  vital  resources, 
in  a  sequential  link  there  is  another  regulating  mechanism  which  maintain  the  popu¬ 
lation  density  at  a  level  inferior  to  the  total  consumption  of  resources  and  vice 
versa.  This  system  of  population  density  regulation  secures  the  sufficient  stability 
of  the  turnover  pattern  of  communities. 

The  close  relation  of  population  density  regulating  mechanisms  and  the  position 
of  species  in  the  food-chains  is  of  primary  importance  both  for  understanding  the  pe¬ 
culiarities  of  population  dynamics  of  individual  species  and  for  an  adequate  orienta¬ 
tion  of  control  measures. 

Men’s  economical  activity  produced  radical  changes  of  insects’  environmental 
conditions.  For  example,  the  author’s  study  of  population  dymanics  of  Eurygaster 
integriceps  revealed  that  in  areas  of  large  grain  producing  farms  (North  Caucasus, 
Low  Volga)  this  pest  lost  its  natural  population  density  regulation  by  natural  ene¬ 
mies.  Owing  to  this  the  study  of  population  dynamics  in  agricultural  pests,  despite 
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its  very  high  practical  significance,  cannot  lead  to  the  correct  conclusions  on  the 
natural  mechanisms  of  population  density  regulation.  Moreover,  a  correct  understan¬ 
ding  of  the  causes  of  alterations  in  their  abundance  is  possible  only  along  the  lines 
of  comparative  investigations  both  in  natural  and  in  agricultural  biotops. 


yCJIOBM,  OnPE^EJIHIOIIliHE  yPOBEHb  HHCJIEHHOCTM 
H  30HBI  BPEßHOCTH  EURYGASTER  INTEGRICEPS  PUT. 

B  EBPOnEUCKOU  UACTH  CCCP 

N.  M.  Vinogradova  —  H.  M.  BiHorpaflOBa 

( Bcecoio3Hbiu  HayHHO-uccjiedoearejibCKuü  uhctutijt  3au^UTbi  pacrenuu, 

Jleuumpad,  CCCP) 

Ha  coBpeMeHHOM  OTane  MaccoBoe  pa3MH0îneHHe  BpegHOH  uepenamun  bo3moîkho 
jihhib  Ha  noceBax  3epHOBBix  KyjiBTyp.  3to  CTaBHT  BpegHTejia  b  3aBHCHM0CTB  ot  $eHO- 
JIOrHH  H  CpOKOB  y6opKH  XJieÖOB.  BygyUH  gOCTaTOHHO  TenjIOJIIOÖHBBIM  HaCeKOMBIM,  3T0T 
BE  g  MOHœT  pa3BHBaTBCH  B  nOBBIHieHHOH  UHCJieHHOCTH  JIHmL  npn  OTHOCHTejIBHO  BBICO- 
KOH  TeMnepaType  BereTagnomioro  nepnoga. 

B  eBponencKOH  uacm  CCCP  nepenanma  3aHHMaerr  loro-BOCTOHHBie  pañoHBi  (Han- 
6ojiee  oöecneueHHLie  TenjioM),  npeHMynjecTBeHHo  b  30He  HegocTaTOHHoro  yBjia>KHeHHa. 
CeBepHaa  rpamiga  ee  pacnpocTpaHemia  6jiH3Ka  k  H30TepMaM:  Man  — 14 — 15°,  hiohh  — 
18°  h  hiojih  —  20°.  Ha  3th  MecagBi  npnxogHTCa  nepnog  aKTHBHOH  jkh3hh  BpegHTejia. 
Or  BHJieTa  Ha  noceBti  go  onpBuieHHa  nepBLix  kjiohob  BpegHOH  aepenamne  HeoöxogHMa 
cyMMa  3(|)(|)eKTHBHi>ix  TeMnepaTyp  650 — 670°  npn  nopore  10°,  a  gjia  Toro  htoöbi  Morjia 
gonHTaTBca  öojiBinaa  uacTB  kjiohob,  —  He  MeHee  770°.  ¿fjia  pa3BHTHa  3epHOBBix  KyjiBTyp 
(ot  Hauajia  BereTagnu  BecHoâ  go  C03peBaHHa)  TpeôyiOTca  pa3JiHUHBie  cyMMBi  3$<|)eK- 
THBHBix  TeMnepaTyp:  o3Hmoh  pana  802°,  o3Hmoh  nmeHnn;e  887°,  npoBOMy  aaMemo  912° 
h  npoBon  nmeHHpe  (b  3aBHCHM0CTH  ot  copTa)  992 — 1112°  npn  nopore  5°. 

ßjiH3KHe  cyMMBi  3(|)(|)eKTHBHBix  TeMnepaTyp  KopMOBoro  pacTeHHH  H  BpegHTejia  npn 
HajmuHii  y  nocjiegHero  b  gBa  pa3a  6ojiee  bbicokoto  nopora  npHBOgaT  k  TOMy,  hto  nepe- 
nainna  MomeT  3aK0HwrB  pa3BHTne  go  yöopKH  3epHOBBix  tojibko  npn  gocTaTOHHo  bbi- 
cokom  ypoBHe  TeMnepaTypBi.  ycTaHOBjieHa  npaMaa  3aBHCHM0CTB  MeîKgy  cpegHHM 
ypoBHeM  TeMnepaTypBi  3a  nepnog  pa3BHTHn  xjieöoB  c  BecHBi  n  toh  cyMMon  3$(f)eKTHB- 
HBix  TeMnepaTyp,  KOTopan  3a  3to  BpeMH  HaKanjiHBaeTca.  Tan  KaK  pa3HHn;a  b  cyMMax 
3(|)(|)eKTHBHBix  TeMnepaTyp  OTgejiBHBix  3epHOBBix  KyjiBTyp  gocTHraeT  180 — 300°,  gjm 
ypoBHH  HHCjieHHOCTH  uepenamKH  HMeeT  3HaaeHHe,  Kanon  BHg  kojiocobbix  npeoöjiagaeT 
b  tom  HJiH  HHOM  pañoHe.  HanöoJiBmaa  cyMMa  3(|)(|)eKTHBHBix  TeMnepaTyp  TpeöyeTca 
gjm  npoBon  nmeHHgBi,  ogHaKo  paHo  BecHon  3Ta  nyjiBTypa  He  oöecnenHBaeT  KJionoB 
Heo6xogHMBiMH  ycjiOBHHMH.  Hajimme  noceBOB  03hmbix  xjieöoB  n  npoBon  nmeHHgBi 
co3gaeT  öojiee  ÖJiaronpnaTHyio  cpegy  gjin  pa3MHOJKeHHa  BpegHTejia.  Cym¡ecTBeHHoe 
3HaneHne  gjin  ypoBHH  hhcjichhocth  uepenamKH  HMeeT  TaKJKe  xapaKTep  xoga  TeMnepa¬ 
TypBi  BecHon.  MegJieHHoe  HapacTaHne  Tenjia  He  tojibko  OTOgBnraeT  cponn  BBUieTa 
kjiohob  Ha  noceBBi,  ho  n  orpaHHHHBaeT  nx  noTengnajiBHyio  njiogOBHTocTB.  HeM  paHBme 
nocjie  3HMOBKH  KJiOHBi  nonagaiOT  b  6jiH3Kyio  k  onTHMyMy  TeMnepaTypy,  TeM  6ojiee  ohh 
OKa3BIBaiOTCH  njIOgOBHTBIMH.  B  CBH3H  C  H3JIO£KeHHBIM  HpHo6peTaeT  HOJIOJKHTejIBHOe 
3HaneHne  gjin  BpegHTejia  noBBimeHne  cpegHen  MecnuHon  TeMnepaTypBi  B03gyxa,  oTMe- 
neHHoe  b  1931  r.  no  cpaBHeHHio  c  npegmecTByioigHM  TpnggaTHjieTneM,  Ha  1.0 — 1.5° 
Ha  öojiBmen  nacTH  TeppnTopnn  CCCP. 

PemaioigHM  $aKTopoM,  onpegejiHBmnM  coBpeMeHHoe  nojioJKeHne  c  BpegHoñ  aepe- 
namKon,  hbhjiocb  H3MeHeHne  sKOjiornnecKnx  ycjiOBnn  b  cbh3h  c  Kopemion  nepecTpon- 
Kon  cejiBCKoro  xo3ancTBa  CTpaHBi  3a  3TH  gecHTHjieTHH,  BBi3BaBmen  öojiBmne  H3MeHeHna 
b  CTpyKType  noceBHBix  njiomagen  n  pa3Mem;eHHH  nx  no  30HaM.  Oöigee  yBejinaeHne 
noceBOB  3epHOBBix  KyjiBTyp,  noBBimeHne  ygejiBHoro  Beca  03Hmoh  h  oco6eHHO  apoBon 
nmeHHgBi,  npogBHamHHe  3thx  KyjiBTyp  b  HOBBie,  öojiee  ceBepHBie  n  BOCTOHHBie  panoHBi, 
MaccoBBie  nocagKH  jieconojioc  n  gpyrnx  jiecoHacaJKgeHnn  b  6e3JiecHBix  panoHax  co3gajin 
ÖJiaronpnaTHyio  oöcTaHOBKy  gjia  noggepJKaHHa  ycTonanBon  bbicokoh  hhcjichhocth 
3Toro  BHga.  C6jin?KeHHe  MecT  3Hmobkh  c  noceßaMH  3epHOBBix,  ycTonnnBBie  ypoJKan 
xjieöoB,  nojiyaaeMBie  gaæe  b  3acymJiHBBie  rogai,  cyrgecTBemio  H3MeHHjin  KopMOBBie 
pecypcBi  BpegHTejia  n  TeM  pa3gBHHyjiH  ero  bosmoîkhocth  k  gajiBneñmeMy  pacrnnpeHHio 
apeajia.  B  to  ?Ke  BpeMa  npHMeHeHne  xHMHuecKnx  npenapaTOB  gjia  3am;HTBi  noceBOB, 
He  yHHHTOJKaioigHx  BpegHTejia,  a  jihhib  orpaHHUHBaiorgHx  ero  hhcjichhoctb,  b  3HauH- 
TejiBHon  CTeneHH  ocBoöognjio  aepenamiiy  He  tojibko  ot  bjihhhiih  paHee  cgepjKHBaio- 
igHx  pa3MHO?KeHHe  XHigHHKOB  h  napa3HTOB,  ho  n  ot  B03geHCTBHH  HepeHacejieHHH  H 
oÖBiHHO  CBH3aHHoro  c  3THM  pe3Koro  yxygmeHHa  (^HSHOJiorHuecKoro  cocToamia  n  >kh3- 
neHHOCTH  nonyjiagnH. 
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Ocoöo  cjie^yeT  yna3aTB  Ha  poJiL  nepnoflmiecKoii  MaccoBon  3aMeHBi  coptob  3epH0- 
BLix  KyjibTyp  Ha  HOBBie,  öojiee  BBicoKOKanecTBemiBie  h  ypomaimBie.  Tan,  c  1959  r. 
BomjiH  b  npoH3BOACTBo  n  3aHHJiH  öojiBmne  njiom;a,n;n  Tanne  copia  o3hmoh  nmeHnn;Bi, 
nan  6e30CTaa-l  n  Æpyrae,  npn  nniaHHH  Ha  KOToptix  yBejinnnBaeica  hjioaobhtoctb 
KJIOHOB,  nOBBimaeTCH  HHTeHCHBHOCTL  OTKJia^KH  HHI];  H  BBI/KIIBaeMOCTB  JIHHHHOK,  HTO 
oöecneHHBaeT  6ojiee  BBiconyio  nncJiemiocTB  n  cmaTBie  cponn  pa3BiiTHH  n  oKpBuieHnn 
Bpe^HTejiH. 

B  pe3yjibTaTe  npoBe^eHHLix  c  1950  no  1967  r.  nccjie^oBaHuií,  a  Tanme  naynemiH 
KJiHMaTHnecKHx  n  npnpoAHO-xo3flHCTBeHHi.ix  panoHOB  apeajia  Bpe/jHoñ  nepenamnii 
b  eBponencKon  nacm  CCCP  BBi,n,ejieHBi  Tpn  30hbi  pa3Jimmon  cienemi  yrpo3Bi  n  Bpeßo- 
HOCHOCTH  3TOTO  BH^a  H  ^aH  MHOrOJieTHHU  np0TH03. 


MIirPAI^HII  H  H3MEHEHHH  HHCJIEHHOCTH  B  nonyjIHLJMHX  HACEKOMBIX 

N.  Waloff  —  H.  BajioBa 
(Imperial  College,  University  of  London,  U.K.) 

B  Tenenne  hgckojibkhx  Jiei  amoMOJiorn  Ha  Hamen  nojieBon  CTaHU,Hii  CnjiBy,n,  IlapK, 
HeflajieKO  ot  JIoHflOHa,  rmynaiOT  nonyjiHipni  HaceKOMBix  n  $aKTopBi,  peryjinpyiom;He 
nx  nncjieHHocTb.  O^hhm  H3  9Tnx  (J>aKTopoB  HBJineTCH  pacnpodpaHeHHe  HMaro.  Ha  npom- 
JioM  KOHrpecce  CayTByfl  (Southwood,  1965)  yme  roBopnji  o  CBoen  paöoTe  no  Oscinella 
frit ,  nncjieHHocTL  KOTopon  nocTOHHHo  MeimeTcn.  Tpynna  3htomojiotob  Tanme  H3ynajia 
(|)ayHy  n  HacejieHne  nycTOB  Sarothamnus  scoparius  (ceM.  motbijilkoblix)  .  H3MeHemiH 
HHCJieHHocTii  MHornx  bhjiob  HaceKOMBix  ÖBijiH  oTHacTii  CBH3aHBi  c  9MTirpan;HeH  HMaro 
H3  onaroB  nx  pa3MHomemm.  (Johnson,  1966)  b  pime  cbohx  paöoT  yKa3aji,  hto 

9Miirpan,HH  MHornx  bh^ob  HaceKOMBix  nponcxoAHT  b  HenoJioB03pejioM  coctohhhh,  h  9to 
noBTopHo  HaÖJHOßaJiocB  HaMH.  nponopn,iiH  9Mnrpnpyioiii;Hx  ocoöen  3HanniejiBH0  BapBii- 
pyeT  y  pa3HBix  bh^ob  h  TaKme  b  pa3HBix  noKOJieHnnx  o^Horo  n  Toro  me  BH^a. 
Tan,  MHorne  oco6n  jihctoöjioihkh  Ary  taina  genistae  nepBoro  noKOJieHnn  9MiirpnpyiOT, 
a  BTopoe  noKOJieHne  nomn  He  BBijieiaeT  H3  cbohx  onaroB.  C  Æpyron  dopoHBi,  TpaBH- 
HBie  pnKa^KH  Javesella  pellucida  9MnrpnpyioT  b  oöonx  noKOJieiiiinx. 

npoÖBi  jieTHHiHx  HaceKOMBix  öpajincB  c  noMom¡Bio  acnnpaTopHBix  JioBymeK  inna 
Rothamsted.  C6op  MOHO(|)aroB  Tanme  iipoh3boahjich  Ha  kopmobbix  pacTeHnnx,  nocamem 
HBix  Ha  pa3JiHHHBix  paccTOHHHHX  ot  onaroB.  B  HeKOTopBix  cjiynanx  HacenoMBie  6bijih 
noMeneHBi  pa^noaKTHBHBiMH  H30TonaMn  P32  n  S35,  BBinymeHBi  b  onarax  n  hotom  co- 
6paHBi  Ha  pacTeHHHx-jioBymKax  (Lewis  a.  Waloff,  1964). 

nponopn;HH  9Mnrpnpyiom;Hx  ocoöen  BBicnnTBiBajincB  ftByMH  MeTO^aMii  (Waloff  a. 
Bakker,  1963;  Dempster,  1961),  KOTopLie  oöa  6a3npyioTCH  Ha  jjaHHBix  o  BejinnnHe  no- 
nyjinn;Hn,  t.  e.  Ha  kphboh  xo,n;a  nncjieHHocTH  bo  BpeMeHn  n  BTopon  KpnBon,  noKa3Bi- 
Baiomen  emeßHeBHBin  cöop  9Mnrpnpyiom;Hx  ocoöen  b  jiOBymKH. 

HaöJHO^ajincB  pa3HBie  thhbi  9MHrpaH,nn.  Tan,  y  ¿psyx  bh^ob,  3HMyiom;Hx  b  HMam- 
HajiBHon  CTa^nn,  Bee  HMaro  yjieTajin  H3  onaroB.  ?KyK,  Brychidius  ater ,  oömaiomjHH 
b  npe^BiMarnHajiBHBix  CTa^nnx  b  CTpyanax  Sarothamnus ,  nepejieiaeT  Ha  TpaBBi,  r^e 
HHTaeTCH  hbijibijoh,  n  noTOM  3HMyeT  (Parnell,  1966).  napHeji  BBicnnTaji,  mo  H3  nono- 
jieHHH,  HacHHTBiBaBmero  mhjijihoh  mynoB,  tojibko  68  000,  hjih  7%,  B03BpaTiijincB 
b  CBon  onar  cjie^yiom;eH  BecHon.  Tanne  me  nepeMeHBi  b  MecTHBix  nonyjrapiiHX  nponc- 
xoflHT  y  KJiona  Piezodorus  lituratus  (Javahery,  1967). 

y  gpyrnx  bh^ob,  HanpnMep  y  öaöonnn  Leucoptera  spartifoliella ,  öojiee  hjih  MeHee 
nocTOHHHan  nacTB  HacejieHnn  yjieiaeT  He3aBHCHMo  ot  ero  hjiothocth  (Agwu,  1967). 

B  HenoTopBix  cjiynanx  æojih  9Mnrpnpyiom;Hx  ocoöen  yBejimmBaeicn  c  hjiothoctbio 
HacenoMBix,  Tan  mo  ecTecTBeHHBin  npon;ecc  pacnpocTpaHeHnn  MomeT  BKjnonaTB  pery- 
jiHTopHBin  npon;ecc,  3aBHcnm;nH  ot  hjiothocth  nonyjmii;HH.  Tan,  Ha  Sarothamnus  mn- 
ByT  HHTB  BHflOB  KJIOHOB  H3  ceM.  Miridae.  Okojio  20 — 60%  HMaro  Kamjioro  BH^a  9Mnrpn- 
pyeT  b  narnAOM  nonoJieHnn.  Kor/i,a  nonyjiHiiHH  HMaro  Orthotylus  virescens  noßHiuiaCB 
flo  650  000,  okojio  250  000  ocoöen  yjieiejio  H3  onara.  nonyjimiHn  HMaro  ÖBuia  b  fl,Ba 
pa3a  BBime,  neM  b  npe^Bi/iymeM  ro,n;y,  a  æojih  9Mnrpnpyiom¡Hx  ocoöen  nomn  b  nmn 
pa3  BBime.  B  nocjie^yiomiHn  roß  n  hhcjichhoctb  h  npon¡eHT  yjieTaionpix  CHOBa  chh- 

3HJIHCB. 

MomHO  npe^nojiaraTB,  mo  ynjiOTHeHne  HacejieHnn  Orthotylus  BeßeT  k  nenponop- 
n;noHajiBHOMy  yBejinneHHio  9Mnrpan;Hn.  To  me  HaöJHO^ajiocB  b  nonyjmn;HH  jincTOÖJiomKii 
Arytaina  spartiophila  (Watmough,  1968),  r^e  Macmiaö  9MHrpan,Hn  ohhtb  B03pacTaji 
Henponopn;HOHajiBHo  yBejinneHHio  hjiothocth. 

Tanne  npon,eccBi  ii3BecTHBi  y  capaHnn  n  y  TJien,  ho,  bhjihmo,  cxo^HBie  peryjinpyio- 
rgne  npoii,eccBi  mnpoKo  pacnpocTpaHeHBi  n  b  nonyjiHn;nHx  flpyrnx  HaceKOMBix. 
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CHANGES  IN  THE  INVERTEBRATE  FAUNA  OF  HAZEL  COPPICE 

OF  DIFFERENT  AGES 


R.  Colin  Welch 

(Nature  Conservancy  Monks  Wood  Experimental  Station,  Hunts.,  U.K.) 

Monks  Wood  is  the  largest  remnant  of  the  ancient  Quercus  /  Fraxinus  woodlands 
on  the  escarpment  bordering  the  fens.  Its  heavy  clay  soil  deterred  early  conversion 
to  agricultural  land  and  the  silvicultural  plactice  of  coppice-with-standards  has  been 
carried  out  since  the  16th  century.  The  wood  was  extensively  felled  in  1920  and 
neglected  until  purchased  by  the  Nature  Conservancy  in  1953,  mainly  for  its  entomo¬ 
logical  interest,  being  the  classic  locality  for  Strymonidia  pruni  L.  and  Osphya  bi- 
punctata  (F.)  The  re-establishment  of  coppice-with-standards  was  recommended  for 
part  of  the  wood  (Steele,  1964)  and  since  1957/58  2  acres  have  been  coppiced  regularly 
each  winter.  Opinions  varied  as  to  the  frequency  of  coppicing.  Rackham  (1967)  had 
shown  a  6 — 7-year  cycle  to  be  established  in  Cambridgeshire  in  the  14th  century. 
Salisbury  (1924)  described  Hertfordshire  woods  as  being  coppiced  every  9—12  years 
at  the  beginning  of  the  18th  century,  but  having  extended  to  20  years  by  1924.  Massee 
(1965)  advocated  a  12-year  rotation  in  Kent  to  cater  for  needs  of  the  associated  insect 
fauna. 

As  an  aid  to  deciding  the  best  management  practice  for  Monks  Wood  a  pro¬ 
gramme  of  pit-fall  trapping  was  carried  out  from  April  1st  to  September  30th,  1966. 
Five  duplicated  plots,  each  10X20  m  and  containing  15  pit-fall  traps,  were  established 
in  hazel  coppice  in  its  1st,  5th,  7th  and  9th  growing  years.  Using  dilute  ethylene 
glycol  as  a  preservative  the  traps  were  emptied  every  two  weeks.  As  Salisbury  had 
shown  with  the  flora  so  the  coleopterous  fauna  proved  richer  in  both  species  and 
individuals  in  the  earler  ages  of  coppice  (i.  e.  1—5  years).  Carabidae  dominated 
Plot  1  and  numbers  of  Staphylinidae  increased  up  to  the  5th  year.  Key  species 
appeared  to  be:  Plot  1,  Agonum  assimile  (Pk.)  and  Micropeplus  tesserula  Curtis 
(the  latter  on  fire  sites);  Plot  2,  Feronia  madida  (F.)  and  Philonthus,  decorus  (Gr.); 
Plot  3,  Tachinus  signatus  (Gr.)  and  Atheta  fungi  (Gr.);  Plot  4,  Anacaena  globu¬ 
lus  (Pk.)  and  Drusilla  canaliculata  (F.)  ;  Plot  5,  Nargus  velox  (Spence)  and  Trechus 
obtusus  Er. 

Among  the  other  invertebrates  collected  Millipedes  tendes  to  peak  in  Plot  3, 
particularly  Glomeris  and  Polydesmus  spp.,  whilst  Polymicrodon  was  caught  no¬ 
where  else.  The  woodlouse  Armadillidium  vulgare  (Latz.)  peaked  in  Plot  4  but  absent 
from  Plot  5.  Various  species  of  Phalangid  peaked  in  all  except  Plot  3.  Extraction 
of  litter  samples  showed  Collembola  peaking  in  Plot  2  whilst  Mites  were  abundant 
in  Plot  1. 

In  1967  arboreal  insects  were  sampled  from  the  same  plots,  plus  an  area  of  30 — 
40  year  old  hazel,  by  beating  foliage  onto  a  tray  from  April  3d  to  October  30th. 
This  proved  less  rewarding  as  most  species  collected  were  present  in  very  small 
numbers.  Only  nine  of  the  sixteen  Hazel  frequenting  Heteroptera  listed  by  Southwood 
and  Leston  (1959)  occurred  in  these  samples.  Psallus  salicellus  (Herr.-Schf.)  was  more 
numerous  in  Plots  1 — 3  whilst  Malacocoris  chlorizans  (Pz.)  was  abundant  in  all  but 
Plot  3.  Homopotera  peaked  in  Plot  1  although  Empoasca  flavescens  (F.)  was  most 
numerous  on  the  mature  hazel,  as  were  many  bark-browsing  Psocoptera.  Most  Co¬ 
leóptera  peaked  in  Plot  3  although  Stilbus  testaceus  Pz.  was  most  abundant  in  Plot  1. 
None  of  the  rarer  species  associated  with  old  hazel  listed  by  Welch  (1968)  occurred 
in  those  samples. 

From  this  brief  investigation  it  has  been  recommended  that,  providing  adequate 
mature  hazel  is  left,  selected  compartments  of  Monks  Wood  can  be  coppiced  on  a 
10  year  cycle. 


TPO0HHECKHE  CBH3H  nHJIHJILIIi;HKOB  (HYMENOPTERA,  SYMPHYTA) 

BOCTOHHOH  CHBHPH  H  EBPOnbI 

B.  N.  Werzhutsky  —  B.  H.  BepjKyijKHH 
(HucTuryT  $u3uojiozuu  u  öuoxumuu  pacrenuü  CO  AH  CCCP,  Hoeocuóupcn,  CCCP) 

B  Boctohhoh  Cnônpn  Tpo^nuecKne  cbh3H  H3BecTHu  HeMHornM  6ojiee  ueM  fljm 
250  BHflOB  nHjiHjiLigHKOB  (BepìKyqKHH,  1966,  h  flp.),  uto  cocTaBjmeT  OKOjio  ueTBepToñ 
uacTH  3aperncTpnpoBaHHon  3,n;ecL  nx  <f)aym>i.  ¿jih  houth  60  H3  hhx  jinmt  He^aBHo 
Han^eHLi  Hen3BecTHLie  paHee  KopMOBtie  pacTemiH  —  jihöo  e,n,imcTBeHHLie,  jih6o  flonoji- 
HHTejiLHtie  K  paHee  H3BecTHtiM  H3  Eßponti.  B  nocjie^Heä  Tpo^nuecKire  cbh3h  ycra- 
HOBJieHLi  npn6jiH3HTejiBHO  flJiH  600  bh^ob  nHJiHJiLmHKOB  (Lorenz  und  Kraus,  1957; 
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Kontuniemi,  1960,  h  AP-)*  Bojibman  pa3HHu;a  b  H3yneHH0cra  sKOJioran  cn6npcKnx  h 
eBponeñcKiix  cnßHueßpioxHx  no3BOJineT  nona  yKa3aTb  jramb  caMbie  o6m¡He  xapaKTep- 
HLie  neprai  b  oraomeHHn  3thx  $ayH  k  kopmoblim  pacTeHHHM. 

BocTOUHan  CnonpL  nojraocTbio  hjih  na  ôojibmen  nacra  TeppHTopnn  jinmeHa  pHAa 
OTHOCHTejibHO  TenjiojiioÔHBbix  pacTeHHH  ( Corylus ,  Quercus ,  Pirus ,  Prunus ,  Acer ,  Tilia, 
Fraxinus  h  AP*)>  c  KOTopbiMH  b  Eßpone  CBH3aHO  èojibmoe  KOJinuecTBO  nnjinjibipHKOB. 
B  BocTonHocnônpcKOH  (fayHe  oxcyTcrayiOT  nnjinjiLipHKH,  cnepn^HnecKne  ajih  sthx 
pacTeHHH,  a  iiMeimo:  pejiHKOM  poAH  Harpiphorus  Htg.,  Tomostethus  Knw.,  Periclista 
Knw.,  Pareophora  Knw.,  Parna  Bens.,  Mesoneura  Htg.  h  ôojitmoe  KOJinnecTBo  npeACTa- 
BHTeJien  APyrnx  poAOB.  y  MnoroHAHbix  bhaob —  Neurotoma  saltuum  (L.),  Caliroa 
annulipes  (Kl.),  Cladius  pallipes  Lep.  h  AP-, —  chocoôhlix  pa3BHBaTLCH  He  tojibko  Ha 
pacreHHHX,  OTcyTCTByromHx  b  Boctohhoh  CnÖHpn,  Ha  TeppHTopnn  nocJieAHen  Kpyr  Kop- 
MOBbix  pacxeHHH,  Kan  npaBHJio,  cyíKem 

C  APyroH  cTopoHbi,  b  Boctohhoh  CnOnpn  3aperHCTpnpoBaHbi  oßnrapHbie  kom- 
HJieKCbi  HHJiHJibH^HKOB,  TJiaBHbiM  o6pa30M  H3  noAceMeiiCTBa  Nematinae,  CBH3aHHbix 
c  ceBepoa3HaTCKHMii  no  npoHcxoHiAeHHio  pacTeHHHMH  —  Dasiphora  n  Spiraea.  9ra  pa¬ 
cTeHHH,  oneHb  oßbiHHbie  b  Boctohhoh  CnônpH,  npeACTaBJieHLi  h  b  Eßpone,  xoth  MeHee 
pacnpocTpaHeHbi  b  nocjieAHen.  Ü3  eBponencKHx  uacTen  apeajiOB  Dasiphora  h  Spiraea 
HeH3BecTen  hh  oahh  noBpen{Aaioni;Hn  hx  bh,o;  nnjinjibipHKa.  Borane,  HemejiH  b  Eßpone, 
OKa3ajiacb  BocTonHocnônpcKaH  $ayHa  nnjiHJibH]¡HKOB  Ha  Larix  (BepjKypKHH,  1966a)  h 
Vaccinium  uliginosum.  3ra  pacTeHHH  Tanme  ôojiee  CBOHCTBeHHbi  ceBepo-BOCTony 
eBpa3naTCKoro  KOHTHHeHTa. 

üpnpoAa  Boctohhoh  CnônpH  b  HacTOHmee  BpeMH  H3MeHeHa  nejioBenoM  b  3Hann- 
TejibHO  MeHbmeñ  creneHH,  neM  eBponencKan;  b  Hen  MeHee  HapymeHbi  ecTecTBeHHbie 
CBH3H.  n03T0My  KOJIHUeCTBeHHbie  OTHOHieHHH  (HO  HHCJiy  OCOÔen)  MeîKAy  HHJIHJIblAH- 
KaMH  H  KOpMOBbIMH  paCTeHHHMH  B  BOCTOHHOH  CnÔHpH  OKa3bIBaiOTCH  yCTOHHHBee. 
3Aecb  HaMHoro  peíne,  neM  b  Eßpone,  nponcxoAHT  KaTacTpo(|)HnecKHe  bchbihikh  pa3- 
MHOJKeHHH  HHjiHjibin;HKOB,  b  nacTHOCTH  BpeAHTejieô  Larix,  Pinus.  Pa3MHO?KeHHH  hh- 
JIHJIbipHKOB  CAepîKHBaiOTCH  TaKÎKe  CypOBbIMH  KJIHMaraneCKHMH  yCJIOBHHMH  BOCTOHHOH 
Cnônpn:  b  Eßpone  pa3BHrae  HacenoMbix  npoienaeT  HHTeHCHBHee,  ôbiCTpee;  MHorne 
BHAbi,  b  nacTHOcra  Tanne  3K0H0MHHecKH  Baumbie,  Kan  Neodiprion  sertifer  (Geoffr.), 
Gilpinia  hercyniae  (Htg.),  Athalia  rosae  (L.),  HMeiOT  Ha  BOCTOKe  KOHTHHeHTa  MeHbmee 
nncjio  reHepapHH  b  roAy,  neM  na  Tex  me  nrapoTax  Ha  3anaAe. 


THE  PARASITISATION  OF  COLOUR  POLYMORPHS  OF  PHILAENUS 
SPUMARIUS  (L.)  AND  OF  NEOPHILAENUS  LINEATUS  (L.) 

(. HOMOPTERA )  BY  A  PIPUNCULID 

J.  B.  Whittaker 

(University  of  Lancaster,  U.K.) 

\ 

1.  The  attack  on  grassland  near  Oxford  of  two  English  species  of  cercopid  ( Ho - 
moptera ),  Neophilaenus  lineatus  and  Philaenus  spumarius ,  by  a  pipunculid  parasitoid 
(Verrallia  aucta  Fallén)  is  discussed.  P.  spumarius  is  an  important  pest  of  certain 
crops  in  the  U.  S.  A.  and  has  about  twelve  colour  polymorphs  (Halkka,  1962;  Whitta¬ 
ker,  1968).  The  biology  of  V.  aucta  is  discussed  elsewhere  (Whittaker,  in  press). 

2.  In  each  year  of  the  study  the  proportion  of  V.  aucta  attacking  N.  lineatus 
(rather  than  P.  spumarius)  was  statistically  comparable  with  the  proportion  of 
N.  lineatus  in  that  year’s  collection  of  the  two  cercopid  species  (table  1).  Thus 
V.  aucta  attacked  N.  lineatus  and  P.  spumarius  in  proportion  to  their  relative  abun¬ 
dance  at  the  time  when  adults  were  emerging  from  the  protective  spittle  masses. 

3.  The  largest  number  of  parasitoids  were  found  in  the  commonest  colour  morph 
of  P.  spumarius;  rate  of  attack  of  each  morph  being  closely  related  to  its  abundance 
in  the  population  (table  2). 

4.  It  is  concluded  that  V.  aucta ,  although  a  numerically  important  enemy  of 
N.  lineatus  and  P.  spumarius  does  not  contribute  towards  the  maintenance  of  the  ba¬ 
lanced  colour  polymorphism  in  the  latter  species.  This  probably  because  the  pipun¬ 
culid  attacks  both  N.  lineatus  and  P.  spumarius  as  they  emerge  from  the  spittle  and 
before  they  have  hardened  and  assumed  their  adult  colour  markings. 
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TABLE  1 


Rates  of  attack  of  N.  lineatus  and  P.  spumarius  by  V.  aucta  in  different  years 


1964 

1965 

1966 

1966 

Total  number  of  N.  lineatus  examined  (=  index 

of  abundance) . 

45 

54 

56 

26 

Total  number  of  P.  spumarius  examined  (=  index 

of  abundance) . 

40 

32 

28 

22 

Total  number  of  V.  aucta  dissected  out  of  N .  li- 

neatus  and  P.  spumarius . 

24 

23 

20 

16 

%  of  N.  lineatus  in  the  collection . 

53 

63 

67 

54 

%  V.  aucta  in  N .  lineatus . 

58 

69 

75 

66 

X2  test  on  proportions  found  in  each  species  in  re¬ 
lation  to  their  relative  abundance . 

0.15 

0.27 

0.08 

0.74 

TABLE  2 

Rates  of  attack  of  colour  morphs  of  P.  spumarius  by  V.  aucta  in  different  years 


Colour  morphs  of  P.  spumarius 

Number  of 

Number  ot 
V.  aucta 

populi 

typica 

trilineata 

«others» 

P.  spuma¬ 
rius 

X2 

1964 

\ 

%  of  colour  morphs  in  the 

collection . 

— 

64 

26 

9 

87 

34 

2.1 

%  of  parasites  in  each  morph 

— 

76 

21 

3 

1965 

%  of  colour  morphs  in  the 

collection . 

23 

40 

20 

18 

40 

21 

0.72 

%  of  parasites  in~each  morph 

24 

43 

24 

10 

1966 

%  of  colour  morphs  in  the 

collection . 

18 

55 

19 

8 

122 

44 

0.35 

%  of  parasites  in  each  morph 

18 

54 

16 

11 

ON  THE  DIAPAUSE  OF  THE  SCHISOBIONTS  ILLUSTRATED 
BY  EXAMPLE  OF  SARCOPHAGIDAE  {DIPTERA) 

N.  F.  Zakharova  —  H.  O.  3axapoßa 
(Institute  of  Medical  Parasitology  and  Tropical  Medicine,  Moscow,  USSR) 

Some  species  of  Sarcophagidae  are  known  to  hibernate  in  pupal  phase. 

Synanthropic  Sarcophagidae  larvae  are  schisobiont  habitating  in  low  lighting 
conditions.  The  data  on  reasons  of  diapause  appearance  in  schisobionts  available  in  the 
literature  are  not  numerous  and  contradictory.  According  to  some  workers  reports 
diapause  in  schisobionts  may  be  caused  by  hygrothermal  regime  change,  increased 
larvae  density,  lack  of  oxygen  during  larval  development  or  during  prepupae  phase 
(Cousin,  1932;  Mellanby,  1938;  Dickson,  1949;  Fraser,  Smith,  1963).  Determing  response 
of  Lucilia  sericata  Meig.  larvae  to  lightlength  Dickson  (1949)  found  that  photoperiod 
didn’t  influence  on  rise  of  the  diapause  in  this  species.  Cragg  and  Cole  (1952)  sur¬ 
mise  influence  of  maternal  organism  on  the  diapause  in  L.  sericata  progeny  as  great 
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number  of  larvae  obtained  from  the  females  caught  in  nature  in  late  autumn  fell 
into  diapause  despite  the  favourable  breeding  conditions  in  laboratory. 

The  field  observations  on  diapause  of  Sarcophagidae  have  been  carried  out 
in  Moscow  district.  Adult  and  larvae  were  kept  at  outdoors  temperature  and  natural 
light.  At  the  average  daily  temperature  19 — 21°  C  we  found  first  pupae  in  diapause 
in  progeny  of  Bercaea  haemorrhoidalis  Fall.,  Bellieria  melanura  Meig.  and  Bavina 
striata  Fabr.  obtained  from  the  females  in  the  last  half  July  and  at  the  beginning 
of  August.  Precentage  of  diapaused  pupae  increased  when  autumn  was  approaching 
and  all  the  larvae  born  in  the  middle  of  August  and  later  fell  into  diapause  after  they 
had  turned  into  pupae.  In  a  cold  and  rainy  summer  at  14— 16°  C  (the  average  daily 
temperature)  the  most  part  of  B.  melanura ,  Parasarcophaga  similis  Pand.,  P.  albiceps 
Meig.  and  P.  aratrix  Pand.  larvae  born  in  June — July  already  fell  into  diapause 
after  had  become  pupae. 

On  the  basis  of  these  data  one  might  assume  that  low  temperature  during  larvae 
breeding  was  one  of  the  factors  responsible  for  diapause  appearance  in  Sarcophagidae 
pupae.  But  we  wondered  whether  light  influence  on  regulation  of  diapause  in  Sar¬ 
cophagidae  took  place.  On  this  purpose  we  have  carried  out  a  number  of  experi¬ 
ments  on  influence  of  various  ligntlenghts  at  various  temperatures  on  larvae  of  some 
species  of  Sarcophagidae  over  all  period  of  their  development.  Eleven  series  of  expe¬ 
riments  have  been  carried  out  in  open  air  (the  average  daily  temperatures  14 — 16°  C) 
and  twelve  series  of  experiments  —  in  laboratory  conditions  at  constant  temperatu¬ 
res  25  and  30°  C.  The  lightlength  in  each  series  of  experiments  was  different:  from 
4 — 5  hours  a  day  till  permanent  light  all  24  hours  through.  In  some  experiments 
larvae  were  being  in  full  darkness.  Tests  under  natural  lighting  served  as  a  control 
for  experiments  in  open  air,  and  test  under  permanent  lighting  —  for  laboratory 
experiments. 

The  greatest  part  of  B.  melanura  pupae  fell  into  diapause  at  the  average  daily 
temperature  14—16°  C  and  any  light  regime. 

At  constant  temperature  25°  G  a  short  light  length  (5 — 14  hours)  or  full  darkeness 
gave  the  considerable  percentage  of  diapausing  pupae  (on  the  average  about  47%) 
of  B.  melanura ,  P.  similis ,  P.  aratrix  and  P.  argyrostoma  R.  D.  At  16  hours  and 
more  lightlength  nearly  3%  of  pupae  were  in  diapause  or  these  species  developed 
without  diapause  at  all.  That  meant  the  critical  threshold  of  the  reaction  to  light 
was  close  to  14  hours  lightlength  rhythm  at  this  temperature. 

No  more  than  20%  of  pupae  fell  into  diapause  at  constant  temperature  3°C  and 
short  lightlength  (5  hours);  diapause  was  not  observed  at  all  at  24  hours  lightlength. 

Thus  the  larvae  of  Sarcophagidae- schizobionts  flies  are  long-light  type  of  de¬ 
velopment  due  to  their  photoperiodic  response.  However,  photoperiodic  reaction  of  the 
species  studied  take  place  only  within  narrow  temperature  limits.  Beyond  the  limits 
photoperiodic  reaction  becomes  less  and  even  completely  disappears.  Regarding 
to  natural  conditions  it  means  that  influence  of  lightlength  on  pupae  diapause 
appearance  occurs  during  warm  summer — autumn  season.  In  other  conditions  tem¬ 
perature  has  a  decisive  influence. 


COIfHAJIBHOE  nOBEAEHHE  H  ETO  PETyjIHTOPHAH  cpyHKIJHH 
y  HEKOTOPBIX  BHftOB  CHILOCORUS  ( COLEOPTERA ,  COCCINELLIDAE) 

V.  A.  Zaslavskij  —  B.  A.  3acjiaBCKHa 
(3oojiozunecKuü  UHCTuryr  AH  CCCP,  Jlenumpad,  CCCP) 

/KH3HeHHue  UHKJiLi  BHftOB  po,u;a  Chilocorus  3aMeuaTeju>m>i  TeM,  uto  K  onpe^ejieH- 
HBiM  hx  MOMeHTaM  npnypoueHBi  o6H3aTejiBHBie,  upe3BBiuanHO  xapaKTepm>ie  CKonjiemiH 
OCOÖeH.  CKOHJieHHH  B03HHKai0T  Ha  BpeMH  JIHUHHOUHBIX  JIHHeK,  B  CKOnjieHHHX  npOXOftUT 
Bee  pa3BHTH6  KyKOJioK,  a  B3pocjn>ie  myKH  coönpaiOTCH  rpynnaMn  bo  BpeMH  nojiOBoro 
C03peBaHHH  h  ,n;Hanay3i>i.  Hajinn¡o,  tbkhm  o6pa30M,  rujian  cncTeMa  copnajiBHoro  no- 
BefleHHH.  KoJIJieKTHBHOCTB  JIHUHHOK  HBJIHeTCH  reHCTHUeCKH  KOHTpOJIHpyeMLIM  npH3Ha- 
kom;  H3yueHHBie  nonyjinpHH  b  OTHomeHnn  3Toro  npu3HaKa  ¿jhmop^hbi,  npnueM  6ojib- 
man  uacTB  ocoöen  KOJiJieKTiiBHa,  MeHBman —  o,n;HHOUHa  (OoMeHKO,  He  ony6ji.).  npn- 
ypOUeHHOCTB  K  BaHÍHeñmHM  MOMeHTaM  pa3BHTHH  CBH^eTeJIBCTByeT  O  B03M0ÎKH0CTH 
bjihhhhh  CKonjieHHH  Ha  OHToreHeTHuecKHe  npon;eccBi.  Bbihch6ho,  uto  bo  BpeMH  cKonjie- 
hhh  nponcxoßHT  KaKoe-To  B3aHMOfl,eäcTBHe  Mem^y  ocoôhmh,  npHBOflHipee  k  BaJKHBiM 
$H3HOJiornnecKHM  nocjie^CTBHHM.  B  npenMarnHajiBHBix  CTa^nnx  sto  B3aHMOflencTBHe 
BBi3BiBaeT  yBejiHuenne  cpe^nero  3HauemiH  n  jjHcnepcHu  npoAOJUKHTejiBHOCTH  nan  nal¬ 
gón  CTa,n,HH,  Tan  n  Beerò  pa3BHTHH  ot  nnpa  ,go  HMaro  (OoMeHKO,  b  neu.).  Em;e  Bam- 
Hee  BJIHHHHe,  KOTOpoe  OKa3BIBaiOT  CKonjieHHH  Ha  OCOÖeHHOCTH  B3pOCJIBIX  CaMOK.  B  HC- 
CJie^OBaHHH  3T0r0  BJIHHHHH  HCH0JIB30BaHBI  HHÖpe^HBie  JIHHHH  Ch.  bipUStulatUS ,  OT- 
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CeJieKTHpOBaHHBie  Ha  HpOAOJIÎKHTejIBHOCTB  C03peBaHHfl  CaMKH.  BBIHCHeHO,  UTO  y  HaCTH 
CaMOK  B3âHM0JI,eHCTBH6  BBI3BIBaeT  3a^epîKKy  C03peBaHHH  H  ^aîKe  HeCHOCOÔHOCTB  co- 
3peTB  B  yCJIOBHHX  ^JIHHHOrO  T.  e.  3TH  CaMKH  OKa3BIBaiOTCH  t^eHOTHHHUeCKIÏ  MO- 

HOBOJiBTHHHBiMH.  3Hauemie  3THX  HBJieHHH  ^jih  ecTecTBeHHBix  nonyjiHijHH  Chilocorus 
nona  He  H3yneHO.  IIpe^cTaBjiHeTCH,  o^Hano,  BecBMa  BepoHTHBiM,  uto  cnen,HajiBHaH 
CHCTeMa  noBefleHHH  b  coueTaHHH  c  ocoôbim  B3aHMOfleËCTBneM  MeîK^y  ocoôhmh  Aen- 
€TByeT  Kan  BBicoKopa3BHTBiii  MexaHH3M  caMoperyjiHn,HH  hjiothocth  nonyjiaAHH. 


CTAIJHAJIbHOE  PACITPE^EJIEHHE  HACTOHIIl,MX  nOJiyJKECTKOKPblJIblX 
HA  nOJIHX  HHrmOJIbCKOrO  pahoha  taihkehtckoh  objiacth 

I.  A.  Zhuravleva  —  H.  A.  ÎKypaBJieBa 

(Hhctutijt  300J10ZUU  u  napa3UTOJiozuu  AH  N36CCP,  Tamnenr) 

HccjieAOBaHHH  npoBOAHjincB  b  Teuemie  4  jieT  Ha  4  hojihx  xjionuaTHHKa,  3  nojiax 
JHon;epHBi  h  hx  cophhkobom  oKpyîKeHHH.  Bhaoboh  cocTaB  HacTOHHj¡nx  nojiyuîecTKO- 
KpHJiBix  H3yuajiCH  eHîeAeKaflHo  mctoaom  KomeHna  c  anpejin  no  okthöpb  bkjiiouh- 
TejiBHO.  Beerò  BBiHBJieHo  63  BH^a,  othochhi,hxch  k  9  ceMencTBaM. 

no  CTan¡HHM  HacTOHHpie  HOJiyîKecTKOKpBiJiBie  pacnpeAejiHJiHCB  Tau:  Ha  xjionuaT- 
HHKe  —  25  bhaob  —  4206  3K3.,  Ha  copHHKax  Bonpyr  xjionuaTHHKa  50  bh^ob  —  3607  3K3., 
Ha  Jiion;epHe  33  BH^a  —  8070  3K3.  h  Ha  copHHKax  BOKpyr  jiion¡epHBi  57  bhaob  —  4726  3K3. 

CeMencTBo  Pentatomidae  npeACTaBJieHo  20  BH^aMH  —  1835  3K3.,  Miridae  —  15  bh- 
AaMH  —  17529,  Coreidae  —  12  BH^aMH  —  1001,  Lygaeidae  —  11  BHßaMH  —  35318,  Pyrrho- 
coridae  —  2  BHflaMH  —  10,  Reduviidae  —  2  BHAaMH  —  5,  Anthocoridae  —  1  bh^om  —  835, 
Nabidae  —  1  bh^om  —  280  h  Piesmidae  —  1  bh,o;om  —  12  3K3. 

n0  HHCJieHHOCTH  nepBoe  MecTO  3aHHMaeT  ceM.  Lygaeidae  3a  cueT  rJiaBHBiM  oôpa30M 
Nysius  graminicola  Kol.,  BCTpeuaiomerocH  b  Macee  Ha  cophhkobom  oKpyjKemra;  BTopoe 
MeCTO  —  ceM.  Miridae  c  MaccoBBiMH  BHflaMH  Lygus  pratensis  b.,  b.  (Orthops)  kalmi  b., 
Campylomma  diversicornis  Reut.  n  Adelphocoris  lineolatus  Goeze;  3aTeM  ceM.  Penta¬ 
tomidae — Dolycoris  penicillatus  Horv.  h  Carpocoris  fuscispinus  Boh.  h  HecKOJiBKO  bh- 
AOB  Eurydema;  ceM.  Coreidae  —  Brachycarenus  tigrinus  Schill,  n  Camptopus  lateralis 
Germ.,  ceM.  Anthocoridae  c  bhaom  Orius  (Triphleps)  niger  Wolff  h  ceM.  Nabidae 
c  Nabis  ( Reduviolus )  sp.  nojiyîKecTKOKpBiJiBie  ocTajiBHBix  3  ceMeñcTB  BCTpeuajincB 
B  He3HaUHTeJIBH0M  KOJinueCTBe. 

KccjieAOBaHHH  noKa3ajiH,  uto  ajih  copHHKOBoro  oKpyîKeHHH  xapaKTepHo  BH^OBoe 
pa3Hoo6pa3He  kjiohob,  ho  ho  uncjieHHOCTH  npeHMym¡ecTBo  ocTaeTcn  3a  hojihmh  xjion- 
uaTHHKa  h  jiion;epHBi.  H3yueHne  oKOJiornH  Bpe^HBix  n  nojie3HBix  MaccoBBix  bhaob  — 
Lygus  pratensis ,  Adelphocoris  lineolatus,  Deraeocoris  ( Camptobrochis )  punctulatus  F., 
Campylomma  diversicornis  —  noKa3ajio,  uto  hx  paBHTHe  h  uncJiemiocTB  Ha  xjion- 
UaTHHKe  H  JHOn;epHe  3aBHCHT  or  copHHKOBoro  OKpyJKeHHH,  KOTOpoe  CJiyHÎHT  MeCTOM 
3HM0BKH  H  pesepBaiJHH  HaCTOHHJHX  HOJiyîKeCTKOKpBIJIBIX. 
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